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This package contains the following GPS III Earth Coverage (EC) antenna pattern 
data for SVN74 through SVN78:

• Plots

• Directivity values

• Phase values

Each EC plot and directivity/phase spreadsheet has the following measurement 
resolution:

• Phi: 0⁰ to 350⁰ by 10⁰ increments

• Theta: -90⁰ to 90⁰ by 2⁰ increments

Separate plots, directivity and phase spreadsheets are provided for each space 
vehicle and EC operation frequency (L5, L2, L1).

All EC measurements were taken prior to antenna installation onto the space 
vehicle. Therefore, final configuration scattering effects are not present.

Package Contents
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Pattern measurements included in this package use a 
three-dimensional spherical coordinate system.

A point is specified by two angles:

• Theta θ – angle between z-axis and the vector from 
the origin to the point

• Phi Φ – angle from the x-axis about the z-axis

Spherical Coordinate System
Direction of 

Radiation (Earth)

θ = 0°

Radiation 

Pattern Point (θ, Φ) 
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SVN74
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SVN74: EC L5, Plot
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SVN74: EC L1, Plot
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SVN74: EC Directivity & Phase

Each folder contains frequencies L5, L2, and L1

Double click folder icon to open




GPS_III_SVN74_EC_L1_Antenna_Patterns_Directivity.pdf




GPS_III_SVN74_EC_L1_Antenna_Patterns_Directivity.xlsx



Directivity RHCP (dB), Ludwig Pol. #3



Phi (deg)



Theta (deg) 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350



-90 -20.36 -19.00 -22.42 -21.34 -19.64 -19.97 -16.79 -13.76 -21.45 -18.70 -27.56 -22.77 -22.60 -20.80 -16.10 -18.12 -15.92 -17.85 -17.43 -28.94 -21.42 -21.59 -27.39 -16.18 -15.45 -17.22 -21.69 -16.09 -34.21 -25.10 -24.60 -26.76 -14.57 -13.90 -15.73 -26.19



-88 -17.93 -21.82 -20.36 -21.64 -18.91 -16.03 -14.77 -12.12 -21.04 -18.13 -42.16 -20.89 -22.16 -18.99 -14.59 -15.04 -12.96 -17.16 -15.62 -28.79 -22.22 -23.05 -26.81 -13.97 -13.33 -13.43 -22.51 -15.07 -28.69 -25.04 -26.74 -21.98 -13.24 -12.19 -12.97 -32.30



-86 -16.33 -28.59 -18.88 -21.83 -18.22 -13.78 -13.58 -10.86 -19.84 -17.52 -30.08 -20.17 -21.77 -17.92 -13.57 -13.20 -11.14 -17.49 -14.44 -26.27 -23.64 -24.06 -26.20 -12.27 -12.20 -10.90 -19.44 -14.34 -24.19 -24.89 -27.58 -19.04 -12.44 -11.29 -11.00 -23.36



-84 -15.59 -30.99 -18.55 -22.52 -17.64 -12.25 -12.82 -10.28 -18.11 -16.49 -23.33 -20.52 -22.25 -16.85 -12.47 -12.14 -10.31 -18.00 -14.07 -22.78 -25.40 -25.75 -23.96 -11.17 -11.77 -9.30 -16.04 -14.03 -21.64 -25.81 -28.54 -17.39 -12.03 -10.82 -9.86 -18.27



-82 -15.37 -22.30 -18.99 -23.89 -17.34 -11.07 -12.40 -10.42 -16.39 -15.52 -19.87 -21.37 -23.38 -16.03 -11.39 -11.86 -10.35 -17.74 -14.37 -20.45 -27.17 -29.29 -21.49 -10.65 -11.84 -8.57 -13.54 -13.63 -20.89 -29.98 -30.51 -16.35 -11.48 -10.81 -9.59 -14.80



-80 -15.39 -18.20 -19.12 -25.57 -17.96 -10.51 -12.80 -11.37 -14.94 -15.27 -18.04 -22.60 -25.56 -16.24 -10.66 -12.93 -11.42 -16.77 -15.17 -19.28 -27.69 -34.36 -20.74 -10.93 -13.16 -8.79 -11.97 -12.99 -20.93 -44.86 -33.44 -16.27 -11.04 -11.95 -10.32 -12.44



-78 -15.52 -16.29 -18.06 -26.77 -20.07 -10.77 -14.65 -13.60 -13.83 -15.87 -17.27 -24.68 -29.25 -18.08 -10.37 -16.43 -14.16 -15.69 -16.38 -18.75 -23.96 -32.65 -22.79 -12.27 -17.89 -10.20 -11.41 -12.73 -20.83 -26.78 -36.59 -17.83 -11.31 -15.46 -12.30 -11.23



-76 -15.77 -16.29 -16.46 -26.89 -22.56 -11.58 -17.37 -18.30 -12.71 -17.33 -17.28 -25.59 -31.79 -22.08 -10.53 -20.08 -19.01 -14.46 -18.00 -18.44 -20.03 -27.86 -32.99 -14.70 -24.55 -13.25 -11.88 -13.44 -21.05 -20.23 -34.99 -22.39 -12.42 -22.18 -16.36 -11.16



-74 -16.20 -18.00 -15.12 -26.99 -20.04 -11.85 -13.79 -19.76 -11.28 -20.25 -18.06 -22.94 -30.96 -23.18 -11.09 -13.10 -15.79 -12.95 -20.74 -18.20 -17.65 -24.84 -24.43 -15.32 -11.92 -17.75 -13.26 -15.30 -23.36 -16.55 -31.78 -46.61 -13.42 -13.45 -20.93 -12.31



-72 -17.43 -19.90 -14.24 -27.66 -15.68 -11.00 -8.61 -12.38 -9.94 -25.00 -19.90 -19.84 -30.28 -16.87 -11.36 -8.07 -10.31 -11.24 -28.05 -17.93 -16.89 -23.18 -15.56 -11.47 -6.67 -15.32 -14.95 -18.42 -32.90 -14.52 -29.03 -19.75 -12.20 -7.58 -15.43 -14.30



-70 -20.79 -19.21 -13.90 -25.17 -12.73 -9.44 -5.22 -8.23 -9.11 -22.44 -23.67 -17.58 -30.43 -12.55 -9.90 -5.13 -6.97 -9.64 -26.65 -17.69 -17.92 -21.15 -11.36 -7.82 -4.06 -9.94 -14.94 -23.87 -28.57 -13.52 -25.20 -13.59 -9.53 -4.38 -10.47 -13.91



-68 -31.66 -18.33 -14.25 -20.90 -11.14 -7.53 -3.36 -6.16 -8.67 -16.28 -27.27 -16.18 -29.81 -10.20 -7.40 -3.59 -4.98 -8.77 -17.68 -17.83 -21.22 -18.91 -9.47 -5.57 -3.08 -6.52 -12.55 -30.27 -20.79 -13.08 -21.41 -10.39 -7.24 -2.75 -7.40 -10.68



-66 -24.58 -18.41 -15.49 -18.14 -10.87 -5.92 -2.96 -5.57 -8.64 -12.14 -22.07 -15.68 -27.38 -9.50 -5.62 -3.22 -4.15 -9.18 -13.28 -18.30 -29.48 -18.16 -9.17 -4.84 -3.47 -4.82 -10.33 -18.06 -18.27 -13.40 -19.27 -8.82 -6.09 -2.55 -5.57 -8.48



-64 -16.38 -16.72 -17.36 -17.41 -12.02 -5.19 -4.19 -5.79 -9.18 -9.62 -19.05 -16.52 -25.59 -10.43 -5.21 -4.02 -4.35 -11.13 -10.71 -18.67 -28.61 -19.30 -9.87 -5.72 -5.13 -4.27 -9.58 -12.71 -17.80 -15.67 -19.21 -8.45 -6.21 -3.77 -4.40 -8.43



-62 -13.17 -13.63 -17.57 -19.41 -15.04 -5.66 -7.42 -5.35 -10.15 -8.39 -18.85 -19.59 -24.26 -13.62 -6.36 -6.00 -4.67 -13.08 -9.64 -18.29 -20.30 -20.74 -11.51 -8.16 -7.65 -3.96 -10.50 -10.66 -17.43 -23.63 -20.10 -9.37 -7.52 -6.20 -3.35 -11.55



-60 -12.92 -12.05 -15.61 -29.95 -22.98 -7.40 -10.64 -3.59 -10.87 -8.31 -20.91 -28.14 -20.77 -22.10 -9.01 -7.37 -3.36 -11.44 -10.18 -18.03 -16.26 -19.07 -16.19 -10.07 -8.24 -3.21 -12.30 -10.96 -16.28 -22.15 -20.49 -12.46 -9.51 -7.46 -2.15 -23.76



-58 -16.30 -12.86 -13.90 -22.17 -22.69 -9.05 -6.77 -1.60 -10.24 -9.38 -25.09 -29.03 -16.97 -16.68 -10.27 -5.37 -1.09 -9.24 -13.18 -19.76 -14.17 -16.70 -26.91 -8.56 -5.18 -2.08 -11.39 -13.31 -15.26 -15.09 -23.00 -19.80 -10.52 -5.29 -0.94 -12.20



-56 -24.85 -17.04 -12.73 -14.98 -13.36 -7.50 -3.35 -0.35 -8.44 -11.18 -28.59 -20.10 -14.77 -9.75 -7.79 -3.22 0.35 -7.41 -23.29 -25.19 -13.89 -15.60 -11.52 -7.26 -2.71 -1.03 -8.43 -18.14 -15.39 -13.96 -23.07 -15.10 -9.56 -3.40 -0.09 -6.31



-54 -14.23 -29.33 -12.35 -12.99 -9.19 -5.17 -2.12 -0.08 -6.44 -11.35 -24.19 -18.70 -14.50 -6.22 -5.94 -2.59 0.45 -4.90 -16.48 -27.48 -14.96 -15.89 -6.96 -7.24 -2.08 -0.44 -5.84 -32.87 -17.51 -16.67 -17.08 -9.39 -7.97 -2.97 0.28 -4.13



-52 -9.20 -21.41 -14.47 -13.88 -6.81 -4.11 -2.48 -0.69 -4.79 -8.73 -20.05 -25.15 -16.81 -4.27 -5.55 -3.26 -0.55 -2.76 -9.91 -22.86 -16.69 -17.80 -5.46 -7.44 -3.13 -0.54 -3.76 -13.94 -20.92 -25.86 -15.63 -7.07 -6.36 -3.63 0.31 -3.61



-50 -6.73 -17.77 -22.51 -16.45 -5.63 -4.16 -3.97 -1.97 -3.79 -6.38 -17.16 -17.42 -27.41 -3.37 -6.17 -4.69 -1.94 -2.09 -7.84 -21.95 -17.55 -20.64 -5.59 -6.56 -5.34 -1.47 -2.58 -8.05 -19.23 -21.33 -18.95 -6.30 -4.85 -4.85 0.00 -3.58



-48 -5.48 -17.09 -11.53 -15.07 -5.55 -4.29 -5.95 -3.38 -3.41 -5.46 -15.09 -8.27 -17.98 -3.26 -6.77 -6.23 -2.73 -2.99 -8.23 -20.63 -10.42 -16.27 -6.53 -4.79 -7.43 -2.87 -2.65 -5.91 -15.80 -11.29 -16.32 -6.06 -3.71 -5.90 -0.84 -3.45



-46 -5.29 -15.42 -5.01 -9.69 -6.41 -3.50 -7.02 -3.93 -3.58 -5.82 -13.87 -3.46 -9.45 -3.83 -6.43 -7.29 -2.42 -4.86 -8.29 -18.74 -4.25 -10.08 -7.71 -3.59 -7.66 -3.47 -3.79 -5.76 -12.69 -5.62 -9.83 -5.93 -3.07 -6.05 -2.00 -3.68



-44 -5.83 -13.45 -1.61 -5.49 -7.57 -2.42 -6.31 -3.05 -4.37 -6.35 -13.45 -0.59 -5.59 -4.89 -5.77 -7.07 -1.26 -5.86 -6.00 -17.10 -0.54 -6.01 -8.44 -3.51 -6.31 -2.45 -5.34 -5.72 -10.32 -1.78 -6.48 -5.95 -2.79 -5.27 -2.54 -5.02



-42 -5.01 -13.14 0.55 -3.08 -7.30 -1.75 -4.68 -1.41 -5.73 -4.81 -13.75 1.20 -3.83 -5.47 -5.31 -5.59 0.21 -5.27 -4.00 -15.38 1.59 -3.35 -7.43 -4.02 -4.82 -0.98 -6.66 -4.03 -10.04 0.89 -4.58 -6.08 -2.60 -4.21 -1.79 -7.36



-40 -2.59 -14.75 2.24 -1.98 -5.50 -1.56 -3.27 0.04 -6.79 -1.98 -15.30 2.32 -2.81 -4.75 -4.71 -3.93 1.56 -5.64 -2.42 -14.50 2.84 -1.43 -5.15 -4.11 -3.59 0.09 -7.16 -1.64 -12.76 2.60 -2.97 -5.79 -2.36 -3.33 -0.35 -7.84



-38 -0.64 -18.10 3.46 -1.31 -3.79 -1.51 -2.69 0.86 -5.98 0.38 -19.88 2.84 -1.81 -3.75 -3.54 -3.08 2.35 -8.45 -0.45 -14.93 3.52 -0.16 -3.39 -3.21 -2.80 0.74 -6.76 0.20 -19.67 3.44 -1.36 -4.79 -1.85 -2.84 0.99 -6.21



-36 0.78 -14.95 3.83 -0.81 -2.55 -1.17 -3.28 0.90 -4.23 2.04 -16.62 2.54 -1.31 -3.26 -2.27 -3.77 2.28 -9.20 1.37 -15.99 3.42 0.13 -2.62 -1.80 -3.01 0.99 -6.55 1.28 -60.45 3.45 -0.34 -3.54 -0.92 -3.00 1.53 -5.53



-34 2.11 -8.08 3.03 -1.39 -1.43 -0.46 -5.32 0.09 -3.16 3.16 -8.43 1.12 -2.09 -2.73 -1.60 -6.53 1.28 -6.21 2.41 -13.30 2.18 -0.85 -2.24 -0.66 -4.90 0.57 -7.13 1.83 -18.86 2.59 -0.68 -2.36 -0.04 -4.29 0.78 -5.72



-32 3.25 -4.12 0.87 -3.62 -0.13 0.57 -9.64 -1.87 -2.87 3.94 -3.70 -1.69 -4.43 -0.88 -0.80 -12.74 -0.73 -5.38 2.98 -7.88 -0.20 -3.05 -1.16 0.08 -9.67 -1.14 -7.46 2.31 -10.20 0.84 -2.86 -0.91 0.46 -7.80 -1.69 -4.94



-30 3.98 -1.70 -2.22 -5.70 1.20 1.72 -16.80 -5.83 -2.49 4.47 -1.06 -5.55 -6.80 1.21 0.90 -14.77 -4.23 -4.84 3.65 -3.94 -2.66 -4.54 0.59 0.72 -15.60 -5.04 -5.71 2.90 -4.81 -1.50 -5.84 0.83 0.81 -16.47 -6.59 -3.04



-28 4.27 0.01 -3.72 -4.58 2.18 2.41 -13.13 -13.87 -1.69 4.45 -0.03 -6.80 -5.61 2.06 2.09 -7.98 -8.18 -2.84 4.00 -1.82 -2.84 -2.31 1.92 0.99 -8.34 -9.28 -3.38 3.23 -1.54 -2.56 -5.05 1.92 0.91 -16.51 -12.92 -1.49



-26 3.81 0.71 -2.36 -2.59 2.33 2.04 -9.01 -12.45 -1.61 3.33 -0.49 -3.67 -2.72 1.54 1.76 -5.45 -6.20 -1.50 3.31 -1.14 -0.63 0.20 1.95 0.28 -4.02 -5.12 -2.38 2.77 0.11 -0.75 -2.22 1.69 0.31 -9.36 -8.59 -0.99



-24 2.19 0.67 0.27 -0.33 1.39 0.46 -4.62 -4.43 -2.60 0.55 -1.17 0.69 0.74 1.15 0.81 -2.36 -1.09 0.03 1.75 -0.39 2.25 2.01 0.79 -1.00 -0.29 -0.18 -1.85 1.55 1.34 2.09 0.68 0.62 -0.88 -3.85 -2.89 -1.28



-22 1.77 2.55 3.81 3.08 1.82 1.27 1.78 2.24 0.76 0.24 2.34 5.12 4.82 3.66 3.10 3.10 4.05 3.81 2.78 3.15 5.52 4.95 2.67 2.20 4.35 4.54 2.20 2.51 4.16 5.31 4.22 2.19 1.37 2.30 2.71 1.50



-20 6.06 6.76 7.67 7.25 6.16 6.25 7.20 7.51 6.72 6.27 7.44 8.96 8.72 7.76 7.57 7.98 8.43 8.19 7.42 7.81 9.01 8.84 7.70 7.64 8.70 8.70 7.41 6.94 7.93 8.62 8.00 6.74 6.63 7.49 7.59 6.65



-18 10.48 10.76 11.17 10.95 10.42 10.54 11.10 11.31 11.05 10.92 11.37 12.02 11.90 11.38 11.38 11.72 11.95 11.83 11.48 11.57 12.10 12.15 11.71 11.73 12.12 11.99 11.38 10.99 11.25 11.56 11.31 10.79 10.86 11.32 11.32 10.82



-16 13.59 13.71 13.83 13.67 13.42 13.50 13.76 13.87 13.85 13.87 14.05 14.27 14.18 13.99 14.09 14.35 14.48 14.41 14.23 14.19 14.38 14.47 14.41 14.49 14.58 14.41 14.12 13.87 13.83 13.90 13.84 13.70 13.77 13.97 13.94 13.71



-14 15.43 15.50 15.50 15.37 15.26 15.29 15.36 15.39 15.45 15.54 15.62 15.66 15.59 15.56 15.70 15.89 15.97 15.92 15.81 15.75 15.79 15.88 15.99 16.11 16.10 15.95 15.81 15.68 15.56 15.52 15.51 15.51 15.56 15.59 15.53 15.43



-12 16.18 16.24 16.24 16.17 16.11 16.07 16.03 16.02 16.07 16.15 16.19 16.18 16.15 16.19 16.33 16.47 16.54 16.50 16.43 16.37 16.37 16.45 16.59 16.70 16.69 16.60 16.55 16.49 16.40 16.32 16.30 16.31 16.31 16.28 16.21 16.16



-10 16.08 16.13 16.16 16.13 16.07 15.98 15.90 15.85 15.85 15.87 15.88 15.88 15.90 15.97 16.11 16.24 16.31 16.29 16.23 16.18 16.18 16.23 16.33 16.40 16.41 16.38 16.37 16.36 16.31 16.25 16.21 16.18 16.15 16.11 16.07 16.05



-8 15.34 15.38 15.41 15.39 15.33 15.24 15.15 15.07 15.01 14.98 14.95 14.95 15.00 15.10 15.23 15.37 15.45 15.46 15.43 15.39 15.36 15.37 15.40 15.42 15.42 15.42 15.43 15.44 15.43 15.40 15.35 15.30 15.27 15.26 15.27 15.29



-6 14.39 14.42 14.43 14.42 14.38 14.32 14.25 14.18 14.11 14.06 14.02 14.02 14.06 14.15 14.26 14.38 14.47 14.51 14.52 14.49 14.46 14.42 14.39 14.36 14.34 14.33 14.33 14.33 14.33 14.31 14.28 14.25 14.24 14.26 14.30 14.34



-4 14.01 14.03 14.04 14.03 14.02 14.00 13.97 13.94 13.92 13.89 13.88 13.89 13.92 13.97 14.04 14.10 14.16 14.20 14.21 14.21 14.19 14.16 14.12 14.08 14.05 14.02 14.00 13.99 13.97 13.96 13.94 13.93 13.93 13.95 13.97 13.99



-2 14.37 14.37 14.37 14.37 14.37 14.37 14.37 14.37 14.37 14.38 14.38 14.40 14.41 14.43 14.45 14.47 14.49 14.50 14.51 14.51 14.51 14.50 14.49 14.47 14.46 14.44 14.43 14.41 14.40 14.39 14.38 14.37 14.36 14.36 14.36 14.36



0 14.68 14.68 14.68 14.68 14.68 14.68 14.68 14.68 14.68 14.68 14.68 14.68 14.68 14.68 14.68 14.68 14.68 14.68 14.68 14.68 14.68 14.68 14.68 14.68 14.68 14.68 14.68 14.68 14.68 14.68 14.68 14.68 14.68 14.68 14.68 14.68



2 14.51 14.51 14.51 14.50 14.49 14.47 14.46 14.44 14.43 14.41 14.40 14.39 14.38 14.37 14.36 14.36 14.36 14.36 14.37 14.37 14.37 14.37 14.37 14.37 14.37 14.37 14.37 14.38 14.38 14.40 14.41 14.43 14.45 14.47 14.49 14.50



4 14.21 14.21 14.19 14.16 14.12 14.08 14.05 14.02 14.00 13.99 13.97 13.96 13.94 13.93 13.93 13.95 13.97 13.99 14.01 14.03 14.04 14.03 14.02 14.00 13.97 13.94 13.92 13.89 13.88 13.89 13.92 13.97 14.04 14.10 14.16 14.20



6 14.52 14.49 14.46 14.42 14.39 14.36 14.34 14.33 14.33 14.33 14.33 14.31 14.28 14.25 14.24 14.26 14.30 14.34 14.39 14.42 14.43 14.42 14.38 14.32 14.25 14.18 14.11 14.06 14.02 14.02 14.06 14.15 14.26 14.38 14.47 14.51



8 15.43 15.39 15.36 15.37 15.40 15.42 15.42 15.42 15.43 15.44 15.43 15.40 15.35 15.30 15.27 15.26 15.27 15.29 15.34 15.38 15.41 15.39 15.33 15.24 15.15 15.07 15.01 14.98 14.95 14.95 15.00 15.10 15.23 15.37 15.45 15.46



10 16.23 16.18 16.18 16.23 16.33 16.40 16.41 16.38 16.37 16.36 16.31 16.25 16.21 16.18 16.15 16.11 16.07 16.05 16.08 16.13 16.16 16.13 16.07 15.98 15.90 15.85 15.85 15.87 15.88 15.88 15.90 15.97 16.11 16.24 16.31 16.29



12 16.43 16.37 16.37 16.45 16.59 16.70 16.69 16.60 16.55 16.49 16.40 16.32 16.30 16.31 16.31 16.28 16.21 16.16 16.18 16.24 16.24 16.17 16.11 16.07 16.03 16.02 16.07 16.15 16.19 16.18 16.15 16.19 16.33 16.47 16.54 16.50



14 15.81 15.75 15.79 15.88 15.99 16.11 16.10 15.95 15.81 15.68 15.56 15.52 15.51 15.51 15.56 15.59 15.53 15.43 15.43 15.50 15.50 15.37 15.26 15.29 15.36 15.39 15.45 15.54 15.62 15.66 15.59 15.56 15.70 15.89 15.97 15.92



16 14.23 14.19 14.38 14.47 14.41 14.49 14.58 14.41 14.12 13.87 13.83 13.90 13.84 13.70 13.77 13.97 13.94 13.71 13.59 13.71 13.83 13.67 13.42 13.50 13.76 13.87 13.85 13.87 14.05 14.27 14.18 13.99 14.09 14.35 14.48 14.41



18 11.48 11.57 12.10 12.15 11.71 11.73 12.12 11.99 11.38 10.99 11.25 11.56 11.31 10.79 10.86 11.32 11.32 10.82 10.48 10.76 11.17 10.95 10.42 10.54 11.10 11.31 11.05 10.92 11.37 12.02 11.90 11.38 11.38 11.72 11.95 11.83



20 7.42 7.81 9.01 8.84 7.70 7.64 8.70 8.70 7.41 6.94 7.93 8.62 8.00 6.74 6.63 7.49 7.59 6.65 6.06 6.76 7.67 7.25 6.16 6.25 7.20 7.51 6.72 6.27 7.44 8.96 8.72 7.76 7.57 7.98 8.43 8.19



22 2.78 3.15 5.52 4.95 2.67 2.20 4.35 4.54 2.20 2.51 4.16 5.31 4.22 2.19 1.37 2.30 2.71 1.50 1.77 2.55 3.81 3.08 1.82 1.27 1.78 2.24 0.76 0.24 2.34 5.12 4.82 3.66 3.10 3.10 4.05 3.81



24 1.75 -0.39 2.25 2.01 0.79 -1.00 -0.29 -0.18 -1.85 1.55 1.34 2.09 0.68 0.62 -0.88 -3.85 -2.89 -1.28 2.19 0.67 0.27 -0.33 1.39 0.46 -4.62 -4.43 -2.60 0.55 -1.17 0.69 0.74 1.15 0.81 -2.36 -1.09 0.03



26 3.31 -1.14 -0.63 0.20 1.95 0.28 -4.02 -5.12 -2.38 2.77 0.11 -0.75 -2.22 1.69 0.31 -9.36 -8.59 -0.99 3.81 0.71 -2.36 -2.59 2.33 2.04 -9.01 -12.45 -1.61 3.33 -0.49 -3.67 -2.72 1.54 1.76 -5.45 -6.20 -1.50



28 4.00 -1.82 -2.84 -2.31 1.92 0.99 -8.34 -9.28 -3.38 3.23 -1.54 -2.56 -5.05 1.92 0.91 -16.51 -12.92 -1.49 4.27 0.01 -3.72 -4.58 2.18 2.41 -13.13 -13.87 -1.69 4.45 -0.03 -6.80 -5.61 2.06 2.09 -7.98 -8.18 -2.84



30 3.65 -3.94 -2.66 -4.54 0.59 0.72 -15.60 -5.04 -5.71 2.90 -4.81 -1.50 -5.84 0.83 0.81 -16.47 -6.59 -3.04 3.98 -1.70 -2.22 -5.70 1.20 1.72 -16.80 -5.83 -2.49 4.47 -1.06 -5.55 -6.80 1.21 0.90 -14.77 -4.23 -4.84



32 2.98 -7.88 -0.20 -3.05 -1.16 0.08 -9.67 -1.14 -7.46 2.31 -10.20 0.84 -2.86 -0.91 0.46 -7.80 -1.69 -4.94 3.25 -4.12 0.87 -3.62 -0.13 0.57 -9.64 -1.87 -2.87 3.94 -3.70 -1.69 -4.43 -0.88 -0.80 -12.74 -0.73 -5.38



34 2.41 -13.30 2.18 -0.85 -2.24 -0.66 -4.90 0.57 -7.13 1.83 -18.86 2.59 -0.68 -2.36 -0.04 -4.29 0.78 -5.72 2.11 -8.08 3.03 -1.39 -1.43 -0.46 -5.32 0.09 -3.16 3.16 -8.43 1.12 -2.09 -2.73 -1.60 -6.53 1.28 -6.21



36 1.37 -15.99 3.42 0.13 -2.62 -1.80 -3.01 0.99 -6.55 1.28 -60.45 3.45 -0.34 -3.54 -0.92 -3.00 1.53 -5.53 0.78 -14.95 3.83 -0.81 -2.55 -1.17 -3.28 0.90 -4.23 2.04 -16.62 2.54 -1.31 -3.26 -2.27 -3.77 2.28 -9.20



38 -0.45 -14.93 3.52 -0.16 -3.39 -3.21 -2.80 0.74 -6.76 0.20 -19.67 3.44 -1.36 -4.79 -1.85 -2.84 0.99 -6.21 -0.64 -18.10 3.46 -1.31 -3.79 -1.51 -2.69 0.86 -5.98 0.38 -19.88 2.84 -1.81 -3.75 -3.54 -3.08 2.35 -8.45



40 -2.42 -14.50 2.84 -1.43 -5.15 -4.11 -3.59 0.09 -7.16 -1.64 -12.76 2.60 -2.97 -5.79 -2.36 -3.33 -0.35 -7.84 -2.59 -14.75 2.24 -1.98 -5.50 -1.56 -3.27 0.04 -6.79 -1.98 -15.30 2.32 -2.81 -4.75 -4.71 -3.93 1.56 -5.64



42 -4.00 -15.38 1.59 -3.35 -7.43 -4.02 -4.82 -0.98 -6.66 -4.03 -10.04 0.89 -4.58 -6.08 -2.60 -4.21 -1.79 -7.36 -5.01 -13.14 0.55 -3.08 -7.30 -1.75 -4.68 -1.41 -5.73 -4.81 -13.75 1.20 -3.83 -5.47 -5.31 -5.59 0.21 -5.27



44 -6.00 -17.10 -0.54 -6.01 -8.44 -3.51 -6.31 -2.45 -5.34 -5.72 -10.32 -1.78 -6.48 -5.95 -2.79 -5.27 -2.54 -5.02 -5.83 -13.45 -1.61 -5.49 -7.57 -2.42 -6.31 -3.05 -4.37 -6.35 -13.45 -0.59 -5.59 -4.89 -5.77 -7.07 -1.26 -5.86



46 -8.29 -18.74 -4.25 -10.08 -7.71 -3.59 -7.66 -3.47 -3.79 -5.76 -12.69 -5.62 -9.83 -5.93 -3.07 -6.05 -2.00 -3.68 -5.29 -15.42 -5.01 -9.69 -6.41 -3.50 -7.02 -3.93 -3.58 -5.82 -13.87 -3.46 -9.45 -3.83 -6.43 -7.29 -2.42 -4.86



48 -8.23 -20.63 -10.42 -16.27 -6.53 -4.79 -7.43 -2.87 -2.65 -5.91 -15.80 -11.29 -16.32 -6.06 -3.71 -5.90 -0.84 -3.45 -5.48 -17.09 -11.53 -15.07 -5.55 -4.29 -5.95 -3.38 -3.41 -5.46 -15.09 -8.27 -17.98 -3.26 -6.77 -6.23 -2.73 -2.99



50 -7.84 -21.95 -17.55 -20.64 -5.59 -6.56 -5.34 -1.47 -2.58 -8.05 -19.23 -21.33 -18.95 -6.30 -4.85 -4.85 0.00 -3.58 -6.73 -17.77 -22.51 -16.45 -5.63 -4.16 -3.97 -1.97 -3.79 -6.38 -17.16 -17.42 -27.41 -3.37 -6.17 -4.69 -1.94 -2.09



52 -9.91 -22.86 -16.69 -17.80 -5.46 -7.44 -3.13 -0.54 -3.76 -13.94 -20.92 -25.86 -15.63 -7.07 -6.36 -3.63 0.31 -3.61 -9.20 -21.41 -14.47 -13.88 -6.81 -4.11 -2.48 -0.69 -4.79 -8.73 -20.05 -25.15 -16.81 -4.27 -5.55 -3.26 -0.55 -2.76



54 -16.48 -27.48 -14.96 -15.89 -6.96 -7.24 -2.08 -0.44 -5.84 -32.87 -17.51 -16.67 -17.08 -9.39 -7.97 -2.97 0.28 -4.13 -14.23 -29.33 -12.35 -12.99 -9.19 -5.17 -2.12 -0.08 -6.44 -11.35 -24.19 -18.70 -14.50 -6.22 -5.94 -2.59 0.45 -4.90



56 -23.29 -25.19 -13.89 -15.60 -11.52 -7.26 -2.71 -1.03 -8.43 -18.14 -15.39 -13.96 -23.07 -15.10 -9.56 -3.40 -0.09 -6.31 -24.85 -17.04 -12.73 -14.98 -13.36 -7.50 -3.35 -0.35 -8.44 -11.18 -28.59 -20.10 -14.77 -9.75 -7.79 -3.22 0.35 -7.41



58 -13.18 -19.76 -14.17 -16.70 -26.91 -8.56 -5.18 -2.08 -11.39 -13.31 -15.26 -15.09 -23.00 -19.80 -10.52 -5.29 -0.94 -12.20 -16.30 -12.86 -13.90 -22.17 -22.69 -9.05 -6.77 -1.60 -10.24 -9.38 -25.09 -29.03 -16.97 -16.68 -10.27 -5.37 -1.09 -9.24



60 -10.18 -18.03 -16.26 -19.07 -16.19 -10.07 -8.24 -3.21 -12.30 -10.96 -16.28 -22.15 -20.49 -12.46 -9.51 -7.46 -2.15 -23.76 -12.92 -12.05 -15.61 -29.95 -22.98 -7.40 -10.64 -3.59 -10.87 -8.31 -20.91 -28.14 -20.77 -22.10 -9.01 -7.37 -3.36 -11.44



62 -9.64 -18.29 -20.30 -20.74 -11.51 -8.16 -7.65 -3.96 -10.50 -10.66 -17.43 -23.63 -20.10 -9.37 -7.52 -6.20 -3.35 -11.55 -13.17 -13.63 -17.57 -19.41 -15.04 -5.66 -7.42 -5.35 -10.15 -8.39 -18.85 -19.59 -24.26 -13.62 -6.36 -6.00 -4.67 -13.08



64 -10.71 -18.67 -28.61 -19.30 -9.87 -5.72 -5.13 -4.27 -9.58 -12.71 -17.80 -15.67 -19.21 -8.45 -6.21 -3.77 -4.40 -8.43 -16.38 -16.72 -17.36 -17.41 -12.02 -5.19 -4.19 -5.79 -9.18 -9.62 -19.05 -16.52 -25.59 -10.43 -5.21 -4.02 -4.35 -11.13



66 -13.28 -18.30 -29.48 -18.16 -9.17 -4.84 -3.47 -4.82 -10.33 -18.06 -18.27 -13.40 -19.27 -8.82 -6.09 -2.55 -5.57 -8.48 -24.58 -18.41 -15.49 -18.14 -10.87 -5.92 -2.96 -5.57 -8.64 -12.14 -22.07 -15.68 -27.38 -9.50 -5.62 -3.22 -4.15 -9.18



68 -17.68 -17.83 -21.22 -18.91 -9.47 -5.57 -3.08 -6.52 -12.55 -30.27 -20.79 -13.08 -21.41 -10.39 -7.24 -2.75 -7.40 -10.68 -31.66 -18.33 -14.25 -20.90 -11.14 -7.53 -3.36 -6.16 -8.67 -16.28 -27.27 -16.18 -29.81 -10.20 -7.40 -3.59 -4.98 -8.77



70 -26.65 -17.69 -17.92 -21.15 -11.36 -7.82 -4.06 -9.94 -14.94 -23.87 -28.57 -13.52 -25.20 -13.59 -9.53 -4.38 -10.47 -13.91 -20.79 -19.21 -13.90 -25.17 -12.73 -9.44 -5.22 -8.23 -9.11 -22.44 -23.67 -17.58 -30.43 -12.55 -9.90 -5.13 -6.97 -9.64



72 -28.05 -17.93 -16.89 -23.18 -15.56 -11.47 -6.67 -15.32 -14.95 -18.42 -32.90 -14.52 -29.03 -19.75 -12.20 -7.58 -15.43 -14.30 -17.43 -19.90 -14.24 -27.66 -15.68 -11.00 -8.61 -12.38 -9.94 -25.00 -19.90 -19.84 -30.28 -16.87 -11.36 -8.07 -10.31 -11.24



74 -20.74 -18.20 -17.65 -24.84 -24.43 -15.32 -11.92 -17.75 -13.26 -15.30 -23.36 -16.55 -31.78 -46.61 -13.42 -13.45 -20.93 -12.31 -16.20 -18.00 -15.12 -26.99 -20.04 -11.85 -13.79 -19.76 -11.28 -20.25 -18.06 -22.94 -30.96 -23.18 -11.09 -13.10 -15.79 -12.95



76 -18.00 -18.44 -20.03 -27.86 -32.99 -14.70 -24.55 -13.25 -11.88 -13.44 -21.05 -20.23 -34.99 -22.39 -12.42 -22.18 -16.36 -11.16 -15.77 -16.29 -16.46 -26.89 -22.56 -11.58 -17.37 -18.30 -12.71 -17.33 -17.28 -25.59 -31.79 -22.08 -10.53 -20.08 -19.01 -14.46



78 -16.38 -18.75 -23.96 -32.65 -22.79 -12.27 -17.89 -10.20 -11.41 -12.73 -20.83 -26.78 -36.59 -17.83 -11.31 -15.46 -12.30 -11.23 -15.52 -16.29 -18.06 -26.77 -20.07 -10.77 -14.65 -13.60 -13.83 -15.87 -17.27 -24.68 -29.25 -18.08 -10.37 -16.43 -14.16 -15.69



80 -15.17 -19.28 -27.69 -34.36 -20.74 -10.93 -13.16 -8.79 -11.97 -12.99 -20.93 -44.86 -33.44 -16.27 -11.04 -11.95 -10.32 -12.44 -15.39 -18.20 -19.12 -25.57 -17.96 -10.51 -12.80 -11.37 -14.94 -15.27 -18.04 -22.60 -25.56 -16.24 -10.66 -12.93 -11.42 -16.77



82 -14.37 -20.45 -27.17 -29.29 -21.49 -10.65 -11.84 -8.57 -13.54 -13.63 -20.89 -29.98 -30.51 -16.35 -11.48 -10.81 -9.59 -14.80 -15.37 -22.30 -18.99 -23.89 -17.34 -11.07 -12.40 -10.42 -16.39 -15.52 -19.87 -21.37 -23.38 -16.03 -11.39 -11.86 -10.35 -17.74



84 -14.07 -22.78 -25.40 -25.75 -23.96 -11.17 -11.77 -9.30 -16.04 -14.03 -21.64 -25.81 -28.54 -17.39 -12.03 -10.82 -9.86 -18.27 -15.59 -30.99 -18.55 -22.52 -17.64 -12.25 -12.82 -10.28 -18.11 -16.49 -23.33 -20.52 -22.25 -16.85 -12.47 -12.14 -10.31 -18.00



86 -14.44 -26.27 -23.64 -24.06 -26.20 -12.27 -12.20 -10.90 -19.44 -14.34 -24.19 -24.89 -27.58 -19.04 -12.44 -11.29 -11.00 -23.36 -16.33 -28.59 -18.88 -21.83 -18.22 -13.78 -13.58 -10.86 -19.84 -17.52 -30.08 -20.17 -21.77 -17.92 -13.57 -13.20 -11.14 -17.49



88 -15.62 -28.79 -22.22 -23.05 -26.81 -13.97 -13.33 -13.43 -22.51 -15.07 -28.69 -25.04 -26.74 -21.98 -13.24 -12.19 -12.97 -32.30 -17.93 -21.82 -20.36 -21.64 -18.91 -16.03 -14.77 -12.12 -21.04 -18.13 -42.16 -20.89 -22.16 -18.99 -14.59 -15.04 -12.96 -17.16



90 -17.43 -28.94 -21.42 -21.59 -27.39 -16.18 -15.45 -17.22 -21.69 -16.09 -34.21 -25.10 -24.60 -26.76 -14.57 -13.90 -15.73 -26.19 -20.36 -19.00 -22.42 -21.34 -19.64 -19.97 -16.79 -13.76 -21.45 -18.70 -27.56 -22.77 -22.60 -20.80 -16.10 -18.12 -15.92 -17.85
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Directivity RHCP (dB), Ludwig Pol. #3



Phi (deg)



Theta (deg) 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350



-90 -17.60 -20.65 -21.94 -16.27 -35.21 -20.09 -16.51 -14.56 -11.43 -24.54 -16.35 -14.15 -10.28 -13.34 -14.86 -15.05 -21.83 -16.77 -18.79 -13.88 -12.04 -13.13 -14.68 -22.43 -15.04 -20.42 -23.68 -25.64 -30.56 -15.03 -10.81 -17.88 -13.46 -16.11 -16.51 -16.50



-88 -20.18 -22.16 -23.66 -15.35 -29.19 -19.11 -18.53 -12.44 -10.66 -42.14 -15.08 -16.71 -10.83 -14.67 -14.38 -16.29 -22.13 -16.61 -18.26 -13.98 -15.10 -14.83 -14.96 -20.02 -17.91 -19.39 -19.48 -31.48 -35.61 -17.63 -11.69 -17.59 -12.52 -16.73 -16.03 -17.90



-86 -23.98 -24.47 -25.39 -14.40 -21.48 -18.70 -22.66 -10.84 -10.02 -27.96 -14.05 -22.26 -11.47 -16.74 -14.11 -18.09 -20.24 -15.49 -15.34 -14.93 -22.18 -16.71 -15.84 -17.04 -22.81 -17.20 -16.38 -19.96 -34.72 -22.41 -12.42 -15.23 -11.91 -17.18 -15.59 -17.19



-84 -22.88 -26.64 -24.91 -13.40 -17.01 -19.15 -31.56 -9.66 -9.32 -21.47 -13.19 -45.61 -12.28 -19.04 -14.38 -20.64 -16.23 -13.46 -12.22 -16.88 -27.68 -17.18 -17.05 -15.01 -24.43 -14.03 -13.58 -15.55 -27.01 -25.82 -12.59 -12.84 -12.02 -17.31 -14.21 -14.44



-82 -16.82 -25.49 -22.13 -12.40 -13.79 -20.71 -27.97 -8.78 -8.59 -17.60 -12.75 -20.88 -13.41 -17.14 -15.45 -23.87 -12.30 -11.19 -9.48 -20.06 -16.64 -15.40 -15.95 -13.73 -19.26 -10.88 -10.99 -13.10 -21.60 -19.47 -11.92 -10.97 -12.90 -17.51 -11.87 -11.50



-80 -12.65 -21.60 -18.84 -11.33 -11.35 -22.71 -19.10 -8.16 -7.97 -14.84 -13.08 -14.69 -14.72 -12.75 -16.69 -22.70 -9.23 -9.25 -7.31 -22.35 -12.00 -13.05 -12.62 -12.95 -15.54 -8.32 -8.86 -11.46 -17.32 -14.98 -10.69 -9.55 -13.78 -17.83 -9.51 -9.32



-78 -9.93 -18.21 -16.23 -10.27 -9.55 -23.36 -14.16 -7.77 -7.52 -12.92 -14.45 -11.29 -16.15 -9.40 -15.83 -17.36 -6.89 -7.72 -5.78 -18.59 -9.36 -11.26 -9.74 -12.56 -13.00 -6.46 -7.17 -10.08 -13.88 -12.49 -9.56 -8.47 -13.16 -16.78 -7.55 -7.89



-76 -8.08 -15.88 -14.33 -9.33 -8.32 -21.56 -10.91 -7.38 -7.18 -11.44 -17.21 -9.31 -17.36 -7.03 -13.06 -13.31 -5.07 -6.55 -4.93 -14.46 -7.88 -10.23 -7.85 -12.18 -11.02 -5.26 -5.82 -8.66 -11.24 -11.25 -8.81 -7.61 -11.12 -13.97 -6.07 -7.02



-74 -6.96 -14.56 -13.18 -8.70 -7.53 -18.79 -8.62 -6.79 -7.08 -10.15 -22.54 -8.25 -17.93 -5.37 -10.60 -10.69 -3.77 -5.87 -4.76 -11.83 -7.36 -9.99 -6.73 -11.48 -9.27 -4.68 -4.88 -7.26 -9.42 -10.95 -8.65 -6.86 -8.98 -11.02 -5.21 -6.63



-72 -6.54 -13.93 -12.77 -8.62 -7.14 -16.32 -7.04 -6.28 -7.35 -9.35 -46.42 -7.88 -17.72 -4.38 -8.95 -9.18 -3.06 -5.90 -5.41 -10.40 -7.80 -10.74 -6.28 -10.64 -7.78 -4.72 -4.51 -6.19 -8.29 -11.52 -9.25 -6.21 -7.44 -8.64 -5.10 -6.75



-70 -6.59 -13.59 -13.13 -9.21 -7.29 -14.65 -6.13 -6.31 -8.19 -9.33 -22.56 -8.15 -16.98 -4.11 -8.07 -8.65 -3.08 -6.95 -7.19 -9.90 -9.29 -13.19 -6.50 -10.11 -6.84 -5.44 -4.89 -5.68 -7.64 -12.89 -10.73 -5.89 -6.79 -7.04 -5.87 -7.34



-68 -6.65 -13.27 -14.64 -10.61 -8.23 -13.83 -6.04 -7.21 -9.93 -10.26 -15.88 -9.34 -15.91 -4.63 -8.00 -9.26 -4.05 -9.47 -10.58 -10.22 -12.00 -19.11 -7.43 -10.21 -6.81 -7.01 -6.16 -5.91 -7.44 -15.11 -13.32 -6.12 -7.24 -6.48 -7.65 -8.31



-66 -6.53 -13.20 -18.05 -12.90 -10.31 -13.88 -7.02 -9.26 -13.13 -12.38 -12.28 -12.05 -14.35 -6.01 -8.81 -11.57 -6.36 -14.39 -14.80 -11.11 -14.80 -24.36 -9.01 -11.18 -8.02 -9.80 -8.57 -7.01 -7.77 -18.70 -17.71 -7.16 -8.94 -7.30 -10.85 -9.59



-64 -6.53 -13.90 -22.51 -15.57 -14.21 -15.01 -9.59 -13.60 -20.15 -14.70 -10.12 -17.34 -12.41 -8.29 -10.54 -17.46 -11.23 -23.39 -12.40 -11.74 -13.32 -15.94 -11.24 -13.42 -11.22 -15.54 -12.96 -8.72 -8.70 -26.57 -29.68 -9.23 -12.17 -10.23 -17.09 -11.66



-62 -7.09 -15.27 -17.84 -15.60 -19.26 -17.14 -15.62 -26.45 -25.55 -12.40 -8.99 -21.02 -10.56 -11.09 -13.33 -26.28 -23.90 -16.49 -8.55 -11.13 -10.49 -11.96 -13.90 -17.57 -19.91 -24.38 -23.02 -9.50 -10.07 -27.34 -20.96 -12.25 -17.47 -18.51 -26.69 -16.24



-60 -7.63 -15.35 -13.02 -12.85 -14.77 -19.26 -25.30 -15.87 -13.64 -8.11 -8.84 -14.59 -9.27 -11.86 -17.83 -13.45 -13.15 -11.81 -6.39 -9.98 -8.85 -10.10 -14.46 -22.75 -19.44 -12.32 -15.96 -7.83 -11.49 -17.30 -13.51 -13.45 -24.18 -18.01 -14.60 -19.56



-58 -6.36 -12.51 -10.07 -10.49 -9.98 -19.50 -12.84 -9.51 -8.94 -4.99 -9.54 -10.73 -8.72 -10.06 -24.98 -8.95 -7.94 -9.96 -5.30 -9.42 -8.30 -9.49 -12.09 -19.29 -11.01 -7.62 -9.47 -5.52 -12.03 -12.84 -10.45 -11.37 -21.78 -9.87 -9.66 -10.68



-56 -4.22 -10.08 -8.27 -9.07 -7.58 -19.26 -8.29 -6.54 -6.42 -3.19 -10.97 -8.80 -8.92 -8.84 -27.03 -6.93 -5.78 -8.93 -4.69 -9.90 -8.31 -9.60 -10.03 -15.27 -7.68 -5.40 -6.26 -3.93 -11.16 -10.63 -9.63 -9.86 -18.69 -6.82 -7.02 -6.13



-54 -2.96 -9.42 -7.52 -8.68 -6.85 -20.33 -6.22 -5.18 -5.15 -2.47 -12.68 -8.42 -9.88 -9.06 -24.40 -6.32 -4.72 -7.74 -4.21 -11.64 -8.57 -10.03 -9.19 -12.94 -6.35 -4.62 -4.70 -3.17 -9.89 -10.21 -10.52 -9.84 -17.23 -5.87 -5.65 -4.07



-52 -3.18 -10.80 -7.79 -9.51 -7.42 -21.29 -5.62 -4.91 -4.85 -2.80 -13.21 -9.64 -11.47 -10.86 -25.57 -6.75 -4.06 -6.81 -4.13 -15.35 -9.45 -10.50 -9.51 -11.81 -6.43 -4.92 -4.49 -3.34 -9.34 -11.44 -12.35 -11.10 -16.67 -5.99 -5.18 -3.84



-50 -5.25 -14.98 -8.98 -11.85 -8.60 -18.41 -5.95 -5.49 -5.51 -4.38 -12.20 -12.59 -13.17 -14.09 -24.07 -7.92 -3.82 -6.79 -4.99 -23.91 -11.89 -10.96 -10.47 -11.95 -7.61 -5.84 -5.71 -4.72 -10.10 -14.09 -13.11 -12.56 -17.27 -6.38 -5.39 -5.42



-48 -9.96 -19.86 -10.92 -15.70 -8.85 -14.58 -6.85 -6.68 -7.21 -7.78 -11.22 -15.48 -13.86 -14.77 -15.74 -9.54 -4.35 -7.96 -7.44 -23.79 -18.23 -11.65 -10.43 -13.11 -9.24 -6.88 -8.54 -7.91 -12.57 -16.93 -12.63 -12.68 -19.33 -6.88 -5.90 -8.99



-46 -21.21 -15.44 -12.51 -16.19 -7.50 -11.44 -8.29 -8.12 -10.20 -15.09 -10.92 -12.47 -13.07 -10.97 -10.27 -11.52 -5.91 -10.20 -12.94 -16.81 -22.63 -12.58 -8.42 -13.44 -9.77 -7.85 -13.15 -15.02 -16.30 -16.67 -12.85 -11.67 -19.42 -7.93 -6.39 -14.97



-44 -16.57 -12.82 -11.90 -12.59 -5.86 -8.77 -10.53 -9.17 -14.99 -18.22 -11.08 -9.16 -12.03 -8.03 -6.88 -13.89 -8.16 -12.22 -33.94 -14.56 -14.50 -13.06 -6.22 -11.35 -9.42 -8.98 -15.56 -19.95 -16.12 -14.80 -13.86 -10.22 -14.06 -9.97 -7.07 -21.82



-42 -9.68 -11.55 -10.25 -10.69 -4.65 -6.46 -14.07 -9.78 -18.84 -9.85 -10.77 -7.80 -11.92 -6.30 -4.84 -16.83 -9.72 -11.67 -13.69 -13.75 -12.22 -12.46 -4.65 -8.59 -10.29 -10.85 -12.17 -10.18 -12.51 -13.31 -14.22 -8.34 -9.27 -13.36 -8.72 -17.96



-40 -6.20 -8.86 -9.05 -10.61 -3.66 -4.60 -19.26 -11.02 -14.84 -6.26 -8.90 -7.83 -13.03 -5.16 -3.67 -22.48 -10.71 -9.03 -7.74 -11.70 -11.21 -10.74 -3.51 -6.13 -14.29 -14.60 -9.31 -6.16 -9.60 -11.74 -12.74 -6.14 -5.90 -18.51 -12.69 -12.15



-38 -4.25 -5.51 -7.87 -10.33 -2.82 -3.30 -19.58 -14.49 -11.25 -4.55 -6.55 -7.87 -13.47 -4.22 -2.97 -28.98 -13.17 -5.98 -4.39 -8.47 -8.49 -8.29 -2.66 -4.25 -25.09 -20.15 -7.28 -4.11 -7.32 -10.01 -10.13 -4.14 -3.76 -21.71 -22.60 -8.02



-36 -3.18 -3.06 -5.86 -7.57 -2.25 -2.63 -14.52 -21.87 -8.79 -3.95 -4.87 -6.56 -10.36 -3.29 -2.50 -14.94 -14.22 -3.55 -2.49 -5.85 -5.62 -6.00 -2.12 -3.19 -14.26 -14.88 -5.47 -2.98 -5.41 -8.36 -7.70 -2.74 -2.80 -16.05 -18.85 -5.23



-34 -2.77 -1.84 -3.65 -4.70 -2.19 -2.61 -10.71 -13.07 -6.90 -4.21 -4.35 -5.04 -6.77 -2.53 -2.27 -9.84 -9.97 -2.28 -1.91 -4.60 -4.30 -4.45 -1.96 -3.04 -9.62 -9.84 -3.90 -2.47 -4.19 -6.78 -6.15 -2.21 -3.04 -12.01 -10.86 -3.33



-32 -3.22 -2.05 -2.42 -3.31 -2.94 -3.17 -7.74 -7.05 -5.32 -5.25 -5.62 -4.95 -4.59 -2.19 -2.42 -7.60 -6.92 -2.22 -2.76 -5.13 -4.67 -3.62 -2.21 -3.49 -7.53 -6.66 -2.80 -2.62 -4.26 -5.65 -5.42 -2.68 -4.36 -9.78 -6.65 -2.15



-30 -4.55 -4.00 -2.55 -3.28 -4.01 -3.61 -5.02 -3.56 -3.49 -5.48 -9.03 -6.88 -3.46 -1.88 -2.46 -5.79 -4.27 -2.05 -4.18 -7.32 -5.48 -2.77 -2.13 -3.22 -5.09 -3.88 -1.92 -2.90 -5.76 -5.29 -4.59 -3.44 -5.56 -7.31 -3.89 -1.53



-28 -4.55 -5.79 -2.46 -2.24 -2.38 -1.98 -2.01 -0.86 -0.73 -2.02 -5.33 -5.28 -1.42 -0.22 -0.64 -1.86 -0.34 0.62 -1.66 -4.70 -2.87 -0.54 -0.09 -0.54 -1.30 -0.65 -0.30 -1.23 -4.37 -3.59 -1.90 -1.98 -3.21 -3.01 -1.21 -0.73



-26 0.06 -0.43 1.17 1.91 2.10 1.90 1.69 2.26 2.84 2.66 1.66 1.45 2.60 3.25 3.13 2.80 3.72 4.34 3.13 1.50 1.97 3.11 3.56 3.31 2.84 3.05 2.83 2.61 1.37 1.18 2.25 2.02 1.54 1.85 2.32 1.85



-24 5.00 5.01 5.71 6.24 6.31 5.87 5.53 5.80 6.40 6.59 6.44 6.47 6.70 6.95 6.88 6.68 7.06 7.48 6.97 6.17 6.24 6.84 7.17 6.88 6.59 6.68 6.43 6.42 6.07 5.80 6.23 6.10 5.85 6.07 6.12 5.66



-22 8.66 8.73 9.19 9.56 9.54 9.10 8.85 9.01 9.39 9.61 9.76 9.90 9.92 9.95 9.87 9.69 9.74 9.96 9.84 9.56 9.62 9.96 10.12 9.82 9.70 9.78 9.55 9.47 9.40 9.26 9.43 9.38 9.25 9.41 9.37 9.02



-20 11.22 11.29 11.66 11.93 11.87 11.54 11.39 11.50 11.69 11.84 12.06 12.22 12.20 12.15 12.09 11.95 11.86 11.95 12.02 12.04 12.13 12.29 12.31 12.09 12.09 12.17 11.93 11.77 11.75 11.69 11.76 11.78 11.78 11.89 11.81 11.51



-18 12.93 13.00 13.29 13.49 13.44 13.23 13.14 13.21 13.30 13.39 13.55 13.68 13.67 13.63 13.62 13.53 13.44 13.48 13.61 13.72 13.79 13.83 13.79 13.68 13.75 13.81 13.60 13.39 13.33 13.28 13.31 13.38 13.46 13.54 13.44 13.16



-16 13.94 14.01 14.21 14.35 14.31 14.19 14.14 14.18 14.23 14.27 14.36 14.44 14.44 14.44 14.47 14.45 14.41 14.44 14.54 14.62 14.64 14.62 14.58 14.58 14.68 14.72 14.55 14.35 14.24 14.19 14.19 14.26 14.35 14.40 14.31 14.10



-14 14.34 14.39 14.51 14.58 14.56 14.49 14.47 14.51 14.53 14.55 14.59 14.63 14.64 14.66 14.70 14.73 14.73 14.75 14.79 14.80 14.78 14.75 14.75 14.81 14.94 14.98 14.85 14.67 14.57 14.52 14.50 14.54 14.59 14.61 14.55 14.42



-12 14.24 14.27 14.32 14.34 14.31 14.27 14.27 14.30 14.32 14.33 14.36 14.39 14.41 14.43 14.47 14.51 14.52 14.52 14.50 14.47 14.43 14.40 14.42 14.51 14.64 14.68 14.60 14.48 14.41 14.39 14.38 14.38 14.39 14.39 14.35 14.28



-10 13.88 13.88 13.89 13.88 13.84 13.80 13.79 13.80 13.82 13.85 13.89 13.93 13.96 13.99 14.03 14.07 14.08 14.06 14.03 13.98 13.94 13.91 13.92 13.98 14.06 14.09 14.06 14.00 13.98 13.98 14.00 14.01 14.01 13.99 13.95 13.90



-8 13.65 13.64 13.62 13.59 13.55 13.50 13.47 13.46 13.48 13.53 13.58 13.62 13.67 13.71 13.75 13.79 13.80 13.79 13.76 13.73 13.69 13.66 13.65 13.66 13.68 13.69 13.68 13.66 13.66 13.69 13.72 13.74 13.75 13.73 13.70 13.67



-6 13.88 13.87 13.84 13.81 13.77 13.73 13.70 13.70 13.72 13.76 13.80 13.85 13.89 13.93 13.96 13.99 14.00 14.00 14.00 13.98 13.96 13.94 13.92 13.91 13.89 13.88 13.87 13.87 13.87 13.88 13.89 13.91 13.92 13.91 13.91 13.89



-4 14.47 14.46 14.44 14.42 14.40 14.39 14.38 14.38 14.40 14.42 14.45 14.48 14.51 14.54 14.57 14.59 14.61 14.61 14.62 14.62 14.61 14.60 14.58 14.57 14.55 14.54 14.52 14.51 14.50 14.49 14.49 14.49 14.49 14.48 14.48 14.47



-2 15.02 15.01 15.01 15.00 15.00 15.00 15.00 15.01 15.02 15.03 15.04 15.06 15.08 15.09 15.11 15.12 15.13 15.14 15.14 15.14 15.14 15.14 15.13 15.12 15.11 15.10 15.09 15.08 15.07 15.06 15.05 15.05 15.04 15.03 15.03 15.02



0 15.28 15.28 15.28 15.28 15.28 15.28 15.28 15.28 15.28 15.28 15.28 15.28 15.28 15.28 15.28 15.28 15.28 15.28 15.28 15.28 15.28 15.28 15.28 15.28 15.28 15.28 15.28 15.28 15.28 15.28 15.28 15.28 15.28 15.28 15.28 15.28



2 15.14 15.14 15.14 15.14 15.13 15.12 15.11 15.10 15.09 15.08 15.07 15.06 15.05 15.05 15.04 15.03 15.03 15.02 15.02 15.01 15.01 15.00 15.00 15.00 15.00 15.01 15.02 15.03 15.04 15.06 15.08 15.09 15.11 15.12 15.13 15.14



4 14.62 14.62 14.61 14.60 14.58 14.57 14.55 14.54 14.52 14.51 14.50 14.49 14.49 14.49 14.49 14.48 14.48 14.47 14.47 14.46 14.44 14.42 14.40 14.39 14.38 14.38 14.40 14.42 14.45 14.48 14.51 14.54 14.57 14.59 14.61 14.61



6 14.00 13.98 13.96 13.94 13.92 13.91 13.89 13.88 13.87 13.87 13.87 13.88 13.89 13.91 13.92 13.91 13.91 13.89 13.88 13.87 13.84 13.81 13.77 13.73 13.70 13.70 13.72 13.76 13.80 13.85 13.89 13.93 13.96 13.99 14.00 14.00



8 13.76 13.73 13.69 13.66 13.65 13.66 13.68 13.69 13.68 13.66 13.66 13.69 13.72 13.74 13.75 13.73 13.70 13.67 13.65 13.64 13.62 13.59 13.55 13.50 13.47 13.46 13.48 13.53 13.58 13.62 13.67 13.71 13.75 13.79 13.80 13.79



10 14.03 13.98 13.94 13.91 13.92 13.98 14.06 14.09 14.06 14.00 13.98 13.98 14.00 14.01 14.01 13.99 13.95 13.90 13.88 13.88 13.89 13.88 13.84 13.80 13.79 13.80 13.82 13.85 13.89 13.93 13.96 13.99 14.03 14.07 14.08 14.06



12 14.50 14.47 14.43 14.40 14.42 14.51 14.64 14.68 14.60 14.48 14.41 14.39 14.38 14.38 14.39 14.39 14.35 14.28 14.24 14.27 14.32 14.34 14.31 14.27 14.27 14.30 14.32 14.33 14.36 14.39 14.41 14.43 14.47 14.51 14.52 14.52



14 14.79 14.80 14.78 14.75 14.75 14.81 14.94 14.98 14.85 14.67 14.57 14.52 14.50 14.54 14.59 14.61 14.55 14.42 14.34 14.39 14.51 14.58 14.56 14.49 14.47 14.51 14.53 14.55 14.59 14.63 14.64 14.66 14.70 14.73 14.73 14.75



16 14.54 14.62 14.64 14.62 14.58 14.58 14.68 14.72 14.55 14.35 14.24 14.19 14.19 14.26 14.35 14.40 14.31 14.10 13.94 14.01 14.21 14.35 14.31 14.19 14.14 14.18 14.23 14.27 14.36 14.44 14.44 14.44 14.47 14.45 14.41 14.44



18 13.61 13.72 13.79 13.83 13.79 13.68 13.75 13.81 13.60 13.39 13.33 13.28 13.31 13.38 13.46 13.54 13.44 13.16 12.93 13.00 13.29 13.49 13.44 13.23 13.14 13.21 13.30 13.39 13.55 13.68 13.67 13.63 13.62 13.53 13.44 13.48



20 12.02 12.04 12.13 12.29 12.31 12.09 12.09 12.17 11.93 11.77 11.75 11.69 11.76 11.78 11.78 11.89 11.81 11.51 11.22 11.29 11.66 11.93 11.87 11.54 11.39 11.50 11.69 11.84 12.06 12.22 12.20 12.15 12.09 11.95 11.86 11.95



22 9.84 9.56 9.62 9.96 10.12 9.82 9.70 9.78 9.55 9.47 9.40 9.26 9.43 9.38 9.25 9.41 9.37 9.02 8.66 8.73 9.19 9.56 9.54 9.10 8.85 9.01 9.39 9.61 9.76 9.90 9.92 9.95 9.87 9.69 9.74 9.96



24 6.97 6.17 6.24 6.84 7.17 6.88 6.59 6.68 6.43 6.42 6.07 5.80 6.23 6.10 5.85 6.07 6.12 5.66 5.00 5.01 5.71 6.24 6.31 5.87 5.53 5.80 6.40 6.59 6.44 6.47 6.70 6.95 6.88 6.68 7.06 7.48



26 3.13 1.50 1.97 3.11 3.56 3.31 2.84 3.05 2.83 2.61 1.37 1.18 2.25 2.02 1.54 1.85 2.32 1.85 0.06 -0.43 1.17 1.91 2.10 1.90 1.69 2.26 2.84 2.66 1.66 1.45 2.60 3.25 3.13 2.80 3.72 4.34



28 -1.66 -4.70 -2.87 -0.54 -0.09 -0.54 -1.30 -0.65 -0.30 -1.23 -4.37 -3.59 -1.90 -1.98 -3.21 -3.01 -1.21 -0.73 -4.55 -5.79 -2.46 -2.24 -2.38 -1.98 -2.01 -0.86 -0.73 -2.02 -5.33 -5.28 -1.42 -0.22 -0.64 -1.86 -0.34 0.62



30 -4.18 -7.32 -5.48 -2.77 -2.13 -3.22 -5.09 -3.88 -1.92 -2.90 -5.76 -5.29 -4.59 -3.44 -5.56 -7.31 -3.89 -1.53 -4.55 -4.00 -2.55 -3.28 -4.01 -3.61 -5.02 -3.56 -3.49 -5.48 -9.03 -6.88 -3.46 -1.88 -2.46 -5.79 -4.27 -2.05



32 -2.76 -5.13 -4.67 -3.62 -2.21 -3.49 -7.53 -6.66 -2.80 -2.62 -4.26 -5.65 -5.42 -2.68 -4.36 -9.78 -6.65 -2.15 -3.22 -2.05 -2.42 -3.31 -2.94 -3.17 -7.74 -7.05 -5.32 -5.25 -5.62 -4.95 -4.59 -2.19 -2.42 -7.60 -6.92 -2.22



34 -1.91 -4.60 -4.30 -4.45 -1.96 -3.04 -9.62 -9.84 -3.90 -2.47 -4.19 -6.78 -6.15 -2.21 -3.04 -12.01 -10.86 -3.33 -2.77 -1.84 -3.65 -4.70 -2.19 -2.61 -10.71 -13.07 -6.90 -4.21 -4.35 -5.04 -6.77 -2.53 -2.27 -9.84 -9.97 -2.28



36 -2.49 -5.85 -5.62 -6.00 -2.12 -3.19 -14.26 -14.88 -5.47 -2.98 -5.41 -8.36 -7.70 -2.74 -2.80 -16.05 -18.85 -5.23 -3.18 -3.06 -5.86 -7.57 -2.25 -2.63 -14.52 -21.87 -8.79 -3.95 -4.87 -6.56 -10.36 -3.29 -2.50 -14.94 -14.22 -3.55



38 -4.39 -8.47 -8.49 -8.29 -2.66 -4.25 -25.09 -20.15 -7.28 -4.11 -7.32 -10.01 -10.13 -4.14 -3.76 -21.71 -22.60 -8.02 -4.25 -5.51 -7.87 -10.33 -2.82 -3.30 -19.58 -14.49 -11.25 -4.55 -6.55 -7.87 -13.47 -4.22 -2.97 -28.98 -13.17 -5.98



40 -7.74 -11.70 -11.21 -10.74 -3.51 -6.13 -14.29 -14.60 -9.31 -6.16 -9.60 -11.74 -12.74 -6.14 -5.90 -18.51 -12.69 -12.15 -6.20 -8.86 -9.05 -10.61 -3.66 -4.60 -19.26 -11.02 -14.84 -6.26 -8.90 -7.83 -13.03 -5.16 -3.67 -22.48 -10.71 -9.03



42 -13.69 -13.75 -12.22 -12.46 -4.65 -8.59 -10.29 -10.85 -12.17 -10.18 -12.51 -13.31 -14.22 -8.34 -9.27 -13.36 -8.72 -17.96 -9.68 -11.55 -10.25 -10.69 -4.65 -6.46 -14.07 -9.78 -18.84 -9.85 -10.77 -7.80 -11.92 -6.30 -4.84 -16.83 -9.72 -11.67



44 -33.94 -14.56 -14.50 -13.06 -6.22 -11.35 -9.42 -8.98 -15.56 -19.95 -16.12 -14.80 -13.86 -10.22 -14.06 -9.97 -7.07 -21.82 -16.57 -12.82 -11.90 -12.59 -5.86 -8.77 -10.53 -9.17 -14.99 -18.22 -11.08 -9.16 -12.03 -8.03 -6.88 -13.89 -8.16 -12.22



46 -12.94 -16.81 -22.63 -12.58 -8.42 -13.44 -9.77 -7.85 -13.15 -15.02 -16.30 -16.67 -12.85 -11.67 -19.42 -7.93 -6.39 -14.97 -21.21 -15.44 -12.51 -16.19 -7.50 -11.44 -8.29 -8.12 -10.20 -15.09 -10.92 -12.47 -13.07 -10.97 -10.27 -11.52 -5.91 -10.20



48 -7.44 -23.79 -18.23 -11.65 -10.43 -13.11 -9.24 -6.88 -8.54 -7.91 -12.57 -16.93 -12.63 -12.68 -19.33 -6.88 -5.90 -8.99 -9.96 -19.86 -10.92 -15.70 -8.85 -14.58 -6.85 -6.68 -7.21 -7.78 -11.22 -15.48 -13.86 -14.77 -15.74 -9.54 -4.35 -7.96



50 -4.99 -23.91 -11.89 -10.96 -10.47 -11.95 -7.61 -5.84 -5.71 -4.72 -10.10 -14.09 -13.11 -12.56 -17.27 -6.38 -5.39 -5.42 -5.25 -14.98 -8.98 -11.85 -8.60 -18.41 -5.95 -5.49 -5.51 -4.38 -12.20 -12.59 -13.17 -14.09 -24.07 -7.92 -3.82 -6.79



52 -4.13 -15.35 -9.45 -10.50 -9.51 -11.81 -6.43 -4.92 -4.49 -3.34 -9.34 -11.44 -12.35 -11.10 -16.67 -5.99 -5.18 -3.84 -3.18 -10.80 -7.79 -9.51 -7.42 -21.29 -5.62 -4.91 -4.85 -2.80 -13.21 -9.64 -11.47 -10.86 -25.57 -6.75 -4.06 -6.81



54 -4.21 -11.64 -8.57 -10.03 -9.19 -12.94 -6.35 -4.62 -4.70 -3.17 -9.89 -10.21 -10.52 -9.84 -17.23 -5.87 -5.65 -4.07 -2.96 -9.42 -7.52 -8.68 -6.85 -20.33 -6.22 -5.18 -5.15 -2.47 -12.68 -8.42 -9.88 -9.06 -24.40 -6.32 -4.72 -7.74



56 -4.69 -9.90 -8.31 -9.60 -10.03 -15.27 -7.68 -5.40 -6.26 -3.93 -11.16 -10.63 -9.63 -9.86 -18.69 -6.82 -7.02 -6.13 -4.22 -10.08 -8.27 -9.07 -7.58 -19.26 -8.29 -6.54 -6.42 -3.19 -10.97 -8.80 -8.92 -8.84 -27.03 -6.93 -5.78 -8.93



58 -5.30 -9.42 -8.30 -9.49 -12.09 -19.29 -11.01 -7.62 -9.47 -5.52 -12.03 -12.84 -10.45 -11.37 -21.78 -9.87 -9.66 -10.68 -6.36 -12.51 -10.07 -10.49 -9.98 -19.50 -12.84 -9.51 -8.94 -4.99 -9.54 -10.73 -8.72 -10.06 -24.98 -8.95 -7.94 -9.96



60 -6.39 -9.98 -8.85 -10.10 -14.46 -22.75 -19.44 -12.32 -15.96 -7.83 -11.49 -17.30 -13.51 -13.45 -24.18 -18.01 -14.60 -19.56 -7.63 -15.35 -13.02 -12.85 -14.77 -19.26 -25.30 -15.87 -13.64 -8.11 -8.84 -14.59 -9.27 -11.86 -17.83 -13.45 -13.15 -11.81



62 -8.55 -11.13 -10.49 -11.96 -13.90 -17.57 -19.91 -24.38 -23.02 -9.50 -10.07 -27.34 -20.96 -12.25 -17.47 -18.51 -26.69 -16.24 -7.09 -15.27 -17.84 -15.60 -19.26 -17.14 -15.62 -26.45 -25.55 -12.40 -8.99 -21.02 -10.56 -11.09 -13.33 -26.28 -23.90 -16.49



64 -12.40 -11.74 -13.32 -15.94 -11.24 -13.42 -11.22 -15.54 -12.96 -8.72 -8.70 -26.57 -29.68 -9.23 -12.17 -10.23 -17.09 -11.66 -6.53 -13.90 -22.51 -15.57 -14.21 -15.01 -9.59 -13.60 -20.15 -14.70 -10.12 -17.34 -12.41 -8.29 -10.54 -17.46 -11.23 -23.39



66 -14.80 -11.11 -14.80 -24.36 -9.01 -11.18 -8.02 -9.80 -8.57 -7.01 -7.77 -18.70 -17.71 -7.16 -8.94 -7.30 -10.85 -9.59 -6.53 -13.20 -18.05 -12.90 -10.31 -13.88 -7.02 -9.26 -13.13 -12.38 -12.28 -12.05 -14.35 -6.01 -8.81 -11.57 -6.36 -14.39



68 -10.58 -10.22 -12.00 -19.11 -7.43 -10.21 -6.81 -7.01 -6.16 -5.91 -7.44 -15.11 -13.32 -6.12 -7.24 -6.48 -7.65 -8.31 -6.65 -13.27 -14.64 -10.61 -8.23 -13.83 -6.04 -7.21 -9.93 -10.26 -15.88 -9.34 -15.91 -4.63 -8.00 -9.26 -4.05 -9.47



70 -7.19 -9.90 -9.29 -13.19 -6.50 -10.11 -6.84 -5.44 -4.89 -5.68 -7.64 -12.89 -10.73 -5.89 -6.79 -7.04 -5.87 -7.34 -6.59 -13.59 -13.13 -9.21 -7.29 -14.65 -6.13 -6.31 -8.19 -9.33 -22.56 -8.15 -16.98 -4.11 -8.07 -8.65 -3.08 -6.95



72 -5.41 -10.40 -7.80 -10.74 -6.28 -10.64 -7.78 -4.72 -4.51 -6.19 -8.29 -11.52 -9.25 -6.21 -7.44 -8.64 -5.10 -6.75 -6.54 -13.93 -12.77 -8.62 -7.14 -16.32 -7.04 -6.28 -7.35 -9.35 -46.42 -7.88 -17.72 -4.38 -8.95 -9.18 -3.06 -5.90



74 -4.76 -11.83 -7.36 -9.99 -6.73 -11.48 -9.27 -4.68 -4.88 -7.26 -9.42 -10.95 -8.65 -6.86 -8.98 -11.02 -5.21 -6.63 -6.96 -14.56 -13.18 -8.70 -7.53 -18.79 -8.62 -6.79 -7.08 -10.15 -22.54 -8.25 -17.93 -5.37 -10.60 -10.69 -3.77 -5.87



76 -4.93 -14.46 -7.88 -10.23 -7.85 -12.18 -11.02 -5.26 -5.82 -8.66 -11.24 -11.25 -8.81 -7.61 -11.12 -13.97 -6.07 -7.02 -8.08 -15.88 -14.33 -9.33 -8.32 -21.56 -10.91 -7.38 -7.18 -11.44 -17.21 -9.31 -17.36 -7.03 -13.06 -13.31 -5.07 -6.55



78 -5.78 -18.59 -9.36 -11.26 -9.74 -12.56 -13.00 -6.46 -7.17 -10.08 -13.88 -12.49 -9.56 -8.47 -13.16 -16.78 -7.55 -7.89 -9.93 -18.21 -16.23 -10.27 -9.55 -23.36 -14.16 -7.77 -7.52 -12.92 -14.45 -11.29 -16.15 -9.40 -15.83 -17.36 -6.89 -7.72



80 -7.31 -22.35 -12.00 -13.05 -12.62 -12.95 -15.54 -8.32 -8.86 -11.46 -17.32 -14.98 -10.69 -9.55 -13.78 -17.83 -9.51 -9.32 -12.65 -21.60 -18.84 -11.33 -11.35 -22.71 -19.10 -8.16 -7.97 -14.84 -13.08 -14.69 -14.72 -12.75 -16.69 -22.70 -9.23 -9.25



82 -9.48 -20.06 -16.64 -15.40 -15.95 -13.73 -19.26 -10.88 -10.99 -13.10 -21.60 -19.47 -11.92 -10.97 -12.90 -17.51 -11.87 -11.50 -16.82 -25.49 -22.13 -12.40 -13.79 -20.71 -27.97 -8.78 -8.59 -17.60 -12.75 -20.88 -13.41 -17.14 -15.45 -23.87 -12.30 -11.19



84 -12.22 -16.88 -27.68 -17.18 -17.05 -15.01 -24.43 -14.03 -13.58 -15.55 -27.01 -25.82 -12.59 -12.84 -12.02 -17.31 -14.21 -14.44 -22.88 -26.64 -24.91 -13.40 -17.01 -19.15 -31.56 -9.66 -9.32 -21.47 -13.19 -45.61 -12.28 -19.04 -14.38 -20.64 -16.23 -13.46



86 -15.34 -14.93 -22.18 -16.71 -15.84 -17.04 -22.81 -17.20 -16.38 -19.96 -34.72 -22.41 -12.42 -15.23 -11.91 -17.18 -15.59 -17.19 -23.98 -24.47 -25.39 -14.40 -21.48 -18.70 -22.66 -10.84 -10.02 -27.96 -14.05 -22.26 -11.47 -16.74 -14.11 -18.09 -20.24 -15.49



88 -18.26 -13.98 -15.10 -14.83 -14.96 -20.02 -17.91 -19.39 -19.48 -31.48 -35.61 -17.63 -11.69 -17.59 -12.52 -16.73 -16.03 -17.90 -20.18 -22.16 -23.66 -15.35 -29.19 -19.11 -18.53 -12.44 -10.66 -42.14 -15.08 -16.71 -10.83 -14.67 -14.38 -16.29 -22.13 -16.61



90 -18.79 -13.88 -12.04 -13.13 -14.68 -22.43 -15.04 -20.42 -23.68 -25.64 -30.56 -15.03 -10.81 -17.88 -13.46 -16.11 -16.51 -16.50 -17.60 -20.65 -21.94 -16.27 -35.21 -20.09 -16.51 -14.56 -11.43 -24.54 -16.35 -14.15 -10.28 -13.34 -14.86 -15.05 -21.83 -16.77
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Directivity RHCP (dB), Ludwig Pol. #3



Phi (deg)



Theta (deg) 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350



-90 -19.88 -18.43 -17.43 -14.20 -17.78 -20.20 -16.36 -27.19 -10.25 -19.33 -17.22 -17.16 -11.13 -24.13 -14.80 -20.58 -26.33 -9.94 -30.95 -20.46 -14.69 -16.00 -22.68 -16.73 -23.27 -17.24 -18.83 -20.80 -20.33 -21.75 -14.72 -37.82 -15.33 -28.07 -20.90 -14.80



-88 -18.86 -20.20 -18.17 -11.63 -16.74 -19.36 -18.10 -23.88 -9.77 -20.22 -15.76 -18.25 -10.99 -26.01 -15.01 -20.93 -21.39 -8.80 -27.06 -20.76 -17.57 -15.36 -22.10 -16.60 -24.24 -14.89 -16.04 -23.36 -20.05 -23.71 -13.92 -28.16 -16.37 -24.02 -18.51 -12.81



-86 -15.18 -21.80 -19.03 -9.61 -15.91 -19.76 -20.09 -21.60 -9.61 -20.28 -14.46 -18.34 -10.99 -21.44 -16.19 -21.17 -16.64 -7.94 -18.16 -21.60 -23.27 -14.05 -20.33 -16.83 -23.61 -12.99 -13.73 -24.09 -19.78 -21.42 -13.23 -23.00 -17.91 -21.36 -15.87 -11.26



-84 -11.76 -21.52 -19.92 -8.05 -14.88 -21.93 -20.59 -19.57 -9.60 -18.78 -13.60 -17.12 -11.07 -16.95 -18.74 -21.05 -13.26 -7.35 -13.51 -23.82 -25.94 -12.61 -18.25 -17.52 -21.42 -11.50 -11.77 -20.00 -19.71 -17.87 -12.76 -19.58 -19.33 -19.48 -13.54 -10.05



-82 -9.25 -19.39 -20.64 -6.98 -13.85 -26.87 -19.24 -17.41 -9.56 -16.18 -13.34 -15.75 -11.20 -13.83 -21.81 -20.81 -10.97 -7.06 -10.47 -28.46 -18.84 -11.30 -15.95 -18.94 -19.23 -10.48 -10.14 -15.76 -20.06 -15.45 -12.49 -17.19 -18.11 -17.91 -11.74 -9.22



-80 -7.54 -17.50 -21.03 -6.40 -13.02 -37.56 -17.14 -15.10 -9.51 -13.57 -13.88 -14.95 -11.31 -11.80 -19.57 -20.59 -9.37 -7.08 -8.39 -32.62 -15.18 -10.21 -13.98 -21.24 -17.54 -9.93 -8.85 -12.53 -21.53 -14.21 -12.30 -15.50 -15.37 -16.34 -10.38 -8.74



-78 -6.54 -16.95 -21.57 -6.37 -12.45 -28.14 -15.16 -12.88 -9.55 -11.39 -15.53 -15.02 -11.54 -10.61 -15.14 -20.63 -8.28 -7.35 -7.05 -26.14 -13.98 -9.44 -12.70 -21.51 -16.21 -9.83 -7.92 -10.12 -23.68 -14.06 -12.29 -14.09 -13.16 -14.86 -9.52 -8.57



-76 -6.28 -18.59 -22.85 -6.92 -12.37 -22.56 -13.55 -11.12 -9.87 -9.81 -18.14 -16.17 -12.19 -10.17 -11.97 -20.68 -7.73 -7.86 -6.45 -20.87 -14.75 -9.04 -12.20 -17.84 -15.09 -10.27 -7.37 -8.40 -20.31 -14.71 -12.55 -12.69 -11.77 -13.62 -9.33 -8.82



-74 -6.78 -23.68 -25.76 -8.10 -12.83 -20.02 -12.40 -10.12 -10.62 -8.84 -18.60 -18.64 -13.51 -10.53 -10.10 -20.55 -7.83 -8.83 -6.74 -17.26 -17.96 -9.15 -12.71 -14.63 -14.18 -11.46 -7.24 -7.34 -14.94 -15.43 -12.98 -11.50 -11.37 -12.68 -10.04 -9.69



-72 -8.04 -22.15 -31.62 -10.20 -14.05 -19.04 -11.76 -10.09 -11.81 -8.53 -15.34 -21.84 -15.73 -11.75 -9.32 -20.23 -8.74 -10.71 -8.09 -14.66 -27.81 -10.04 -14.43 -12.67 -13.69 -13.58 -7.58 -6.99 -11.21 -15.37 -13.55 -10.88 -12.27 -12.13 -11.87 -11.25



-70 -9.76 -15.20 -24.88 -13.79 -16.89 -18.91 -11.72 -11.27 -13.36 -8.96 -12.14 -18.60 -19.25 -13.88 -9.40 -19.58 -10.76 -13.85 -10.28 -12.48 -20.45 -12.01 -17.92 -11.82 -14.24 -16.70 -8.49 -7.41 -8.77 -14.89 -14.64 -11.08 -15.03 -12.26 -15.00 -13.18



-68 -10.75 -11.31 -17.74 -20.54 -23.51 -19.07 -12.41 -14.23 -15.10 -10.16 -9.78 -13.32 -23.51 -16.34 -10.01 -18.15 -13.97 -16.89 -11.63 -10.66 -12.59 -15.46 -26.05 -12.27 -17.21 -21.52 -10.14 -8.55 -7.39 -14.75 -17.31 -12.33 -21.05 -13.50 -18.18 -14.67



-66 -10.10 -9.35 -13.63 -29.29 -22.67 -18.76 -13.46 -20.00 -16.67 -12.39 -8.23 -9.97 -21.78 -16.38 -10.97 -15.13 -16.37 -15.29 -10.48 -9.34 -8.53 -20.07 -25.67 -14.34 -26.83 -33.04 -12.73 -10.07 -7.13 -14.61 -24.57 -14.17 -23.87 -15.53 -17.69 -15.22



-64 -8.85 -9.09 -11.15 -19.60 -14.81 -17.89 -13.21 -17.62 -17.22 -14.95 -7.44 -8.12 -17.87 -13.72 -12.26 -11.60 -13.79 -12.20 -8.89 -8.53 -6.21 -20.12 -17.11 -17.65 -17.09 -20.63 -16.17 -10.61 -8.07 -13.16 -28.80 -13.60 -18.15 -13.58 -15.83 -16.15



-62 -7.83 -10.79 -9.77 -16.27 -10.78 -16.94 -10.75 -11.63 -16.23 -13.38 -7.35 -7.41 -15.65 -11.37 -14.08 -8.50 -10.37 -10.62 -8.47 -8.39 -4.99 -17.72 -13.36 -17.53 -10.24 -13.66 -18.39 -9.36 -10.30 -10.66 -18.54 -10.76 -16.40 -8.89 -14.57 -20.50



-60 -6.92 -15.34 -9.22 -15.58 -8.53 -16.21 -7.92 -8.45 -14.30 -9.52 -7.95 -7.70 -15.01 -10.18 -16.36 -6.12 -8.45 -11.01 -9.32 -9.20 -4.62 -17.67 -11.38 -14.58 -6.82 -10.07 -16.25 -7.70 -13.79 -8.73 -15.48 -8.64 -16.80 -5.67 -13.40 -25.38



-58 -5.98 -19.79 -9.34 -16.57 -7.47 -16.32 -5.81 -7.02 -12.28 -6.71 -9.29 -9.07 -16.10 -10.23 -18.83 -4.55 -8.00 -13.75 -10.28 -11.23 -5.13 -20.62 -10.43 -13.24 -5.19 -8.55 -12.68 -6.57 -17.80 -8.22 -15.58 -7.76 -17.57 -4.07 -11.91 -13.98



-56 -5.41 -13.82 -10.13 -18.51 -7.49 -17.78 -4.56 -6.83 -10.53 -5.13 -11.25 -11.62 -19.72 -11.67 -21.53 -3.82 -8.80 -17.58 -9.54 -14.48 -6.70 -27.86 -10.25 -13.53 -4.79 -8.79 -9.76 -6.02 -17.52 -9.56 -19.20 -8.08 -16.87 -3.91 -10.45 -9.28



-54 -5.78 -10.55 -11.18 -19.83 -8.72 -18.71 -4.15 -7.71 -9.21 -4.64 -12.72 -14.06 -30.86 -15.30 -22.13 -3.99 -10.62 -14.47 -8.19 -15.44 -9.16 -24.67 -10.93 -13.96 -5.30 -10.58 -8.02 -6.02 -13.23 -12.60 -27.23 -9.66 -15.33 -5.20 -9.65 -7.39



-52 -7.62 -9.73 -10.70 -19.13 -11.32 -15.66 -4.53 -9.47 -8.51 -5.30 -11.52 -12.42 -25.60 -20.71 -18.95 -5.03 -12.18 -11.10 -8.14 -12.03 -10.72 -19.33 -12.55 -13.35 -6.48 -13.29 -7.72 -6.82 -9.73 -12.61 -18.88 -12.65 -14.22 -7.96 -9.99 -7.60



-50 -11.32 -9.87 -8.29 -17.29 -13.99 -11.98 -5.53 -10.83 -8.59 -7.53 -8.88 -9.39 -18.14 -14.33 -15.30 -6.58 -11.24 -10.06 -10.41 -9.04 -9.51 -16.68 -13.38 -12.58 -8.25 -14.67 -8.86 -8.96 -7.47 -9.27 -15.00 -15.09 -13.43 -11.68 -11.29 -9.98



-48 -15.42 -9.12 -6.05 -15.33 -12.34 -9.37 -6.67 -10.01 -9.51 -12.67 -6.70 -7.30 -14.97 -9.00 -11.85 -7.82 -9.38 -10.71 -17.62 -7.15 -7.82 -14.56 -10.17 -11.94 -10.17 -13.31 -10.50 -12.77 -6.23 -7.46 -14.42 -12.26 -12.43 -13.33 -11.58 -14.78



-46 -14.23 -7.43 -4.92 -13.39 -8.82 -7.68 -7.19 -8.46 -11.13 -22.17 -5.29 -6.09 -12.81 -5.87 -8.86 -8.46 -8.49 -11.70 -20.70 -6.07 -6.82 -12.02 -6.11 -10.76 -10.89 -10.90 -10.08 -13.57 -5.75 -7.16 -15.49 -8.70 -10.45 -11.37 -9.73 -20.71



-44 -11.66 -6.10 -4.98 -11.35 -6.06 -6.47 -6.97 -7.72 -12.68 -12.13 -4.58 -5.45 -10.62 -3.99 -6.59 -9.17 -8.76 -11.02 -11.27 -5.67 -6.32 -9.47 -3.16 -8.46 -10.61 -8.87 -8.37 -9.93 -5.83 -7.59 -16.16 -6.16 -7.35 -9.05 -8.39 -18.81



-42 -9.47 -5.45 -5.99 -9.19 -4.03 -5.37 -6.74 -8.18 -12.53 -7.38 -4.47 -5.22 -8.43 -2.93 -5.05 -10.16 -9.70 -9.23 -8.03 -5.81 -6.03 -7.26 -1.37 -5.60 -11.17 -8.18 -7.51 -7.76 -6.32 -7.81 -13.86 -4.20 -4.34 -7.65 -8.89 -13.55



-40 -7.32 -4.78 -6.77 -7.09 -2.53 -4.38 -7.02 -9.60 -10.95 -5.19 -4.74 -5.42 -6.63 -2.34 -4.09 -10.52 -10.23 -7.58 -6.57 -5.85 -5.68 -5.47 -0.56 -3.27 -12.01 -9.18 -7.79 -6.95 -6.77 -7.20 -9.46 -2.63 -2.38 -7.46 -11.15 -9.21



-38 -5.47 -3.42 -5.56 -5.25 -1.52 -3.68 -7.64 -10.63 -9.52 -4.45 -4.99 -5.91 -5.42 -1.98 -3.50 -9.36 -9.33 -5.94 -5.41 -5.01 -5.01 -4.19 -0.58 -2.03 -10.13 -10.90 -8.52 -6.64 -6.46 -5.84 -5.47 -1.58 -1.73 -8.38 -11.97 -6.24



-36 -4.12 -1.74 -3.34 -3.76 -1.04 -3.35 -7.69 -9.29 -8.56 -4.72 -4.79 -6.01 -4.73 -1.67 -2.92 -7.51 -7.35 -4.24 -3.99 -3.51 -4.11 -3.51 -1.29 -1.97 -7.57 -9.56 -8.20 -6.00 -5.11 -4.19 -2.87 -1.26 -2.23 -9.42 -9.00 -4.34



-34 -3.40 -0.54 -1.69 -2.85 -1.19 -3.54 -7.04 -6.58 -7.49 -5.84 -4.36 -5.02 -4.32 -1.40 -2.24 -6.00 -5.50 -2.99 -2.92 -2.41 -3.48 -3.51 -2.54 -3.02 -6.36 -6.61 -6.28 -5.08 -3.41 -2.75 -1.79 -1.84 -3.64 -9.67 -6.40 -3.09



-32 -3.32 -0.34 -1.18 -2.89 -2.20 -4.55 -6.34 -3.73 -5.24 -7.10 -4.37 -3.50 -3.68 -1.22 -1.63 -5.00 -4.17 -2.40 -3.01 -2.56 -3.40 -4.04 -4.07 -4.63 -5.79 -4.31 -3.62 -4.14 -2.28 -1.79 -1.96 -3.02 -5.50 -9.62 -4.40 -1.96



-30 -3.38 -1.39 -1.90 -3.57 -3.81 -5.80 -4.57 -0.74 -1.70 -5.03 -4.29 -2.10 -2.10 -0.73 -0.97 -3.62 -2.36 -1.29 -3.62 -3.71 -3.10 -3.63 -4.26 -4.06 -3.60 -1.87 -0.65 -2.37 -1.81 -1.22 -2.20 -2.79 -5.08 -7.17 -1.96 -0.41



-28 -1.88 -2.70 -2.03 -1.80 -2.40 -3.06 -0.76 2.35 2.05 -0.12 -1.52 -0.03 0.68 1.07 0.65 -0.54 0.96 1.79 -0.64 -1.94 -0.63 -0.42 -0.77 -0.14 0.35 1.28 2.44 0.91 -0.55 -0.18 -0.44 0.22 -0.80 -1.48 1.24 1.79



-26 1.93 0.49 1.89 2.82 2.42 2.11 3.42 5.31 5.40 4.28 3.07 3.33 4.07 4.14 3.67 3.48 4.80 5.58 4.24 2.89 3.27 3.71 3.76 4.15 4.31 4.64 5.43 4.56 2.83 2.51 2.98 3.85 3.69 3.61 4.67 4.52



-24 6.02 5.54 6.42 6.93 6.60 6.30 6.89 7.95 8.19 7.72 7.06 6.93 7.32 7.33 6.99 7.09 8.09 8.73 8.00 6.95 6.85 7.28 7.52 7.70 7.65 7.71 8.13 7.70 6.60 6.08 6.46 7.05 7.22 7.38 7.77 7.40



-22 9.32 9.28 9.75 9.92 9.63 9.34 9.55 10.11 10.41 10.32 10.06 9.91 10.04 10.01 9.80 9.91 10.60 11.04 10.60 9.87 9.71 10.06 10.35 10.44 10.33 10.28 10.42 10.21 9.64 9.28 9.43 9.71 9.89 10.11 10.29 9.97



-20 11.69 11.76 11.98 11.99 11.76 11.50 11.49 11.78 12.09 12.23 12.17 12.07 12.08 12.03 11.91 11.98 12.38 12.62 12.36 11.94 11.86 12.11 12.36 12.43 12.34 12.26 12.25 12.14 11.89 11.74 11.79 11.85 11.91 12.05 12.15 11.96



-18 13.21 13.28 13.38 13.35 13.19 12.95 12.82 12.94 13.24 13.49 13.54 13.46 13.43 13.39 13.33 13.36 13.55 13.66 13.53 13.33 13.31 13.48 13.66 13.74 13.70 13.62 13.56 13.50 13.42 13.43 13.46 13.43 13.35 13.35 13.36 13.29



-16 14.01 14.07 14.14 14.15 14.04 13.82 13.61 13.62 13.87 14.15 14.24 14.19 14.15 14.14 14.11 14.12 14.19 14.24 14.19 14.11 14.11 14.21 14.34 14.44 14.44 14.38 14.32 14.27 14.28 14.36 14.43 14.36 14.20 14.07 14.02 13.99



-14 14.24 14.34 14.43 14.48 14.40 14.17 13.93 13.86 14.03 14.26 14.37 14.35 14.32 14.32 14.31 14.32 14.35 14.38 14.37 14.33 14.32 14.38 14.48 14.58 14.62 14.60 14.54 14.49 14.51 14.61 14.69 14.63 14.45 14.27 14.17 14.17



-12 14.06 14.22 14.35 14.41 14.34 14.12 13.86 13.75 13.82 13.97 14.06 14.06 14.05 14.05 14.05 14.06 14.08 14.11 14.11 14.09 14.09 14.12 14.20 14.29 14.36 14.37 14.33 14.28 14.28 14.33 14.37 14.31 14.16 14.00 13.91 13.94



-10 13.69 13.88 14.04 14.10 14.03 13.83 13.61 13.47 13.47 13.53 13.58 13.59 13.58 13.57 13.57 13.57 13.59 13.61 13.63 13.65 13.66 13.71 13.78 13.86 13.92 13.94 13.91 13.85 13.80 13.77 13.75 13.68 13.57 13.48 13.45 13.53



-8 13.42 13.59 13.72 13.78 13.73 13.61 13.46 13.34 13.30 13.31 13.32 13.32 13.30 13.28 13.25 13.24 13.25 13.28 13.32 13.38 13.44 13.51 13.58 13.65 13.70 13.70 13.66 13.58 13.48 13.39 13.30 13.22 13.15 13.12 13.15 13.26



-6 13.50 13.61 13.69 13.74 13.73 13.69 13.63 13.57 13.54 13.53 13.52 13.51 13.48 13.46 13.43 13.42 13.43 13.46 13.51 13.58 13.65 13.73 13.80 13.85 13.87 13.86 13.81 13.72 13.62 13.51 13.41 13.33 13.28 13.27 13.31 13.39



-4 13.94 13.99 14.03 14.06 14.07 14.08 14.07 14.06 14.05 14.05 14.04 14.03 14.02 14.00 14.00 14.00 14.01 14.03 14.07 14.12 14.17 14.21 14.25 14.28 14.28 14.26 14.23 14.17 14.10 14.03 13.96 13.90 13.87 13.86 13.87 13.90



-2 14.45 14.46 14.48 14.49 14.50 14.50 14.51 14.52 14.52 14.52 14.52 14.52 14.53 14.53 14.53 14.54 14.55 14.56 14.57 14.59 14.61 14.62 14.63 14.63 14.63 14.62 14.60 14.58 14.55 14.53 14.50 14.48 14.46 14.45 14.45 14.45



0 14.72 14.72 14.72 14.72 14.72 14.72 14.72 14.72 14.72 14.72 14.72 14.72 14.72 14.72 14.72 14.72 14.72 14.72 14.72 14.72 14.72 14.72 14.72 14.72 14.72 14.72 14.72 14.72 14.72 14.72 14.72 14.72 14.72 14.72 14.72 14.72



2 14.57 14.59 14.61 14.62 14.63 14.63 14.63 14.62 14.60 14.58 14.55 14.53 14.50 14.48 14.46 14.45 14.45 14.45 14.45 14.46 14.48 14.49 14.50 14.50 14.51 14.52 14.52 14.52 14.52 14.52 14.53 14.53 14.53 14.54 14.55 14.56



4 14.07 14.12 14.17 14.21 14.25 14.28 14.28 14.26 14.23 14.17 14.10 14.03 13.96 13.90 13.87 13.86 13.87 13.90 13.94 13.99 14.03 14.06 14.07 14.08 14.07 14.06 14.05 14.05 14.04 14.03 14.02 14.00 14.00 14.00 14.01 14.03



6 13.51 13.58 13.65 13.73 13.80 13.85 13.87 13.86 13.81 13.72 13.62 13.51 13.41 13.33 13.28 13.27 13.31 13.39 13.50 13.61 13.69 13.74 13.73 13.69 13.63 13.57 13.54 13.53 13.52 13.51 13.48 13.46 13.43 13.42 13.43 13.46



8 13.32 13.38 13.44 13.51 13.58 13.65 13.70 13.70 13.66 13.58 13.48 13.39 13.30 13.22 13.15 13.12 13.15 13.26 13.42 13.59 13.72 13.78 13.73 13.61 13.46 13.34 13.30 13.31 13.32 13.32 13.30 13.28 13.25 13.24 13.25 13.28



10 13.63 13.65 13.66 13.71 13.78 13.86 13.92 13.94 13.91 13.85 13.80 13.77 13.75 13.68 13.57 13.48 13.45 13.53 13.69 13.88 14.04 14.10 14.03 13.83 13.61 13.47 13.47 13.53 13.58 13.59 13.58 13.57 13.57 13.57 13.59 13.61



12 14.11 14.09 14.09 14.12 14.20 14.29 14.36 14.37 14.33 14.28 14.28 14.33 14.37 14.31 14.16 14.00 13.91 13.94 14.06 14.22 14.35 14.41 14.34 14.12 13.86 13.75 13.82 13.97 14.06 14.06 14.05 14.05 14.05 14.06 14.08 14.11



14 14.37 14.33 14.32 14.38 14.48 14.58 14.62 14.60 14.54 14.49 14.51 14.61 14.69 14.63 14.45 14.27 14.17 14.17 14.24 14.34 14.43 14.48 14.40 14.17 13.93 13.86 14.03 14.26 14.37 14.35 14.32 14.32 14.31 14.32 14.35 14.38



16 14.19 14.11 14.11 14.21 14.34 14.44 14.44 14.38 14.32 14.27 14.28 14.36 14.43 14.36 14.20 14.07 14.02 13.99 14.01 14.07 14.14 14.15 14.04 13.82 13.61 13.62 13.87 14.15 14.24 14.19 14.15 14.14 14.11 14.12 14.19 14.24



18 13.53 13.33 13.31 13.48 13.66 13.74 13.70 13.62 13.56 13.50 13.42 13.43 13.46 13.43 13.35 13.35 13.36 13.29 13.21 13.28 13.38 13.35 13.19 12.95 12.82 12.94 13.24 13.49 13.54 13.46 13.43 13.39 13.33 13.36 13.55 13.66



20 12.36 11.94 11.86 12.11 12.36 12.43 12.34 12.26 12.25 12.14 11.89 11.74 11.79 11.85 11.91 12.05 12.15 11.96 11.69 11.76 11.98 11.99 11.76 11.50 11.49 11.78 12.09 12.23 12.17 12.07 12.08 12.03 11.91 11.98 12.38 12.62



22 10.60 9.87 9.71 10.06 10.35 10.44 10.33 10.28 10.42 10.21 9.64 9.28 9.43 9.71 9.89 10.11 10.29 9.97 9.32 9.28 9.75 9.92 9.63 9.34 9.55 10.11 10.41 10.32 10.06 9.91 10.04 10.01 9.80 9.91 10.60 11.04



24 8.00 6.95 6.85 7.28 7.52 7.70 7.65 7.71 8.13 7.70 6.60 6.08 6.46 7.05 7.22 7.38 7.77 7.40 6.02 5.54 6.42 6.93 6.60 6.30 6.89 7.95 8.19 7.72 7.06 6.93 7.32 7.33 6.99 7.09 8.09 8.73



26 4.24 2.89 3.27 3.71 3.76 4.15 4.31 4.64 5.43 4.56 2.83 2.51 2.98 3.85 3.69 3.61 4.67 4.52 1.93 0.49 1.89 2.82 2.42 2.11 3.42 5.31 5.40 4.28 3.07 3.33 4.07 4.14 3.67 3.48 4.80 5.58



28 -0.64 -1.94 -0.63 -0.42 -0.77 -0.14 0.35 1.28 2.44 0.91 -0.55 -0.18 -0.44 0.22 -0.80 -1.48 1.24 1.79 -1.88 -2.70 -2.03 -1.80 -2.40 -3.06 -0.76 2.35 2.05 -0.12 -1.52 -0.03 0.68 1.07 0.65 -0.54 0.96 1.79



30 -3.62 -3.71 -3.10 -3.63 -4.26 -4.06 -3.60 -1.87 -0.65 -2.37 -1.81 -1.22 -2.20 -2.79 -5.08 -7.17 -1.96 -0.41 -3.38 -1.39 -1.90 -3.57 -3.81 -5.80 -4.57 -0.74 -1.70 -5.03 -4.29 -2.10 -2.10 -0.73 -0.97 -3.62 -2.36 -1.29



32 -3.01 -2.56 -3.40 -4.04 -4.07 -4.63 -5.79 -4.31 -3.62 -4.14 -2.28 -1.79 -1.96 -3.02 -5.50 -9.62 -4.40 -1.96 -3.32 -0.34 -1.18 -2.89 -2.20 -4.55 -6.34 -3.73 -5.24 -7.10 -4.37 -3.50 -3.68 -1.22 -1.63 -5.00 -4.17 -2.40



34 -2.92 -2.41 -3.48 -3.51 -2.54 -3.02 -6.36 -6.61 -6.28 -5.08 -3.41 -2.75 -1.79 -1.84 -3.64 -9.67 -6.40 -3.09 -3.40 -0.54 -1.69 -2.85 -1.19 -3.54 -7.04 -6.58 -7.49 -5.84 -4.36 -5.02 -4.32 -1.40 -2.24 -6.00 -5.50 -2.99



36 -3.99 -3.51 -4.11 -3.51 -1.29 -1.97 -7.57 -9.56 -8.20 -6.00 -5.11 -4.19 -2.87 -1.26 -2.23 -9.42 -9.00 -4.34 -4.12 -1.74 -3.34 -3.76 -1.04 -3.35 -7.69 -9.29 -8.56 -4.72 -4.79 -6.01 -4.73 -1.67 -2.92 -7.51 -7.35 -4.24



38 -5.41 -5.01 -5.01 -4.19 -0.58 -2.03 -10.13 -10.90 -8.52 -6.64 -6.46 -5.84 -5.47 -1.58 -1.73 -8.38 -11.97 -6.24 -5.47 -3.42 -5.56 -5.25 -1.52 -3.68 -7.64 -10.63 -9.52 -4.45 -4.99 -5.91 -5.42 -1.98 -3.50 -9.36 -9.33 -5.94



40 -6.57 -5.85 -5.68 -5.47 -0.56 -3.27 -12.01 -9.18 -7.79 -6.95 -6.77 -7.20 -9.46 -2.63 -2.38 -7.46 -11.15 -9.21 -7.32 -4.78 -6.77 -7.09 -2.53 -4.38 -7.02 -9.60 -10.95 -5.19 -4.74 -5.42 -6.63 -2.34 -4.09 -10.52 -10.23 -7.58



42 -8.03 -5.81 -6.03 -7.26 -1.37 -5.60 -11.17 -8.18 -7.51 -7.76 -6.32 -7.81 -13.86 -4.20 -4.34 -7.65 -8.89 -13.55 -9.47 -5.45 -5.99 -9.19 -4.03 -5.37 -6.74 -8.18 -12.53 -7.38 -4.47 -5.22 -8.43 -2.93 -5.05 -10.16 -9.70 -9.23



44 -11.27 -5.67 -6.32 -9.47 -3.16 -8.46 -10.61 -8.87 -8.37 -9.93 -5.83 -7.59 -16.16 -6.16 -7.35 -9.05 -8.39 -18.81 -11.66 -6.10 -4.98 -11.35 -6.06 -6.47 -6.97 -7.72 -12.68 -12.13 -4.58 -5.45 -10.62 -3.99 -6.59 -9.17 -8.76 -11.02



46 -20.70 -6.07 -6.82 -12.02 -6.11 -10.76 -10.89 -10.90 -10.08 -13.57 -5.75 -7.16 -15.49 -8.70 -10.45 -11.37 -9.73 -20.71 -14.23 -7.43 -4.92 -13.39 -8.82 -7.68 -7.19 -8.46 -11.13 -22.17 -5.29 -6.09 -12.81 -5.87 -8.86 -8.46 -8.49 -11.70



48 -17.62 -7.15 -7.82 -14.56 -10.17 -11.94 -10.17 -13.31 -10.50 -12.77 -6.23 -7.46 -14.42 -12.26 -12.43 -13.33 -11.58 -14.78 -15.42 -9.12 -6.05 -15.33 -12.34 -9.37 -6.67 -10.01 -9.51 -12.67 -6.70 -7.30 -14.97 -9.00 -11.85 -7.82 -9.38 -10.71



50 -10.41 -9.04 -9.51 -16.68 -13.38 -12.58 -8.25 -14.67 -8.86 -8.96 -7.47 -9.27 -15.00 -15.09 -13.43 -11.68 -11.29 -9.98 -11.32 -9.87 -8.29 -17.29 -13.99 -11.98 -5.53 -10.83 -8.59 -7.53 -8.88 -9.39 -18.14 -14.33 -15.30 -6.58 -11.24 -10.06



52 -8.14 -12.03 -10.72 -19.33 -12.55 -13.35 -6.48 -13.29 -7.72 -6.82 -9.73 -12.61 -18.88 -12.65 -14.22 -7.96 -9.99 -7.60 -7.62 -9.73 -10.70 -19.13 -11.32 -15.66 -4.53 -9.47 -8.51 -5.30 -11.52 -12.42 -25.60 -20.71 -18.95 -5.03 -12.18 -11.10



54 -8.19 -15.44 -9.16 -24.67 -10.93 -13.96 -5.30 -10.58 -8.02 -6.02 -13.23 -12.60 -27.23 -9.66 -15.33 -5.20 -9.65 -7.39 -5.78 -10.55 -11.18 -19.83 -8.72 -18.71 -4.15 -7.71 -9.21 -4.64 -12.72 -14.06 -30.86 -15.30 -22.13 -3.99 -10.62 -14.47



56 -9.54 -14.48 -6.70 -27.86 -10.25 -13.53 -4.79 -8.79 -9.76 -6.02 -17.52 -9.56 -19.20 -8.08 -16.87 -3.91 -10.45 -9.28 -5.41 -13.82 -10.13 -18.51 -7.49 -17.78 -4.56 -6.83 -10.53 -5.13 -11.25 -11.62 -19.72 -11.67 -21.53 -3.82 -8.80 -17.58



58 -10.28 -11.23 -5.13 -20.62 -10.43 -13.24 -5.19 -8.55 -12.68 -6.57 -17.80 -8.22 -15.58 -7.76 -17.57 -4.07 -11.91 -13.98 -5.98 -19.79 -9.34 -16.57 -7.47 -16.32 -5.81 -7.02 -12.28 -6.71 -9.29 -9.07 -16.10 -10.23 -18.83 -4.55 -8.00 -13.75



60 -9.32 -9.20 -4.62 -17.67 -11.38 -14.58 -6.82 -10.07 -16.25 -7.70 -13.79 -8.73 -15.48 -8.64 -16.80 -5.67 -13.40 -25.38 -6.92 -15.34 -9.22 -15.58 -8.53 -16.21 -7.92 -8.45 -14.30 -9.52 -7.95 -7.70 -15.01 -10.18 -16.36 -6.12 -8.45 -11.01



62 -8.47 -8.39 -4.99 -17.72 -13.36 -17.53 -10.24 -13.66 -18.39 -9.36 -10.30 -10.66 -18.54 -10.76 -16.40 -8.89 -14.57 -20.50 -7.83 -10.79 -9.77 -16.27 -10.78 -16.94 -10.75 -11.63 -16.23 -13.38 -7.35 -7.41 -15.65 -11.37 -14.08 -8.50 -10.37 -10.62



64 -8.89 -8.53 -6.21 -20.12 -17.11 -17.65 -17.09 -20.63 -16.17 -10.61 -8.07 -13.16 -28.80 -13.60 -18.15 -13.58 -15.83 -16.15 -8.85 -9.09 -11.15 -19.60 -14.81 -17.89 -13.21 -17.62 -17.22 -14.95 -7.44 -8.12 -17.87 -13.72 -12.26 -11.60 -13.79 -12.20



66 -10.48 -9.34 -8.53 -20.07 -25.67 -14.34 -26.83 -33.04 -12.73 -10.07 -7.13 -14.61 -24.57 -14.17 -23.87 -15.53 -17.69 -15.22 -10.10 -9.35 -13.63 -29.29 -22.67 -18.76 -13.46 -20.00 -16.67 -12.39 -8.23 -9.97 -21.78 -16.38 -10.97 -15.13 -16.37 -15.29



68 -11.63 -10.66 -12.59 -15.46 -26.05 -12.27 -17.21 -21.52 -10.14 -8.55 -7.39 -14.75 -17.31 -12.33 -21.05 -13.50 -18.18 -14.67 -10.75 -11.31 -17.74 -20.54 -23.51 -19.07 -12.41 -14.23 -15.10 -10.16 -9.78 -13.32 -23.51 -16.34 -10.01 -18.15 -13.97 -16.89



70 -10.28 -12.48 -20.45 -12.01 -17.92 -11.82 -14.24 -16.70 -8.49 -7.41 -8.77 -14.89 -14.64 -11.08 -15.03 -12.26 -15.00 -13.18 -9.76 -15.20 -24.88 -13.79 -16.89 -18.91 -11.72 -11.27 -13.36 -8.96 -12.14 -18.60 -19.25 -13.88 -9.40 -19.58 -10.76 -13.85



72 -8.09 -14.66 -27.81 -10.04 -14.43 -12.67 -13.69 -13.58 -7.58 -6.99 -11.21 -15.37 -13.55 -10.88 -12.27 -12.13 -11.87 -11.25 -8.04 -22.15 -31.62 -10.20 -14.05 -19.04 -11.76 -10.09 -11.81 -8.53 -15.34 -21.84 -15.73 -11.75 -9.32 -20.23 -8.74 -10.71



74 -6.74 -17.26 -17.96 -9.15 -12.71 -14.63 -14.18 -11.46 -7.24 -7.34 -14.94 -15.43 -12.98 -11.50 -11.37 -12.68 -10.04 -9.69 -6.78 -23.68 -25.76 -8.10 -12.83 -20.02 -12.40 -10.12 -10.62 -8.84 -18.60 -18.64 -13.51 -10.53 -10.10 -20.55 -7.83 -8.83



76 -6.45 -20.87 -14.75 -9.04 -12.20 -17.84 -15.09 -10.27 -7.37 -8.40 -20.31 -14.71 -12.55 -12.69 -11.77 -13.62 -9.33 -8.82 -6.28 -18.59 -22.85 -6.92 -12.37 -22.56 -13.55 -11.12 -9.87 -9.81 -18.14 -16.17 -12.19 -10.17 -11.97 -20.68 -7.73 -7.86



78 -7.05 -26.14 -13.98 -9.44 -12.70 -21.51 -16.21 -9.83 -7.92 -10.12 -23.68 -14.06 -12.29 -14.09 -13.16 -14.86 -9.52 -8.57 -6.54 -16.95 -21.57 -6.37 -12.45 -28.14 -15.16 -12.88 -9.55 -11.39 -15.53 -15.02 -11.54 -10.61 -15.14 -20.63 -8.28 -7.35



80 -8.39 -32.62 -15.18 -10.21 -13.98 -21.24 -17.54 -9.93 -8.85 -12.53 -21.53 -14.21 -12.30 -15.50 -15.37 -16.34 -10.38 -8.74 -7.54 -17.50 -21.03 -6.40 -13.02 -37.56 -17.14 -15.10 -9.51 -13.57 -13.88 -14.95 -11.31 -11.80 -19.57 -20.59 -9.37 -7.08



82 -10.47 -28.46 -18.84 -11.30 -15.95 -18.94 -19.23 -10.48 -10.14 -15.76 -20.06 -15.45 -12.49 -17.19 -18.11 -17.91 -11.74 -9.22 -9.25 -19.39 -20.64 -6.98 -13.85 -26.87 -19.24 -17.41 -9.56 -16.18 -13.34 -15.75 -11.20 -13.83 -21.81 -20.81 -10.97 -7.06



84 -13.51 -23.82 -25.94 -12.61 -18.25 -17.52 -21.42 -11.50 -11.77 -20.00 -19.71 -17.87 -12.76 -19.58 -19.33 -19.48 -13.54 -10.05 -11.76 -21.52 -19.92 -8.05 -14.88 -21.93 -20.59 -19.57 -9.60 -18.78 -13.60 -17.12 -11.07 -16.95 -18.74 -21.05 -13.26 -7.35



86 -18.16 -21.60 -23.27 -14.05 -20.33 -16.83 -23.61 -12.99 -13.73 -24.09 -19.78 -21.42 -13.23 -23.00 -17.91 -21.36 -15.87 -11.26 -15.18 -21.80 -19.03 -9.61 -15.91 -19.76 -20.09 -21.60 -9.61 -20.28 -14.46 -18.34 -10.99 -21.44 -16.19 -21.17 -16.64 -7.94



88 -27.06 -20.76 -17.57 -15.36 -22.10 -16.60 -24.24 -14.89 -16.04 -23.36 -20.05 -23.71 -13.92 -28.16 -16.37 -24.02 -18.51 -12.81 -18.86 -20.20 -18.17 -11.63 -16.74 -19.36 -18.10 -23.88 -9.77 -20.22 -15.76 -18.25 -10.99 -26.01 -15.01 -20.93 -21.39 -8.80



90 -30.95 -20.46 -14.69 -16.00 -22.68 -16.73 -23.27 -17.24 -18.83 -20.80 -20.33 -21.75 -14.72 -37.82 -15.33 -28.07 -20.90 -14.80 -19.88 -18.43 -17.43 -14.20 -17.78 -20.20 -16.36 -27.19 -10.25 -19.33 -17.22 -17.16 -11.13 -24.13 -14.80 -20.58 -26.33 -9.94










e373265
File Attachment
GPS_III_SVN74_EC_Antenna_Patterns_Directivity.zip




GPS_III_SVN74_EC_L1_Antenna_Patterns_Phase.pdf




GPS_III_SVN74_EC_L1_Antenna_Patterns_Phase.xlsx



Phase RHCP (deg)



Phi (deg)



Theta (deg) 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350



-90 -157.86 132.65 -130.84 -90.85 25.74 41.54 21.84 90.57 -22.81 179.26 151.64 -138.12 -116.84 70.07 23.64 41.24 72.08 19.04 178.56 -175.45 178.99 -81.46 48.51 22.72 49.28 76.41 -33.30 -169.65 -133.09 -149.89 -64.60 44.20 30.48 26.44 87.81 -50.39



-88 -152.08 150.83 -90.61 -80.58 61.89 73.10 61.57 111.53 24.20 -164.89 -151.63 -100.72 -109.37 86.19 61.90 71.42 94.36 52.91 -169.73 -124.94 -153.61 -59.34 80.82 62.91 74.78 103.01 38.10 -156.33 -72.63 -132.66 -53.85 80.95 62.90 58.56 106.61 51.91



-86 -140.78 -175.54 -58.49 -62.35 92.36 103.32 97.01 131.33 70.84 -152.43 -4.38 -70.69 -92.50 99.70 99.40 98.22 117.11 86.65 -157.29 -68.86 -124.82 -44.13 108.28 97.84 96.49 129.54 101.81 -142.77 -43.38 -121.02 -45.23 106.67 94.90 88.76 127.94 123.51



-84 -127.23 -41.47 -29.58 -40.76 117.34 131.44 128.63 150.08 114.98 -141.03 21.18 -44.16 -71.06 113.77 134.78 120.77 139.37 124.81 -146.95 -24.45 -91.63 -31.95 128.32 128.80 114.91 153.97 143.55 -129.77 -20.92 -110.15 -21.65 126.71 126.45 114.75 149.56 158.13



-82 -112.61 5.26 -0.57 -26.28 139.14 158.29 157.20 168.47 156.56 -130.28 43.60 -18.19 -51.03 131.71 167.59 141.44 161.75 167.60 -139.74 7.79 -51.61 -23.16 149.49 158.35 132.49 176.44 175.94 -119.20 -0.84 -98.44 10.56 146.40 158.51 137.01 170.50 -171.64



-80 -97.11 29.27 31.53 -25.22 156.08 -173.63 -173.24 -171.42 -164.44 -119.61 64.13 8.54 -29.04 149.79 -160.21 165.25 -172.82 -149.68 -134.35 34.58 3.36 -38.67 173.35 -171.95 152.51 -160.93 -154.84 -109.40 15.26 6.27 46.05 166.35 -169.28 159.92 -167.29 -145.11



-78 -82.91 48.71 63.50 -36.41 162.59 -142.16 -136.64 -145.93 -127.07 -107.50 82.91 41.36 8.28 161.99 -127.72 -159.36 -140.43 -109.14 -131.27 60.63 53.00 -78.77 -162.92 -140.52 -179.39 -136.05 -126.65 -99.15 27.09 79.18 94.06 -174.76 -135.43 -169.27 -141.53 -120.77



-76 -70.98 69.92 90.39 -49.16 143.31 -104.79 -75.51 -105.22 -89.46 -92.86 100.98 88.18 68.13 156.51 -94.63 -74.46 -80.57 -70.21 -131.06 88.52 80.92 -77.43 -141.94 -101.10 -45.59 -105.24 -98.86 -89.86 38.74 95.00 147.47 -159.15 -97.01 -86.65 -106.40 -96.08



-74 -60.01 99.19 112.21 -45.37 107.82 -60.94 -2.26 -6.52 -52.86 -71.78 119.83 125.40 116.59 105.04 -58.16 -5.00 7.40 -33.71 -131.90 117.72 100.99 -57.31 57.68 -41.84 10.00 -50.04 -69.56 -82.71 51.85 110.18 159.27 86.39 -48.81 0.53 -29.03 -67.36



-72 -50.67 145.49 129.75 -13.09 96.53 -16.62 34.83 45.78 -19.53 -23.99 141.28 143.53 138.91 83.94 -13.97 25.83 48.22 -0.28 -143.92 147.60 117.93 -24.38 73.80 5.94 33.32 30.65 -32.26 -76.79 62.09 123.06 145.40 53.65 2.70 28.64 46.08 -26.09



-70 -44.96 -163.75 144.09 36.91 97.56 24.60 58.06 71.91 12.04 56.58 172.11 153.89 142.78 89.04 32.55 49.99 76.73 28.50 96.32 177.46 132.72 17.88 87.52 34.23 53.85 73.47 16.94 -64.64 -85.82 131.97 128.58 67.28 42.80 49.75 81.73 30.49



-68 -46.54 -123.87 158.30 68.81 101.89 60.71 77.03 95.20 43.37 91.91 -114.38 161.98 128.47 99.17 68.11 73.21 102.64 53.13 90.73 -151.58 146.76 56.15 97.24 56.55 73.16 103.57 62.52 41.33 -69.79 138.18 120.84 81.61 71.96 69.41 109.15 71.13



-66 141.91 -80.67 177.64 87.25 106.34 90.41 95.15 121.12 74.43 109.64 -55.45 169.72 110.53 110.81 93.60 97.28 128.24 77.45 100.54 -117.19 171.81 91.21 101.13 78.93 91.92 132.43 98.39 93.76 -52.73 145.66 120.41 96.13 95.73 89.70 136.00 94.02



-64 139.37 -32.49 -150.04 100.49 110.11 115.79 115.42 154.46 107.05 123.08 -34.50 177.37 95.40 124.12 115.60 124.00 157.23 108.67 112.21 -78.67 -60.10 132.22 99.22 105.51 113.41 164.29 131.53 111.64 -39.14 158.01 118.71 111.49 118.73 113.94 164.67 109.44



-62 138.62 -1.92 -103.15 111.20 112.45 140.72 145.11 -164.69 144.10 136.47 -24.40 -175.55 69.71 140.89 139.59 158.85 -165.35 159.27 122.76 -40.37 -44.32 -169.45 95.66 142.41 146.75 -160.72 168.26 126.70 -28.84 -172.76 105.56 128.61 144.80 148.99 -164.99 123.56



-60 140.76 13.10 -62.19 120.65 106.19 171.74 -152.52 -126.24 -172.52 151.91 -20.21 -171.08 42.62 -174.63 174.38 -149.32 -124.79 -146.72 132.14 -12.24 -40.35 -108.28 93.36 -161.27 -159.16 -127.07 -142.37 138.00 -13.27 -28.21 87.39 151.07 179.17 -157.15 -134.83 176.12



-58 151.08 21.45 -28.62 -53.02 -28.30 -140.90 -92.79 -96.48 -126.91 172.73 -26.69 25.63 32.47 -58.43 -129.61 -100.22 -95.52 -107.13 141.58 3.13 -31.24 -66.16 -34.67 -109.96 -113.29 -99.42 -85.65 142.62 12.74 0.18 65.84 -154.01 -136.41 -109.73 -107.24 -66.67



-56 -127.91 28.96 3.54 -45.98 -29.96 -90.36 -66.57 -73.73 -88.14 -153.95 -70.68 30.55 33.81 -32.78 -84.14 -70.88 -76.99 -69.06 172.62 -4.31 -10.96 -36.66 -53.06 -78.93 -85.05 -78.18 -52.05 144.35 46.07 16.56 0.90 -49.60 -94.15 -79.99 -82.66 -53.49



-54 -55.12 74.41 32.16 -40.20 -19.52 -57.67 -49.96 -55.10 -58.31 -104.69 -111.50 41.38 40.02 -17.42 -57.68 -50.51 -62.97 -36.35 -60.87 -78.93 23.84 -17.82 -41.31 -54.46 -64.13 -60.17 -36.73 -108.80 87.03 26.33 -21.59 -19.91 -59.64 -56.73 -59.83 -43.34



-52 -35.78 178.94 59.19 -37.72 -7.24 -33.47 -36.12 -39.19 -36.38 -62.22 -122.15 75.28 48.22 -4.49 -36.64 -32.28 -49.22 -17.17 -48.24 -110.56 73.33 -14.37 -25.22 -26.89 -47.09 -43.09 -27.62 -39.26 149.21 17.53 -21.87 -3.75 -28.90 -35.61 -38.76 -30.94



-50 -17.15 -167.35 134.32 -48.44 5.67 -8.28 -23.43 -25.97 -20.37 -34.00 -121.64 -150.47 64.38 8.98 -13.27 -14.40 -34.24 -7.58 -37.23 -130.45 153.39 -43.59 -6.07 5.34 -34.07 -27.72 -18.44 -19.67 -143.89 -120.83 -37.66 9.06 -0.59 -16.99 -21.73 -15.82



-48 2.98 -145.75 -130.17 -77.01 20.16 22.18 -11.31 -16.69 -7.99 -10.17 -112.91 -127.22 -121.35 24.70 16.40 0.02 -21.40 -0.71 -15.00 -149.13 -135.35 -91.31 15.37 33.78 -24.42 -17.65 -8.59 3.09 -118.95 -119.58 -97.46 23.41 25.32 -3.78 -11.33 -2.23



-46 25.29 -116.31 -107.15 -81.86 38.84 52.07 -1.26 -12.94 2.81 17.24 -97.67 -109.16 -107.78 43.12 46.71 4.34 -15.52 10.87 25.85 -143.94 -103.01 -97.47 39.12 55.06 -14.44 -15.57 0.33 32.05 -111.56 -103.09 -99.15 42.30 49.15 0.88 -9.58 6.50



-44 55.93 -96.45 -87.30 -72.29 66.82 75.25 5.36 -11.57 14.90 55.27 -78.31 -89.41 -92.96 66.35 71.85 0.21 -12.90 31.21 64.12 -119.23 -80.68 -86.01 68.93 72.66 -3.82 -14.50 9.57 68.48 -101.48 -80.98 -81.02 66.05 71.27 0.88 -14.01 14.89



-42 96.19 -84.64 -65.29 -58.07 103.29 94.54 12.19 -7.03 33.18 97.99 -58.77 -67.80 -73.08 95.76 95.08 0.31 -6.65 49.07 93.25 -92.68 -60.10 -66.65 104.26 90.96 4.44 -8.17 26.66 103.38 -85.72 -58.48 -57.66 94.37 92.43 3.78 -13.45 35.26



-40 128.12 -77.59 -42.69 -39.31 134.28 114.06 20.99 1.91 63.04 129.09 -45.15 -45.81 -47.56 123.20 119.83 7.59 3.55 61.01 122.55 -72.23 -39.68 -44.00 133.44 112.43 9.71 1.32 56.06 129.08 -64.82 -38.48 -34.36 124.70 114.00 11.37 -2.82 71.94



-38 150.64 -91.18 -22.48 -17.60 157.42 136.10 31.57 14.39 98.41 151.11 -56.64 -25.35 -21.99 143.81 144.62 17.28 14.82 83.40 149.72 -58.66 -21.16 -22.34 155.77 136.24 15.12 11.87 88.88 150.77 -35.33 -21.94 -15.16 151.31 137.65 21.71 12.34 99.72



-36 171.03 -143.96 -6.16 -0.30 178.48 160.45 45.17 29.52 126.75 169.90 -129.38 -7.93 -2.98 164.84 166.91 27.43 26.35 135.39 170.98 -63.24 -6.89 -3.98 177.70 160.59 24.25 23.62 117.57 172.76 53.37 -8.54 -0.98 173.16 162.08 33.57 27.57 121.55



-34 -168.86 -151.99 5.50 7.09 -159.31 -174.11 63.41 45.99 150.95 -171.51 -137.72 5.67 7.26 -165.62 -169.01 36.35 38.11 168.47 -169.61 -89.02 2.36 9.27 -156.06 -173.95 36.19 36.53 145.51 -164.31 -133.27 2.60 8.48 -164.37 -174.39 45.39 41.58 151.64



-32 -149.00 -138.96 10.63 1.39 -136.80 -148.47 90.39 62.23 178.75 -151.83 -129.02 13.99 6.56 -133.69 -138.69 30.92 47.90 -166.21 -147.24 -97.31 6.27 11.38 -127.56 -146.15 41.83 48.63 -178.37 -141.64 -109.62 10.98 10.63 -138.18 -150.09 54.46 53.48 -168.88



-30 -128.41 -117.06 4.39 -21.75 -115.54 -124.79 157.48 75.92 -147.40 -131.72 -115.65 10.76 -10.59 -110.50 -110.76 -48.35 49.98 -127.85 -123.49 -91.60 3.01 -7.86 -104.40 -118.51 -11.00 53.11 -137.75 -120.85 -94.32 12.16 -4.15 -113.01 -124.93 48.27 59.06 -133.17



-28 -106.70 -92.46 -11.74 -38.45 -94.73 -102.95 -106.64 70.27 -113.48 -111.62 -97.63 -5.60 -25.86 -91.12 -89.79 -61.54 30.95 -89.82 -101.10 -77.62 -3.22 -26.28 -86.43 -93.43 -38.13 24.04 -103.71 -100.50 -77.30 2.69 -24.01 -90.95 -100.35 -43.25 29.32 -103.11



-26 -83.29 -65.92 -11.67 -28.36 -71.88 -79.10 -53.37 6.08 -80.87 -89.42 -70.81 -0.71 -14.36 -65.23 -66.72 -38.52 12.89 -54.53 -76.04 -52.76 1.82 -21.48 -66.44 -66.60 -16.44 3.75 -69.25 -75.95 -52.13 0.85 -15.74 -66.70 -73.44 -26.58 -0.26 -72.95



-24 -51.38 -29.45 9.43 -0.47 -39.77 -43.27 2.83 24.03 -34.33 -55.17 -24.15 21.97 12.61 -23.63 -27.31 6.74 28.18 -9.74 -38.22 -11.78 19.34 2.05 -31.17 -23.06 17.81 23.45 -20.17 -38.90 -14.57 16.85 10.17 -29.79 -32.91 13.23 21.08 -30.85



-22 2.70 17.78 36.69 32.91 11.34 14.60 42.50 49.28 28.49 13.54 30.19 44.58 39.83 23.25 23.73 43.23 49.08 32.77 17.36 32.54 42.21 34.88 23.71 33.25 47.42 47.61 32.56 15.55 26.65 40.01 38.83 21.67 23.84 45.53 47.03 23.58



-20 49.25 53.31 60.22 59.72 53.35 54.82 63.80 66.55 61.51 58.43 60.29 62.67 60.84 55.36 57.09 65.30 66.83 60.34 55.77 59.97 62.55 60.44 58.34 62.55 65.98 65.50 61.95 55.33 56.08 60.47 61.05 56.87 58.54 65.46 65.71 57.38



-18 72.50 73.92 76.97 77.18 74.79 74.44 77.06 78.42 77.47 76.68 76.46 76.47 75.99 74.72 76.11 79.79 80.17 76.90 74.49 75.53 77.10 76.63 75.98 77.34 77.94 77.83 77.49 75.44 74.51 75.68 76.34 75.46 76.11 78.57 78.68 75.44



-16 85.22 85.89 87.51 87.90 86.79 85.91 86.19 86.73 86.79 86.55 86.31 86.36 86.51 86.46 87.32 88.90 88.78 86.73 85.00 85.30 86.65 86.95 86.76 86.80 86.39 86.27 86.63 86.38 85.98 86.28 86.70 86.58 86.83 87.75 87.74 86.37



-14 92.32 92.61 93.52 94.05 93.66 92.76 92.11 92.05 92.24 92.23 92.25 92.65 93.08 93.23 93.56 94.03 93.64 92.35 91.30 91.44 92.42 93.13 93.32 92.97 92.17 91.77 92.04 92.40 92.64 92.96 93.31 93.43 93.58 93.82 93.60 92.87



-12 95.08 95.22 95.81 96.37 96.32 95.60 94.73 94.34 94.42 94.54 94.78 95.30 95.76 95.90 95.93 95.87 95.38 94.58 94.00 94.06 94.72 95.53 96.02 95.83 95.09 94.52 94.52 94.93 95.41 95.88 96.29 96.54 96.64 96.51 96.05 95.44



-10 93.23 93.43 93.95 94.42 94.45 93.91 93.18 92.73 92.69 92.84 93.13 93.57 93.92 94.03 93.96 93.71 93.23 92.64 92.25 92.29 92.79 93.60 94.29 94.45 94.07 93.60 93.44 93.65 94.06 94.49 94.87 95.08 95.05 94.68 94.06 93.47



-8 85.90 86.22 86.70 87.04 87.02 86.62 86.07 85.66 85.50 85.53 85.68 85.90 86.09 86.17 86.11 85.87 85.47 85.01 84.73 84.79 85.25 85.99 86.73 87.14 87.15 86.96 86.84 86.90 87.11 87.36 87.53 87.55 87.33 86.88 86.33 85.94



-6 72.49 72.83 73.19 73.38 73.31 73.00 72.58 72.17 71.85 71.64 71.53 71.49 71.51 71.54 71.53 71.45 71.27 71.07 70.97 71.07 71.40 71.89 72.39 72.75 72.92 72.95 72.96 73.01 73.09 73.15 73.13 73.01 72.78 72.53 72.33 72.31



-4 55.75 55.99 56.18 56.26 56.22 56.05 55.79 55.49 55.18 54.90 54.67 54.51 54.43 54.40 54.41 54.44 54.47 54.50 54.55 54.64 54.77 54.94 55.09 55.21 55.29 55.32 55.34 55.36 55.37 55.36 55.33 55.29 55.26 55.27 55.36 55.53



-2 43.03 43.10 43.16 43.19 43.18 43.14 43.07 42.97 42.86 42.75 42.65 42.57 42.51 42.47 42.46 42.46 42.48 42.51 42.54 42.57 42.60 42.62 42.64 42.65 42.66 42.66 42.65 42.65 42.64 42.65 42.66 42.68 42.72 42.78 42.85 42.94



0 38.56 38.56 38.56 38.56 38.56 38.56 38.56 38.56 38.56 38.56 38.56 38.56 38.56 38.56 38.56 38.56 38.56 38.56 38.56 38.56 38.56 38.56 38.56 38.56 38.56 38.56 38.56 38.56 38.56 38.56 38.56 38.56 38.56 38.56 38.56 38.56



2 42.54 42.57 42.60 42.62 42.64 42.65 42.66 42.66 42.65 42.65 42.64 42.65 42.66 42.68 42.72 42.78 42.85 42.94 43.03 43.10 43.16 43.19 43.18 43.14 43.07 42.97 42.86 42.75 42.65 42.57 42.51 42.47 42.46 42.46 42.48 42.51



4 54.55 54.64 54.77 54.94 55.09 55.21 55.29 55.32 55.34 55.36 55.37 55.36 55.33 55.29 55.26 55.27 55.36 55.53 55.75 55.99 56.18 56.26 56.22 56.05 55.79 55.49 55.18 54.90 54.67 54.51 54.43 54.40 54.41 54.44 54.47 54.50



6 70.97 71.07 71.40 71.89 72.39 72.75 72.92 72.95 72.96 73.01 73.09 73.15 73.13 73.01 72.78 72.53 72.33 72.31 72.49 72.83 73.19 73.38 73.31 73.00 72.58 72.17 71.85 71.64 71.53 71.49 71.51 71.54 71.53 71.45 71.27 71.07



8 84.73 84.79 85.25 85.99 86.73 87.14 87.15 86.96 86.84 86.90 87.11 87.36 87.53 87.55 87.33 86.88 86.33 85.94 85.90 86.22 86.70 87.04 87.02 86.62 86.07 85.66 85.50 85.53 85.68 85.90 86.09 86.17 86.11 85.87 85.47 85.01



10 92.25 92.29 92.79 93.60 94.29 94.45 94.07 93.60 93.44 93.65 94.06 94.49 94.87 95.08 95.05 94.68 94.06 93.47 93.23 93.43 93.95 94.42 94.45 93.91 93.18 92.73 92.69 92.84 93.13 93.57 93.92 94.03 93.96 93.71 93.23 92.64



12 94.00 94.06 94.72 95.53 96.02 95.83 95.09 94.52 94.52 94.93 95.41 95.88 96.29 96.54 96.64 96.51 96.05 95.44 95.08 95.22 95.81 96.37 96.32 95.60 94.73 94.34 94.42 94.54 94.78 95.30 95.76 95.90 95.93 95.87 95.38 94.58



14 91.30 91.44 92.42 93.13 93.32 92.97 92.17 91.77 92.04 92.40 92.64 92.96 93.31 93.43 93.58 93.82 93.60 92.87 92.32 92.61 93.52 94.05 93.66 92.76 92.11 92.05 92.24 92.23 92.25 92.65 93.08 93.23 93.56 94.03 93.64 92.35



16 85.00 85.30 86.65 86.95 86.76 86.80 86.39 86.27 86.63 86.38 85.98 86.28 86.70 86.58 86.83 87.75 87.74 86.37 85.22 85.89 87.51 87.90 86.79 85.91 86.19 86.73 86.79 86.55 86.31 86.36 86.51 86.46 87.32 88.90 88.78 86.73



18 74.49 75.53 77.10 76.63 75.98 77.34 77.94 77.83 77.49 75.44 74.51 75.68 76.34 75.46 76.11 78.57 78.68 75.44 72.50 73.92 76.97 77.18 74.79 74.44 77.06 78.42 77.47 76.68 76.46 76.47 75.99 74.72 76.11 79.79 80.17 76.90



20 55.77 59.97 62.55 60.44 58.34 62.55 65.98 65.50 61.95 55.33 56.08 60.47 61.05 56.87 58.54 65.46 65.71 57.38 49.25 53.31 60.22 59.72 53.35 54.82 63.80 66.55 61.51 58.43 60.29 62.67 60.84 55.36 57.09 65.30 66.83 60.34



22 17.36 32.54 42.21 34.88 23.71 33.25 47.42 47.61 32.56 15.55 26.65 40.01 38.83 21.67 23.84 45.53 47.03 23.58 2.70 17.78 36.69 32.91 11.34 14.60 42.50 49.28 28.49 13.54 30.19 44.58 39.83 23.25 23.73 43.23 49.08 32.77



24 -38.22 -11.78 19.34 2.05 -31.17 -23.06 17.81 23.45 -20.17 -38.90 -14.57 16.85 10.17 -29.79 -32.91 13.23 21.08 -30.85 -51.38 -29.45 9.43 -0.47 -39.77 -43.27 2.83 24.03 -34.33 -55.17 -24.15 21.97 12.61 -23.63 -27.31 6.74 28.18 -9.74



26 -76.04 -52.76 1.82 -21.48 -66.44 -66.60 -16.44 3.75 -69.25 -75.95 -52.13 0.85 -15.74 -66.70 -73.44 -26.58 -0.26 -72.95 -83.29 -65.92 -11.67 -28.36 -71.88 -79.10 -53.37 6.08 -80.87 -89.42 -70.81 -0.71 -14.36 -65.23 -66.72 -38.52 12.89 -54.53



28 -101.10 -77.62 -3.22 -26.28 -86.43 -93.43 -38.13 24.04 -103.71 -100.50 -77.30 2.69 -24.01 -90.95 -100.35 -43.25 29.32 -103.11 -106.70 -92.46 -11.74 -38.45 -94.73 -102.95 -106.64 70.27 -113.48 -111.62 -97.63 -5.60 -25.86 -91.12 -89.79 -61.54 30.95 -89.82



30 -123.49 -91.60 3.01 -7.86 -104.40 -118.51 -11.00 53.11 -137.75 -120.85 -94.32 12.16 -4.15 -113.01 -124.93 48.27 59.06 -133.17 -128.41 -117.06 4.39 -21.75 -115.54 -124.79 157.48 75.92 -147.40 -131.72 -115.65 10.76 -10.59 -110.50 -110.76 -48.35 49.98 -127.85



32 -147.24 -97.31 6.27 11.38 -127.56 -146.15 41.83 48.63 -178.37 -141.64 -109.62 10.98 10.63 -138.18 -150.09 54.46 53.48 -168.88 -149.00 -138.96 10.63 1.39 -136.80 -148.47 90.39 62.23 178.75 -151.83 -129.02 13.99 6.56 -133.69 -138.69 30.92 47.90 -166.21



34 -169.61 -89.02 2.36 9.27 -156.06 -173.95 36.19 36.53 145.51 -164.31 -133.27 2.60 8.48 -164.37 -174.39 45.39 41.58 151.64 -168.86 -151.99 5.50 7.09 -159.31 -174.11 63.41 45.99 150.95 -171.51 -137.72 5.67 7.26 -165.62 -169.01 36.35 38.11 168.47



36 170.98 -63.24 -6.89 -3.98 177.70 160.59 24.25 23.62 117.57 172.76 53.37 -8.54 -0.98 173.16 162.08 33.57 27.57 121.55 171.03 -143.96 -6.16 -0.30 178.48 160.45 45.17 29.52 126.75 169.90 -129.38 -7.93 -2.98 164.84 166.91 27.43 26.35 135.39



38 149.72 -58.66 -21.16 -22.34 155.77 136.24 15.12 11.87 88.88 150.77 -35.33 -21.94 -15.16 151.31 137.65 21.71 12.34 99.72 150.64 -91.18 -22.48 -17.60 157.42 136.10 31.57 14.39 98.41 151.11 -56.64 -25.35 -21.99 143.81 144.62 17.28 14.82 83.40



40 122.55 -72.23 -39.68 -44.00 133.44 112.43 9.71 1.32 56.06 129.08 -64.82 -38.48 -34.36 124.70 114.00 11.37 -2.82 71.94 128.12 -77.59 -42.69 -39.31 134.28 114.06 20.99 1.91 63.04 129.09 -45.15 -45.81 -47.56 123.20 119.83 7.59 3.55 61.01



42 93.25 -92.68 -60.10 -66.65 104.26 90.96 4.44 -8.17 26.66 103.38 -85.72 -58.48 -57.66 94.37 92.43 3.78 -13.45 35.26 96.19 -84.64 -65.29 -58.07 103.29 94.54 12.19 -7.03 33.18 97.99 -58.77 -67.80 -73.08 95.76 95.08 0.31 -6.65 49.07



44 64.12 -119.23 -80.68 -86.01 68.93 72.66 -3.82 -14.50 9.57 68.48 -101.48 -80.98 -81.02 66.05 71.27 0.88 -14.01 14.89 55.93 -96.45 -87.30 -72.29 66.82 75.25 5.36 -11.57 14.90 55.27 -78.31 -89.41 -92.96 66.35 71.85 0.21 -12.90 31.21



46 25.85 -143.94 -103.01 -97.47 39.12 55.06 -14.44 -15.57 0.33 32.05 -111.56 -103.09 -99.15 42.30 49.15 0.88 -9.58 6.50 25.29 -116.31 -107.15 -81.86 38.84 52.07 -1.26 -12.94 2.81 17.24 -97.67 -109.16 -107.78 43.12 46.71 4.34 -15.52 10.87



48 -15.00 -149.13 -135.35 -91.31 15.37 33.78 -24.42 -17.65 -8.59 3.09 -118.95 -119.58 -97.46 23.41 25.32 -3.78 -11.33 -2.23 2.98 -145.75 -130.17 -77.01 20.16 22.18 -11.31 -16.69 -7.99 -10.17 -112.91 -127.22 -121.35 24.70 16.40 0.02 -21.40 -0.71



50 -37.23 -130.45 153.39 -43.59 -6.07 5.34 -34.07 -27.72 -18.44 -19.67 -143.89 -120.83 -37.66 9.06 -0.59 -16.99 -21.73 -15.82 -17.15 -167.35 134.32 -48.44 5.67 -8.28 -23.43 -25.97 -20.37 -34.00 -121.64 -150.47 64.38 8.98 -13.27 -14.40 -34.24 -7.58



52 -48.24 -110.56 73.33 -14.37 -25.22 -26.89 -47.09 -43.09 -27.62 -39.26 149.21 17.53 -21.87 -3.75 -28.90 -35.61 -38.76 -30.94 -35.78 178.94 59.19 -37.72 -7.24 -33.47 -36.12 -39.19 -36.38 -62.22 -122.15 75.28 48.22 -4.49 -36.64 -32.28 -49.22 -17.17



54 -60.87 -78.93 23.84 -17.82 -41.31 -54.46 -64.13 -60.17 -36.73 -108.80 87.03 26.33 -21.59 -19.91 -59.64 -56.73 -59.83 -43.34 -55.12 74.41 32.16 -40.20 -19.52 -57.67 -49.96 -55.10 -58.31 -104.69 -111.50 41.38 40.02 -17.42 -57.68 -50.51 -62.97 -36.35



56 172.62 -4.31 -10.96 -36.66 -53.06 -78.93 -85.05 -78.18 -52.05 144.35 46.07 16.56 0.90 -49.60 -94.15 -79.99 -82.66 -53.49 -127.91 28.96 3.54 -45.98 -29.96 -90.36 -66.57 -73.73 -88.14 -153.95 -70.68 30.55 33.81 -32.78 -84.14 -70.88 -76.99 -69.06



58 141.58 3.13 -31.24 -66.16 -34.67 -109.96 -113.29 -99.42 -85.65 142.62 12.74 0.18 65.84 -154.01 -136.41 -109.73 -107.24 -66.67 151.08 21.45 -28.62 -53.02 -28.30 -140.90 -92.79 -96.48 -126.91 172.73 -26.69 25.63 32.47 -58.43 -129.61 -100.22 -95.52 -107.13



60 132.14 -12.24 -40.35 -108.28 93.36 -161.27 -159.16 -127.07 -142.37 138.00 -13.27 -28.21 87.39 151.07 179.17 -157.15 -134.83 176.12 140.76 13.10 -62.19 120.65 106.19 171.74 -152.52 -126.24 -172.52 151.91 -20.21 -171.08 42.62 -174.63 174.38 -149.32 -124.79 -146.72



62 122.76 -40.37 -44.32 -169.45 95.66 142.41 146.75 -160.72 168.26 126.70 -28.84 -172.76 105.56 128.61 144.80 148.99 -164.99 123.56 138.62 -1.92 -103.15 111.20 112.45 140.72 145.11 -164.69 144.10 136.47 -24.40 -175.55 69.71 140.89 139.59 158.85 -165.35 159.27



64 112.21 -78.67 -60.10 132.22 99.22 105.51 113.41 164.29 131.53 111.64 -39.14 158.01 118.71 111.49 118.73 113.94 164.67 109.44 139.37 -32.49 -150.04 100.49 110.11 115.79 115.42 154.46 107.05 123.08 -34.50 177.37 95.40 124.12 115.60 124.00 157.23 108.67



66 100.54 -117.19 171.81 91.21 101.13 78.93 91.92 132.43 98.39 93.76 -52.73 145.66 120.41 96.13 95.73 89.70 136.00 94.02 141.91 -80.67 177.64 87.25 106.34 90.41 95.15 121.12 74.43 109.64 -55.45 169.72 110.53 110.81 93.60 97.28 128.24 77.45



68 90.73 -151.58 146.76 56.15 97.24 56.55 73.16 103.57 62.52 41.33 -69.79 138.18 120.84 81.61 71.96 69.41 109.15 71.13 -46.54 -123.87 158.30 68.81 101.89 60.71 77.03 95.20 43.37 91.91 -114.38 161.98 128.47 99.17 68.11 73.21 102.64 53.13



70 96.32 177.46 132.72 17.88 87.52 34.23 53.85 73.47 16.94 -64.64 -85.82 131.97 128.58 67.28 42.80 49.75 81.73 30.49 -44.96 -163.75 144.09 36.91 97.56 24.60 58.06 71.91 12.04 56.58 172.11 153.89 142.78 89.04 32.55 49.99 76.73 28.50



72 -143.92 147.60 117.93 -24.38 73.80 5.94 33.32 30.65 -32.26 -76.79 62.09 123.06 145.40 53.65 2.70 28.64 46.08 -26.09 -50.67 145.49 129.75 -13.09 96.53 -16.62 34.83 45.78 -19.53 -23.99 141.28 143.53 138.91 83.94 -13.97 25.83 48.22 -0.28



74 -131.90 117.72 100.99 -57.31 57.68 -41.84 10.00 -50.04 -69.56 -82.71 51.85 110.18 159.27 86.39 -48.81 0.53 -29.03 -67.36 -60.01 99.19 112.21 -45.37 107.82 -60.94 -2.26 -6.52 -52.86 -71.78 119.83 125.40 116.59 105.04 -58.16 -5.00 7.40 -33.71



76 -131.06 88.52 80.92 -77.43 -141.94 -101.10 -45.59 -105.24 -98.86 -89.86 38.74 95.00 147.47 -159.15 -97.01 -86.65 -106.40 -96.08 -70.98 69.92 90.39 -49.16 143.31 -104.79 -75.51 -105.22 -89.46 -92.86 100.98 88.18 68.13 156.51 -94.63 -74.46 -80.57 -70.21



78 -131.27 60.63 53.00 -78.77 -162.92 -140.52 -179.39 -136.05 -126.65 -99.15 27.09 79.18 94.06 -174.76 -135.43 -169.27 -141.53 -120.77 -82.91 48.71 63.50 -36.41 162.59 -142.16 -136.64 -145.93 -127.07 -107.50 82.91 41.36 8.28 161.99 -127.72 -159.36 -140.43 -109.14



80 -134.35 34.58 3.36 -38.67 173.35 -171.95 152.51 -160.93 -154.84 -109.40 15.26 6.27 46.05 166.35 -169.28 159.92 -167.29 -145.11 -97.11 29.27 31.53 -25.22 156.08 -173.63 -173.24 -171.42 -164.44 -119.61 64.13 8.54 -29.04 149.79 -160.21 165.25 -172.82 -149.68



82 -139.74 7.79 -51.61 -23.16 149.49 158.35 132.49 176.44 175.94 -119.20 -0.84 -98.44 10.56 146.40 158.51 137.01 170.50 -171.64 -112.61 5.26 -0.57 -26.28 139.14 158.29 157.20 168.47 156.56 -130.28 43.60 -18.19 -51.03 131.71 167.59 141.44 161.75 167.60



84 -146.95 -24.45 -91.63 -31.95 128.32 128.80 114.91 153.97 143.55 -129.77 -20.92 -110.15 -21.65 126.71 126.45 114.75 149.56 158.13 -127.23 -41.47 -29.58 -40.76 117.34 131.44 128.63 150.08 114.98 -141.03 21.18 -44.16 -71.06 113.77 134.78 120.77 139.37 124.81



86 -157.29 -68.86 -124.82 -44.13 108.28 97.84 96.49 129.54 101.81 -142.77 -43.38 -121.02 -45.23 106.67 94.90 88.76 127.94 123.51 -140.78 -175.54 -58.49 -62.35 92.36 103.32 97.01 131.33 70.84 -152.43 -4.38 -70.69 -92.50 99.70 99.40 98.22 117.11 86.65



88 -169.73 -124.94 -153.61 -59.34 80.82 62.91 74.78 103.01 38.10 -156.33 -72.63 -132.66 -53.85 80.95 62.90 58.56 106.61 51.91 -152.08 150.83 -90.61 -80.58 61.89 73.10 61.57 111.53 24.20 -164.89 -151.63 -100.72 -109.37 86.19 61.90 71.42 94.36 52.91



90 178.56 -175.45 178.99 -81.46 48.51 22.72 49.28 76.41 -33.30 -169.65 -133.09 -149.89 -64.60 44.20 30.48 26.44 87.81 -50.39 -157.86 132.65 -130.84 -90.85 25.74 41.54 21.84 90.57 -22.81 179.26 151.64 -138.12 -116.84 70.07 23.64 41.24 72.08 19.04
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Phase RHCP (deg)



Phi (deg)



Theta (deg) 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350



-90 172.52 171.60 78.39 140.65 -162.45 20.18 93.93 19.74 -84.41 -116.93 -136.06 20.24 147.57 129.25 102.80 58.11 67.39 -122.14 132.95 -143.39 39.69 144.39 81.10 75.72 63.35 -13.68 -72.35 -144.92 143.18 37.69 134.12 100.81 96.82 58.45 27.34 -136.37



-88 174.01 -166.28 114.19 172.13 -30.46 49.71 117.81 24.33 -61.76 -100.50 -124.60 40.66 168.25 136.75 116.99 70.91 53.45 -86.39 111.56 -124.21 59.55 173.10 90.26 68.27 75.00 -12.44 -34.41 90.74 174.62 67.80 165.72 87.68 109.83 65.70 30.08 -93.44



-86 157.69 -138.62 164.04 -157.35 3.58 77.08 141.26 32.61 -42.35 96.77 -113.29 60.32 -170.61 136.14 128.78 82.02 32.24 -52.84 97.62 -104.90 85.42 -151.55 92.91 74.30 68.87 -15.92 -15.56 91.40 -98.39 108.62 -157.64 80.43 122.43 67.55 26.17 -47.60



-84 108.07 -98.67 -140.77 -127.63 24.20 98.11 -178.26 41.12 -24.60 105.86 -101.38 -166.94 -147.87 116.83 137.30 86.75 19.20 -22.41 93.40 -83.34 -127.69 -106.42 83.04 85.70 19.48 -15.27 -2.10 103.13 -57.03 -162.80 -116.81 80.82 132.85 65.91 18.12 -11.35



-82 92.37 -46.52 -97.25 -98.13 40.22 110.39 -45.40 48.46 -7.18 113.99 -87.68 -94.21 -122.21 82.35 139.22 71.46 17.88 3.43 95.14 -52.90 -90.01 -64.56 61.81 97.85 -0.52 -7.55 11.14 112.59 -28.39 -98.03 -76.14 84.08 136.84 61.51 13.14 13.56



-80 95.76 -7.70 -70.56 -69.44 55.16 110.97 -18.11 54.15 9.53 122.36 -71.69 -77.29 -93.58 70.36 127.98 29.04 21.48 23.92 100.42 4.18 -72.72 -34.95 51.93 108.10 1.37 3.92 24.46 119.85 -0.41 -67.99 -41.80 87.55 129.99 50.60 13.27 31.62



-78 103.51 20.70 -52.49 -42.66 69.90 99.06 -1.75 57.17 25.33 130.05 -53.58 -60.77 -61.82 71.78 106.34 13.50 25.95 39.77 107.33 59.22 -57.41 -14.59 54.57 115.07 7.07 16.28 37.94 125.75 27.19 -45.36 -15.20 89.73 115.81 32.83 16.98 45.58



-76 113.71 45.09 -38.56 -17.93 84.20 89.29 11.95 57.69 40.53 137.60 -34.68 -44.42 -25.02 77.37 94.38 16.01 30.61 52.69 115.42 87.82 -42.82 0.93 62.89 118.94 12.59 28.42 52.38 132.08 53.75 -25.34 5.28 90.53 106.44 20.44 23.42 56.95



-74 127.24 67.38 -28.51 4.89 97.91 91.67 23.30 58.51 55.79 146.91 -16.92 -28.94 16.32 84.84 93.55 23.05 36.05 64.91 124.77 107.38 -28.82 15.09 73.41 121.68 17.85 40.44 68.42 140.90 79.05 -7.84 21.34 90.96 105.15 17.78 32.41 67.41



-72 144.88 89.08 -21.19 26.86 111.04 102.07 33.80 62.03 71.40 159.00 -19.06 -13.95 59.61 93.62 97.99 31.74 42.59 77.33 135.32 124.13 -14.16 29.95 84.31 125.55 24.67 52.29 85.82 153.03 103.86 7.21 34.56 92.20 109.35 21.46 43.57 78.37



-70 167.30 112.52 -15.69 48.96 123.99 116.44 44.48 67.97 86.71 174.09 -162.36 1.36 101.64 102.80 105.13 41.49 49.84 89.52 148.56 141.27 3.44 46.78 94.70 131.81 33.35 63.33 103.61 168.43 128.95 19.72 44.78 94.98 117.14 28.66 55.99 90.25



-68 -165.85 139.14 -12.58 72.47 136.35 132.39 55.06 75.43 100.96 -167.51 -147.39 17.82 141.44 110.92 113.82 51.85 57.53 102.10 170.29 162.07 29.25 73.41 103.83 140.50 42.85 73.63 120.75 -172.73 154.59 29.76 50.82 99.04 127.51 38.16 69.16 102.76



-66 -137.14 167.72 -17.09 100.95 145.63 148.60 65.15 84.40 113.47 -141.73 -130.07 37.63 176.83 116.24 123.04 63.55 66.55 120.19 -139.66 -170.29 76.61 179.31 110.31 150.70 52.57 84.74 137.06 -148.73 -179.12 39.47 52.72 103.08 139.51 49.79 83.82 114.85



-64 -108.55 -160.76 -58.02 142.67 146.05 167.41 73.97 96.92 120.87 -94.58 -111.48 70.00 -154.82 115.84 131.95 80.94 80.35 -174.10 -75.34 -134.38 132.98 -130.52 111.40 162.76 61.29 102.16 155.52 -115.56 -151.45 57.16 40.20 104.42 153.34 63.97 104.61 124.38



-62 -77.77 -121.23 -108.88 -161.25 110.51 -166.11 77.05 144.92 -13.72 -35.81 -93.04 158.06 -133.58 102.85 139.43 -142.89 145.04 -83.19 -44.59 -97.00 168.60 -114.30 101.12 -177.41 60.27 -140.38 -152.84 -70.61 -121.14 -152.99 -102.88 95.45 174.27 90.55 -137.07 122.08



-60 -38.54 -68.88 -118.57 -119.21 62.77 -127.34 -28.11 -83.84 -14.80 -0.55 -73.85 -147.82 -117.13 75.94 141.99 -99.89 -106.50 -56.21 -23.68 -66.77 -165.47 -104.32 77.60 -123.76 -75.25 -85.64 -35.32 -27.53 -86.59 -132.05 -99.25 70.00 -130.62 -123.13 -80.39 46.55



-58 3.29 -25.78 -117.44 -91.83 60.04 -86.54 -57.08 -64.70 -2.81 21.06 -52.15 -126.53 -103.80 61.34 123.71 -85.44 -86.06 -32.75 -3.08 -43.34 -141.14 -96.87 66.30 -62.49 -76.93 -67.43 -11.41 1.87 -48.12 -120.19 -91.67 58.08 -63.26 -95.49 -65.20 15.54



-56 32.76 -1.64 -112.72 -71.65 69.59 -62.02 -49.78 -49.45 9.51 37.35 -26.12 -112.43 -93.83 63.20 60.61 -71.89 -67.20 -6.94 18.88 -23.75 -115.55 -90.99 71.51 -44.68 -70.29 -51.17 3.81 22.78 -13.06 -108.24 -84.94 66.07 -41.28 -77.15 -54.07 14.92



-54 51.26 14.46 -106.76 -56.29 84.78 -55.58 -38.11 -34.13 21.32 51.45 8.47 -101.79 -87.80 73.64 36.89 -56.40 -45.97 16.39 40.15 -5.90 -90.63 -86.73 85.69 -38.37 -61.39 -34.99 16.94 39.98 14.40 -97.07 -82.89 84.05 -30.07 -57.83 -43.28 17.30



-52 63.99 29.44 -100.74 -45.90 106.38 -73.87 -23.99 -17.70 32.67 64.76 51.83 -95.08 -87.09 91.95 16.01 -37.80 -24.50 32.28 58.41 12.70 -69.95 -84.03 108.07 -34.22 -49.10 -18.15 29.50 56.11 37.85 -89.24 -91.50 110.87 -19.61 -35.51 -30.75 19.80



-50 74.20 52.81 -96.72 -43.57 138.02 -97.42 -8.03 0.92 43.01 78.45 91.42 -98.61 -95.02 127.10 -50.03 -15.79 -5.44 40.64 73.59 46.22 -55.99 -82.19 141.95 -32.10 -30.54 0.34 41.13 73.34 61.75 -89.80 -109.73 148.92 -9.93 -11.59 -14.04 22.08



-48 82.28 120.64 -98.94 -60.50 178.80 -99.22 8.99 23.15 51.14 94.04 122.96 -131.06 -111.53 -170.50 -75.46 8.97 11.23 41.68 86.15 179.35 -56.35 -81.12 -172.49 -36.86 -1.35 20.16 48.69 93.17 91.44 -107.59 -119.66 -168.84 -11.07 10.15 8.12 23.68



-46 69.94 -179.52 -112.41 -106.33 -143.17 -88.09 25.71 50.22 55.28 121.06 151.73 -166.71 -126.79 -124.83 -75.36 35.67 28.45 33.69 95.90 -148.80 -154.30 -82.36 -130.54 -51.89 35.82 38.91 42.13 122.26 140.02 -133.21 -116.16 -132.93 -41.65 27.78 33.25 21.20



-44 -41.24 -152.75 -128.08 -128.48 -113.87 -71.96 39.51 80.31 48.60 -116.19 -176.93 -172.31 -133.51 -98.34 -69.43 63.80 51.43 14.66 37.70 -127.91 -170.49 -85.08 -99.78 -61.89 66.22 54.47 4.13 -100.01 -150.70 -142.47 -102.39 -103.63 -59.43 41.47 57.21 -8.76



-42 -38.21 -123.20 -129.51 -128.37 -89.47 -55.94 45.73 106.60 5.62 -78.47 -139.94 -164.55 -130.62 -76.52 -60.79 90.61 79.07 -4.72 -47.01 -101.55 -154.56 -82.47 -74.97 -57.68 85.80 65.99 -16.32 -57.00 -107.01 -142.64 -83.35 -78.43 -55.07 51.04 78.84 -41.23



-40 -31.48 -92.25 -116.24 -112.85 -68.14 -43.25 31.81 124.82 -26.36 -62.53 -105.42 -146.72 -114.30 -55.96 -50.23 108.45 95.87 -11.13 -37.02 -72.32 -121.72 -70.84 -53.79 -46.65 95.47 70.13 -13.98 -39.50 -83.79 -137.47 -69.30 -58.04 -45.32 49.66 102.29 -35.62



-38 -27.44 -72.62 -91.57 -79.25 -50.69 -33.84 -15.00 131.83 -26.00 -50.41 -82.49 -117.43 -77.14 -36.95 -38.55 -23.99 89.17 -9.76 -28.90 -54.61 -85.71 -54.54 -36.55 -34.57 40.72 36.45 -6.83 -28.23 -69.97 -122.53 -60.97 -42.79 -35.27 5.87 148.35 -25.61



-36 -24.73 -60.63 -63.65 -45.43 -36.64 -25.49 -24.15 84.24 -16.11 -38.92 -67.51 -85.55 -38.55 -20.27 -26.54 -29.47 45.04 -6.29 -23.67 -47.10 -62.33 -37.42 -22.36 -22.43 -21.04 -5.95 0.31 -19.89 -59.44 -97.88 -50.92 -30.51 -25.94 -19.62 -60.66 -14.94



-34 -20.75 -51.16 -41.41 -25.61 -24.12 -15.98 -10.39 22.65 -1.92 -25.48 -55.37 -61.53 -15.99 -5.74 -14.04 -18.70 18.18 -0.80 -19.13 -42.56 -45.30 -19.37 -8.79 -8.70 -8.97 2.10 8.11 -11.32 -48.58 -68.99 -35.58 -18.51 -16.41 -13.90 -23.45 -3.50



-32 -12.14 -40.30 -23.20 -10.19 -8.58 -1.54 10.79 24.88 16.58 -4.78 -40.15 -40.90 2.13 10.05 2.00 0.19 23.96 11.78 -9.32 -33.25 -24.44 2.02 8.43 10.67 15.68 22.57 19.64 2.14 -33.36 -39.39 -12.67 -2.69 -2.15 5.03 2.38 9.62



-30 8.14 -19.92 -0.34 13.06 19.78 24.61 35.55 38.16 40.08 32.19 -1.06 -7.33 26.81 32.86 27.72 33.11 48.81 39.06 19.65 -1.89 12.87 30.51 34.92 40.72 48.13 48.14 38.44 27.37 -2.44 -3.60 21.07 24.14 27.12 36.60 28.22 27.19



-28 51.00 32.61 38.66 52.25 61.95 61.46 62.41 58.49 65.51 70.88 70.58 58.78 61.26 63.39 62.13 68.57 75.56 70.75 63.72 58.31 60.60 63.43 67.01 72.77 76.67 73.74 65.04 63.46 55.00 45.52 59.65 61.77 66.83 68.34 57.03 53.28



-26 90.03 84.44 78.76 85.99 91.45 90.51 86.50 81.23 86.65 92.54 96.56 93.90 89.82 89.58 89.11 90.84 92.73 90.08 88.06 88.25 89.39 89.29 91.13 94.25 95.73 93.86 90.24 91.30 91.09 84.16 88.00 90.38 91.88 89.46 83.26 83.20



-24 106.85 102.94 99.17 103.07 106.47 106.81 103.21 99.16 101.07 104.06 106.40 106.54 105.27 105.17 104.52 103.84 103.53 101.51 100.69 101.98 104.24 105.02 105.55 107.07 107.71 106.87 106.09 106.34 106.01 103.22 104.50 106.14 105.37 102.57 100.77 103.11



-22 114.20 111.16 109.39 112.15 114.77 115.59 113.45 110.74 110.35 110.92 111.86 112.74 113.13 113.58 113.04 112.12 111.38 109.95 109.46 110.78 113.00 114.08 114.14 115.02 115.37 114.79 114.64 114.28 113.60 112.80 113.70 114.79 113.63 111.45 111.22 113.25



-20 118.17 116.16 115.60 117.55 119.44 120.18 119.29 117.59 116.19 115.32 115.47 116.39 117.29 117.96 117.72 117.34 117.04 116.33 115.90 116.79 118.31 119.13 119.28 119.95 120.12 119.51 119.21 118.70 118.12 117.98 118.66 119.40 118.70 117.51 117.55 118.54



-18 120.53 119.35 119.26 120.35 121.43 122.00 121.90 120.95 119.39 117.98 117.70 118.38 119.23 119.86 119.93 120.10 120.29 120.15 119.83 120.21 120.95 121.45 121.88 122.48 122.47 121.81 121.38 121.04 120.68 120.54 120.86 121.32 121.25 121.00 121.09 121.30



-16 121.37 120.59 120.43 120.74 121.18 121.64 121.95 121.53 120.29 118.91 118.36 118.73 119.39 119.92 120.23 120.68 121.10 121.25 121.08 121.08 121.25 121.57 122.21 122.80 122.65 122.00 121.63 121.59 121.40 121.05 120.97 121.23 121.62 121.99 122.20 122.10



-14 119.94 119.23 118.75 118.50 118.55 119.00 119.55 119.54 118.74 117.60 116.92 117.01 117.49 117.94 118.33 118.82 119.27 119.47 119.34 119.11 119.03 119.30 120.02 120.59 120.46 119.93 119.71 119.90 119.87 119.42 119.04 119.11 119.62 120.26 120.62 120.53



-12 115.12 114.35 113.58 113.01 112.90 113.38 114.10 114.40 113.98 113.11 112.45 112.37 112.67 113.00 113.33 113.72 114.05 114.12 113.90 113.58 113.46 113.76 114.41 114.97 115.02 114.75 114.69 114.99 115.16 114.87 114.42 114.29 114.63 115.22 115.63 115.61



-10 106.12 105.34 104.49 103.85 103.71 104.16 104.85 105.25 105.08 104.50 104.00 103.86 103.99 104.20 104.43 104.68 104.84 104.75 104.44 104.10 103.98 104.19 104.66 105.13 105.35 105.37 105.49 105.88 106.26 106.31 106.11 105.97 106.11 106.46 106.70 106.62



-8 93.40 92.72 92.01 91.49 91.32 91.52 91.89 92.12 92.05 91.76 91.49 91.39 91.46 91.62 91.82 91.98 92.03 91.89 91.59 91.28 91.09 91.09 91.26 91.51 91.72 91.91 92.19 92.64 93.16 93.56 93.77 93.89 94.03 94.16 94.16 93.91



-6 79.34 78.85 78.35 77.94 77.69 77.59 77.59 77.58 77.53 77.44 77.37 77.37 77.45 77.59 77.73 77.84 77.84 77.74 77.53 77.30 77.09 76.95 76.91 76.94 77.05 77.24 77.53 77.95 78.45 78.95 79.39 79.72 79.95 80.04 79.98 79.73



-4 67.35 67.09 66.81 66.54 66.30 66.12 65.99 65.91 65.86 65.84 65.85 65.89 65.96 66.03 66.10 66.14 66.13 66.08 65.98 65.85 65.72 65.62 65.55 65.53 65.57 65.69 65.87 66.13 66.44 66.78 67.09 67.36 67.56 67.66 67.66 67.55



-2 59.71 59.63 59.54 59.44 59.35 59.26 59.19 59.14 59.11 59.09 59.09 59.10 59.12 59.14 59.15 59.16 59.15 59.14 59.11 59.08 59.05 59.03 59.01 59.02 59.04 59.09 59.16 59.25 59.35 59.46 59.57 59.66 59.73 59.77 59.78 59.76



0 57.02 57.02 57.02 57.02 57.02 57.02 57.02 57.02 57.02 57.02 57.02 57.02 57.02 57.02 57.02 57.02 57.02 57.02 57.02 57.02 57.02 57.02 57.02 57.02 57.02 57.02 57.02 57.02 57.02 57.02 57.02 57.02 57.02 57.02 57.02 57.02



2 59.11 59.08 59.05 59.03 59.01 59.02 59.04 59.09 59.16 59.25 59.35 59.46 59.57 59.66 59.73 59.77 59.78 59.76 59.71 59.63 59.54 59.44 59.35 59.26 59.19 59.14 59.11 59.09 59.09 59.10 59.12 59.14 59.15 59.16 59.15 59.14



4 65.98 65.85 65.72 65.62 65.55 65.53 65.57 65.69 65.87 66.13 66.44 66.78 67.09 67.36 67.56 67.66 67.66 67.55 67.35 67.09 66.81 66.54 66.30 66.12 65.99 65.91 65.86 65.84 65.85 65.89 65.96 66.03 66.10 66.14 66.13 66.08



6 77.53 77.30 77.09 76.95 76.91 76.94 77.05 77.24 77.53 77.95 78.45 78.95 79.39 79.72 79.95 80.04 79.98 79.73 79.34 78.85 78.35 77.94 77.69 77.59 77.59 77.58 77.53 77.44 77.37 77.37 77.45 77.59 77.73 77.84 77.84 77.74



8 91.59 91.28 91.09 91.09 91.26 91.51 91.72 91.91 92.19 92.64 93.16 93.56 93.77 93.89 94.03 94.16 94.16 93.91 93.40 92.72 92.01 91.49 91.32 91.52 91.89 92.12 92.05 91.76 91.49 91.39 91.46 91.62 91.82 91.98 92.03 91.89



10 104.44 104.10 103.98 104.19 104.66 105.13 105.35 105.37 105.49 105.88 106.26 106.31 106.11 105.97 106.11 106.46 106.70 106.62 106.12 105.34 104.49 103.85 103.71 104.16 104.85 105.25 105.08 104.50 104.00 103.86 103.99 104.20 104.43 104.68 104.84 104.75



12 113.90 113.58 113.46 113.76 114.41 114.97 115.02 114.75 114.69 114.99 115.16 114.87 114.42 114.29 114.63 115.22 115.63 115.61 115.12 114.35 113.58 113.01 112.90 113.38 114.10 114.40 113.98 113.11 112.45 112.37 112.67 113.00 113.33 113.72 114.05 114.12



14 119.34 119.11 119.03 119.30 120.02 120.59 120.46 119.93 119.71 119.90 119.87 119.42 119.04 119.11 119.62 120.26 120.62 120.53 119.94 119.23 118.75 118.50 118.55 119.00 119.55 119.54 118.74 117.60 116.92 117.01 117.49 117.94 118.33 118.82 119.27 119.47



16 121.08 121.08 121.25 121.57 122.21 122.80 122.65 122.00 121.63 121.59 121.40 121.05 120.97 121.23 121.62 121.99 122.20 122.10 121.37 120.59 120.43 120.74 121.18 121.64 121.95 121.53 120.29 118.91 118.36 118.73 119.39 119.92 120.23 120.68 121.10 121.25



18 119.83 120.21 120.95 121.45 121.88 122.48 122.47 121.81 121.38 121.04 120.68 120.54 120.86 121.32 121.25 121.00 121.09 121.30 120.53 119.35 119.26 120.35 121.43 122.00 121.90 120.95 119.39 117.98 117.70 118.38 119.23 119.86 119.93 120.10 120.29 120.15



20 115.90 116.79 118.31 119.13 119.28 119.95 120.12 119.51 119.21 118.70 118.12 117.98 118.66 119.40 118.70 117.51 117.55 118.54 118.17 116.16 115.60 117.55 119.44 120.18 119.29 117.59 116.19 115.32 115.47 116.39 117.29 117.96 117.72 117.34 117.04 116.33



22 109.46 110.78 113.00 114.08 114.14 115.02 115.37 114.79 114.64 114.28 113.60 112.80 113.70 114.79 113.63 111.45 111.22 113.25 114.20 111.16 109.39 112.15 114.77 115.59 113.45 110.74 110.35 110.92 111.86 112.74 113.13 113.58 113.04 112.12 111.38 109.95



24 100.69 101.98 104.24 105.02 105.55 107.07 107.71 106.87 106.09 106.34 106.01 103.22 104.50 106.14 105.37 102.57 100.77 103.11 106.85 102.94 99.17 103.07 106.47 106.81 103.21 99.16 101.07 104.06 106.40 106.54 105.27 105.17 104.52 103.84 103.53 101.51



26 88.06 88.25 89.39 89.29 91.13 94.25 95.73 93.86 90.24 91.30 91.09 84.16 88.00 90.38 91.88 89.46 83.26 83.20 90.03 84.44 78.76 85.99 91.45 90.51 86.50 81.23 86.65 92.54 96.56 93.90 89.82 89.58 89.11 90.84 92.73 90.08



28 63.72 58.31 60.60 63.43 67.01 72.77 76.67 73.74 65.04 63.46 55.00 45.52 59.65 61.77 66.83 68.34 57.03 53.28 51.00 32.61 38.66 52.25 61.95 61.46 62.41 58.49 65.51 70.88 70.58 58.78 61.26 63.39 62.13 68.57 75.56 70.75



30 19.65 -1.89 12.87 30.51 34.92 40.72 48.13 48.14 38.44 27.37 -2.44 -3.60 21.07 24.14 27.12 36.60 28.22 27.19 8.14 -19.92 -0.34 13.06 19.78 24.61 35.55 38.16 40.08 32.19 -1.06 -7.33 26.81 32.86 27.72 33.11 48.81 39.06



32 -9.32 -33.25 -24.44 2.02 8.43 10.67 15.68 22.57 19.64 2.14 -33.36 -39.39 -12.67 -2.69 -2.15 5.03 2.38 9.62 -12.14 -40.30 -23.20 -10.19 -8.58 -1.54 10.79 24.88 16.58 -4.78 -40.15 -40.90 2.13 10.05 2.00 0.19 23.96 11.78



34 -19.13 -42.56 -45.30 -19.37 -8.79 -8.70 -8.97 2.10 8.11 -11.32 -48.58 -68.99 -35.58 -18.51 -16.41 -13.90 -23.45 -3.50 -20.75 -51.16 -41.41 -25.61 -24.12 -15.98 -10.39 22.65 -1.92 -25.48 -55.37 -61.53 -15.99 -5.74 -14.04 -18.70 18.18 -0.80



36 -23.67 -47.10 -62.33 -37.42 -22.36 -22.43 -21.04 -5.95 0.31 -19.89 -59.44 -97.88 -50.92 -30.51 -25.94 -19.62 -60.66 -14.94 -24.73 -60.63 -63.65 -45.43 -36.64 -25.49 -24.15 84.24 -16.11 -38.92 -67.51 -85.55 -38.55 -20.27 -26.54 -29.47 45.04 -6.29



38 -28.90 -54.61 -85.71 -54.54 -36.55 -34.57 40.72 36.45 -6.83 -28.23 -69.97 -122.53 -60.97 -42.79 -35.27 5.87 148.35 -25.61 -27.44 -72.62 -91.57 -79.25 -50.69 -33.84 -15.00 131.83 -26.00 -50.41 -82.49 -117.43 -77.14 -36.95 -38.55 -23.99 89.17 -9.76



40 -37.02 -72.32 -121.72 -70.84 -53.79 -46.65 95.47 70.13 -13.98 -39.50 -83.79 -137.47 -69.30 -58.04 -45.32 49.66 102.29 -35.62 -31.48 -92.25 -116.24 -112.85 -68.14 -43.25 31.81 124.82 -26.36 -62.53 -105.42 -146.72 -114.30 -55.96 -50.23 108.45 95.87 -11.13



42 -47.01 -101.55 -154.56 -82.47 -74.97 -57.68 85.80 65.99 -16.32 -57.00 -107.01 -142.64 -83.35 -78.43 -55.07 51.04 78.84 -41.23 -38.21 -123.20 -129.51 -128.37 -89.47 -55.94 45.73 106.60 5.62 -78.47 -139.94 -164.55 -130.62 -76.52 -60.79 90.61 79.07 -4.72



44 37.70 -127.91 -170.49 -85.08 -99.78 -61.89 66.22 54.47 4.13 -100.01 -150.70 -142.47 -102.39 -103.63 -59.43 41.47 57.21 -8.76 -41.24 -152.75 -128.08 -128.48 -113.87 -71.96 39.51 80.31 48.60 -116.19 -176.93 -172.31 -133.51 -98.34 -69.43 63.80 51.43 14.66



46 95.90 -148.80 -154.30 -82.36 -130.54 -51.89 35.82 38.91 42.13 122.26 140.02 -133.21 -116.16 -132.93 -41.65 27.78 33.25 21.20 69.94 -179.52 -112.41 -106.33 -143.17 -88.09 25.71 50.22 55.28 121.06 151.73 -166.71 -126.79 -124.83 -75.36 35.67 28.45 33.69



48 86.15 179.35 -56.35 -81.12 -172.49 -36.86 -1.35 20.16 48.69 93.17 91.44 -107.59 -119.66 -168.84 -11.07 10.15 8.12 23.68 82.28 120.64 -98.94 -60.50 178.80 -99.22 8.99 23.15 51.14 94.04 122.96 -131.06 -111.53 -170.50 -75.46 8.97 11.23 41.68



50 73.59 46.22 -55.99 -82.19 141.95 -32.10 -30.54 0.34 41.13 73.34 61.75 -89.80 -109.73 148.92 -9.93 -11.59 -14.04 22.08 74.20 52.81 -96.72 -43.57 138.02 -97.42 -8.03 0.92 43.01 78.45 91.42 -98.61 -95.02 127.10 -50.03 -15.79 -5.44 40.64



52 58.41 12.70 -69.95 -84.03 108.07 -34.22 -49.10 -18.15 29.50 56.11 37.85 -89.24 -91.50 110.87 -19.61 -35.51 -30.75 19.80 63.99 29.44 -100.74 -45.90 106.38 -73.87 -23.99 -17.70 32.67 64.76 51.83 -95.08 -87.09 91.95 16.01 -37.80 -24.50 32.28



54 40.15 -5.90 -90.63 -86.73 85.69 -38.37 -61.39 -34.99 16.94 39.98 14.40 -97.07 -82.89 84.05 -30.07 -57.83 -43.28 17.30 51.26 14.46 -106.76 -56.29 84.78 -55.58 -38.11 -34.13 21.32 51.45 8.47 -101.79 -87.80 73.64 36.89 -56.40 -45.97 16.39



56 18.88 -23.75 -115.55 -90.99 71.51 -44.68 -70.29 -51.17 3.81 22.78 -13.06 -108.24 -84.94 66.07 -41.28 -77.15 -54.07 14.92 32.76 -1.64 -112.72 -71.65 69.59 -62.02 -49.78 -49.45 9.51 37.35 -26.12 -112.43 -93.83 63.20 60.61 -71.89 -67.20 -6.94



58 -3.08 -43.34 -141.14 -96.87 66.30 -62.49 -76.93 -67.43 -11.41 1.87 -48.12 -120.19 -91.67 58.08 -63.26 -95.49 -65.20 15.54 3.29 -25.78 -117.44 -91.83 60.04 -86.54 -57.08 -64.70 -2.81 21.06 -52.15 -126.53 -103.80 61.34 123.71 -85.44 -86.06 -32.75



60 -23.68 -66.77 -165.47 -104.32 77.60 -123.76 -75.25 -85.64 -35.32 -27.53 -86.59 -132.05 -99.25 70.00 -130.62 -123.13 -80.39 46.55 -38.54 -68.88 -118.57 -119.21 62.77 -127.34 -28.11 -83.84 -14.80 -0.55 -73.85 -147.82 -117.13 75.94 141.99 -99.89 -106.50 -56.21



62 -44.59 -97.00 168.60 -114.30 101.12 -177.41 60.27 -140.38 -152.84 -70.61 -121.14 -152.99 -102.88 95.45 174.27 90.55 -137.07 122.08 -77.77 -121.23 -108.88 -161.25 110.51 -166.11 77.05 144.92 -13.72 -35.81 -93.04 158.06 -133.58 102.85 139.43 -142.89 145.04 -83.19



64 -75.34 -134.38 132.98 -130.52 111.40 162.76 61.29 102.16 155.52 -115.56 -151.45 57.16 40.20 104.42 153.34 63.97 104.61 124.38 -108.55 -160.76 -58.02 142.67 146.05 167.41 73.97 96.92 120.87 -94.58 -111.48 70.00 -154.82 115.84 131.95 80.94 80.35 -174.10



66 -139.66 -170.29 76.61 179.31 110.31 150.70 52.57 84.74 137.06 -148.73 -179.12 39.47 52.72 103.08 139.51 49.79 83.82 114.85 -137.14 167.72 -17.09 100.95 145.63 148.60 65.15 84.40 113.47 -141.73 -130.07 37.63 176.83 116.24 123.04 63.55 66.55 120.19



68 170.29 162.07 29.25 73.41 103.83 140.50 42.85 73.63 120.75 -172.73 154.59 29.76 50.82 99.04 127.51 38.16 69.16 102.76 -165.85 139.14 -12.58 72.47 136.35 132.39 55.06 75.43 100.96 -167.51 -147.39 17.82 141.44 110.92 113.82 51.85 57.53 102.10



70 148.56 141.27 3.44 46.78 94.70 131.81 33.35 63.33 103.61 168.43 128.95 19.72 44.78 94.98 117.14 28.66 55.99 90.25 167.30 112.52 -15.69 48.96 123.99 116.44 44.48 67.97 86.71 174.09 -162.36 1.36 101.64 102.80 105.13 41.49 49.84 89.52



72 135.32 124.13 -14.16 29.95 84.31 125.55 24.67 52.29 85.82 153.03 103.86 7.21 34.56 92.20 109.35 21.46 43.57 78.37 144.88 89.08 -21.19 26.86 111.04 102.07 33.80 62.03 71.40 159.00 -19.06 -13.95 59.61 93.62 97.99 31.74 42.59 77.33



74 124.77 107.38 -28.82 15.09 73.41 121.68 17.85 40.44 68.42 140.90 79.05 -7.84 21.34 90.96 105.15 17.78 32.41 67.41 127.24 67.38 -28.51 4.89 97.91 91.67 23.30 58.51 55.79 146.91 -16.92 -28.94 16.32 84.84 93.55 23.05 36.05 64.91



76 115.42 87.82 -42.82 0.93 62.89 118.94 12.59 28.42 52.38 132.08 53.75 -25.34 5.28 90.53 106.44 20.44 23.42 56.95 113.71 45.09 -38.56 -17.93 84.20 89.29 11.95 57.69 40.53 137.60 -34.68 -44.42 -25.02 77.37 94.38 16.01 30.61 52.69



78 107.33 59.22 -57.41 -14.59 54.57 115.07 7.07 16.28 37.94 125.75 27.19 -45.36 -15.20 89.73 115.81 32.83 16.98 45.58 103.51 20.70 -52.49 -42.66 69.90 99.06 -1.75 57.17 25.33 130.05 -53.58 -60.77 -61.82 71.78 106.34 13.50 25.95 39.77



80 100.42 4.18 -72.72 -34.95 51.93 108.10 1.37 3.92 24.46 119.85 -0.41 -67.99 -41.80 87.55 129.99 50.60 13.27 31.62 95.76 -7.70 -70.56 -69.44 55.16 110.97 -18.11 54.15 9.53 122.36 -71.69 -77.29 -93.58 70.36 127.98 29.04 21.48 23.92



82 95.14 -52.90 -90.01 -64.56 61.81 97.85 -0.52 -7.55 11.14 112.59 -28.39 -98.03 -76.14 84.08 136.84 61.51 13.14 13.56 92.37 -46.52 -97.25 -98.13 40.22 110.39 -45.40 48.46 -7.18 113.99 -87.68 -94.21 -122.21 82.35 139.22 71.46 17.88 3.43



84 93.40 -83.34 -127.69 -106.42 83.04 85.70 19.48 -15.27 -2.10 103.13 -57.03 -162.80 -116.81 80.82 132.85 65.91 18.12 -11.35 108.07 -98.67 -140.77 -127.63 24.20 98.11 -178.26 41.12 -24.60 105.86 -101.38 -166.94 -147.87 116.83 137.30 86.75 19.20 -22.41



86 97.62 -104.90 85.42 -151.55 92.91 74.30 68.87 -15.92 -15.56 91.40 -98.39 108.62 -157.64 80.43 122.43 67.55 26.17 -47.60 157.69 -138.62 164.04 -157.35 3.58 77.08 141.26 32.61 -42.35 96.77 -113.29 60.32 -170.61 136.14 128.78 82.02 32.24 -52.84



88 111.56 -124.21 59.55 173.10 90.26 68.27 75.00 -12.44 -34.41 90.74 174.62 67.80 165.72 87.68 109.83 65.70 30.08 -93.44 174.01 -166.28 114.19 172.13 -30.46 49.71 117.81 24.33 -61.76 -100.50 -124.60 40.66 168.25 136.75 116.99 70.91 53.45 -86.39



90 132.95 -143.39 39.69 144.39 81.10 75.72 63.35 -13.68 -72.35 -144.92 143.18 37.69 134.12 100.81 96.82 58.45 27.34 -136.37 172.52 171.60 78.39 140.65 -162.45 20.18 93.93 19.74 -84.41 -116.93 -136.06 20.24 147.57 129.25 102.80 58.11 67.39 -122.14
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Phase RHCP (deg)



Phi (deg)



Theta (deg) 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350



-90 -60.95 -169.92 123.03 -143.06 -44.08 132.99 -179.49 33.71 -25.11 -41.55 -128.33 82.71 -156.92 -128.69 133.12 -155.85 -15.04 -31.36 -113.67 -130.95 92.78 -168.35 -143.23 119.43 -148.50 -39.52 -48.61 -86.39 -159.64 119.29 -156.11 76.07 132.63 -162.48 -39.91 -30.33



-88 -4.78 -143.78 144.12 -119.16 -18.06 153.85 -149.90 38.00 -7.78 -6.21 -117.09 119.75 -137.91 -55.58 149.32 -138.18 -23.09 -13.00 48.30 -109.27 114.28 -133.73 -95.89 128.33 -111.08 -32.68 -25.22 -49.06 -128.26 172.73 -127.27 65.00 137.33 -129.39 -35.29 -9.27



-86 38.03 -106.46 166.86 -97.68 9.93 175.56 -113.81 39.24 8.42 32.59 -102.68 163.16 -119.39 6.12 162.01 -124.31 -17.98 4.75 71.23 -91.82 149.07 -103.13 -54.53 136.58 -70.15 -22.77 -2.67 10.47 -97.42 -132.27 -101.04 68.45 135.74 -106.87 -26.58 8.99



-84 65.88 -60.47 -167.92 -77.82 36.63 -161.92 -72.34 37.04 24.35 71.15 -86.82 -156.60 -100.49 39.91 166.07 -110.62 -8.16 21.57 87.01 -81.16 -113.19 -77.42 -18.68 143.03 -38.17 -11.04 18.96 61.77 -65.82 -99.39 -76.40 74.93 121.38 -87.36 -15.70 24.83



-82 86.56 -21.96 -139.19 -59.43 59.81 -137.00 -35.52 34.85 39.87 101.25 -71.67 -124.43 -80.84 63.19 144.85 -90.62 2.48 37.23 100.31 -84.43 -61.90 -56.09 12.26 144.80 -17.66 1.28 39.15 90.95 -33.12 -77.44 -53.12 80.99 101.23 -67.32 -3.84 38.59



-80 104.06 6.10 -110.64 -42.76 80.18 -63.83 -6.15 34.38 54.83 123.68 -59.13 -99.52 -61.06 81.88 107.54 -64.42 12.74 51.58 112.93 -137.41 -39.75 -39.11 38.01 134.87 -4.26 13.69 57.84 111.56 3.92 -61.19 -32.65 84.53 94.69 -45.42 8.09 50.75



-78 120.34 29.05 -86.67 -27.79 97.61 32.02 18.55 37.37 69.93 142.18 -51.85 -81.52 -42.30 97.03 96.53 -35.07 23.07 64.91 126.22 -171.46 -23.55 -25.41 60.63 104.72 4.85 26.30 76.10 129.03 61.98 -51.25 -16.56 85.38 97.75 -22.56 19.94 62.02



-76 136.99 52.30 -68.95 -13.99 112.54 50.23 40.62 44.61 86.34 159.68 -57.71 -70.67 -25.44 108.84 98.02 -3.67 34.38 78.24 140.95 -168.46 -10.82 -13.28 81.40 86.90 11.47 39.10 95.60 146.21 134.52 -49.30 -5.12 85.89 104.88 0.20 32.44 73.26



-74 155.53 93.64 -59.63 -1.04 126.50 60.57 60.30 54.79 105.15 177.68 -83.34 -70.02 -11.56 117.91 102.64 28.42 46.92 92.79 157.67 -158.33 -3.75 -1.99 101.38 87.99 18.10 51.23 117.31 164.65 175.95 -56.20 2.21 88.03 113.69 22.22 46.46 85.69



-72 177.89 -172.67 -86.89 11.53 139.07 67.02 79.01 66.54 126.75 -163.77 -97.66 -95.95 -2.48 123.75 106.34 63.75 60.67 110.22 178.19 -145.35 -23.66 8.27 121.21 95.72 27.64 61.39 141.13 -174.91 -155.85 -67.72 7.80 91.18 122.36 44.04 63.69 101.30



-70 -152.24 -139.71 -150.40 25.23 147.67 68.41 99.27 80.01 151.44 -144.55 -95.26 -139.87 -2.19 123.08 107.53 104.10 77.52 135.85 -152.28 -131.21 -140.56 16.35 139.33 105.14 41.55 68.77 166.00 -151.19 -131.94 -77.54 14.81 93.67 128.20 67.54 89.31 122.70



-68 -112.68 -125.66 -150.24 45.50 137.75 63.04 124.31 98.35 -179.35 -123.47 -86.26 -148.53 -26.76 108.51 106.17 150.65 104.69 -177.09 -109.30 -116.62 -143.55 17.87 143.93 113.40 61.68 76.10 -169.10 -121.92 -110.51 -87.22 23.73 92.32 119.19 96.64 134.24 150.36



-66 -71.89 -114.99 -140.22 154.47 49.99 52.86 158.68 141.65 -143.00 -95.91 -73.79 -143.80 -68.85 80.31 102.33 -164.89 155.64 -122.68 -67.32 -100.34 -140.37 -2.08 34.92 115.74 123.36 133.23 -143.41 -83.73 -90.69 -102.48 30.00 79.07 44.42 143.16 -173.68 178.05



-64 -37.18 -104.89 -129.46 -154.60 40.52 43.18 -157.10 -130.78 -99.38 -49.09 -58.64 -136.56 -78.05 64.18 96.46 -130.95 -151.93 -91.57 -38.40 -82.22 -137.71 -43.15 38.21 99.46 -120.98 -125.39 -112.07 -36.72 -71.95 -120.56 -106.24 55.08 19.51 -153.17 -139.47 -159.83



-62 -5.93 -92.90 -120.36 -143.01 48.76 35.31 -117.66 -99.42 -55.74 10.80 -41.37 -130.28 -73.52 63.03 88.71 -105.54 -122.84 -72.57 -16.02 -63.03 -136.46 -53.43 53.19 61.91 -96.80 -107.66 -66.47 6.00 -53.73 -129.33 -102.42 47.50 15.66 -115.00 -112.89 -136.13



-60 24.02 -69.94 -113.43 -136.20 60.35 29.38 -90.83 -83.29 -18.81 47.72 -21.86 -126.02 -65.25 68.36 77.18 -85.81 -103.85 -56.56 8.53 -42.18 -136.13 -44.20 67.98 45.42 -80.41 -91.41 -24.35 35.77 -32.88 -127.62 -87.09 56.13 8.47 -93.60 -87.65 -14.99



-58 50.84 6.34 -109.85 -133.89 73.42 24.44 -71.84 -70.21 10.53 69.76 1.20 -124.94 -55.82 76.74 60.85 -69.48 -87.27 -35.20 41.79 -17.06 -136.75 -23.18 81.64 41.87 -67.37 -74.48 -1.24 55.81 3.11 -121.49 -71.59 72.99 -7.09 -78.72 -65.64 26.18



-56 72.63 62.00 -112.72 -139.25 88.28 12.35 -56.86 -57.16 33.87 85.74 31.10 -131.84 -45.45 88.61 37.00 -54.92 -69.39 14.61 76.21 21.33 -140.36 30.20 96.26 35.79 -57.20 -56.19 14.00 70.64 61.47 -117.98 -62.03 94.94 -21.64 -67.03 -49.27 35.77



-54 90.38 82.73 -126.99 -152.49 106.50 -20.13 -43.83 -41.42 51.78 98.74 73.01 -157.85 -31.68 109.21 -0.45 -40.71 -45.37 69.94 97.35 83.72 -152.27 133.97 114.89 21.27 -48.88 -34.32 27.03 84.31 101.41 -130.51 -110.70 121.55 -20.85 -56.45 -36.49 40.59



-52 107.91 101.95 -151.92 -162.81 133.25 -51.76 -30.89 -18.43 64.40 110.34 118.18 171.46 155.10 174.63 -24.87 -25.00 -9.01 86.18 106.88 132.03 -177.15 172.14 143.85 7.59 -40.23 -4.82 37.80 101.00 128.81 -167.03 -160.34 157.36 -8.02 -44.16 -22.13 43.44



-50 133.23 129.17 -170.53 -160.16 -178.80 -62.17 -15.87 16.23 71.93 122.41 149.86 163.24 172.66 -113.94 -31.07 -5.78 28.53 86.04 109.08 160.83 162.99 -158.07 -166.24 1.52 -27.53 30.88 42.10 125.12 153.94 178.62 -151.02 -144.15 6.06 -23.93 1.25 44.35



-48 -175.93 162.11 -177.13 -147.31 -121.83 -60.04 3.15 50.84 73.60 139.84 170.94 167.65 -165.64 -90.51 -28.98 15.84 49.92 73.75 100.48 -177.72 161.64 -127.66 -114.84 -1.72 -5.03 53.44 32.44 167.11 178.88 -178.05 -134.28 -89.00 10.41 7.68 37.06 39.93



-46 -117.26 -170.81 -175.94 -130.30 -86.77 -51.00 24.45 71.78 67.19 -134.13 -172.97 177.79 -140.24 -75.37 -23.72 32.83 59.22 48.11 -39.01 -159.89 173.00 -102.32 -83.19 -7.05 25.69 61.32 14.80 -121.25 -157.15 -169.51 -115.48 -63.04 3.03 26.89 65.77 13.72



-44 -82.65 -149.94 -168.37 -112.11 -65.03 -38.76 41.02 82.15 49.56 -64.28 -158.31 -168.51 -115.75 -62.17 -18.22 39.42 61.46 19.22 -55.20 -143.51 -168.16 -85.98 -62.49 -13.16 48.12 66.02 9.36 -74.87 -136.01 -159.34 -97.56 -50.45 -5.19 30.10 78.09 -16.29



-42 -57.90 -128.78 -151.87 -93.71 -49.53 -26.74 48.48 84.79 25.23 -51.39 -142.25 -152.11 -95.55 -49.46 -12.88 33.56 57.32 4.09 -55.45 -125.12 -145.00 -75.90 -46.92 -14.64 53.34 69.94 13.74 -50.88 -118.20 -146.63 -84.54 -43.21 -7.19 27.77 78.40 -10.49



-40 -41.22 -104.13 -122.40 -76.65 -38.29 -17.75 46.98 78.18 8.74 -44.51 -123.04 -132.65 -79.02 -36.86 -6.97 16.85 46.48 3.31 -49.79 -102.20 -119.12 -68.67 -34.47 -10.96 36.57 68.36 20.17 -36.32 -101.99 -128.37 -74.60 -37.55 -4.90 23.42 63.44 -1.55



-38 -31.78 -79.92 -88.28 -61.56 -30.50 -12.86 36.92 59.75 3.37 -39.38 -99.99 -107.88 -63.59 -24.28 -0.22 0.61 33.66 10.70 -38.81 -77.76 -92.37 -61.64 -24.51 -4.61 13.01 50.67 22.78 -28.49 -83.66 -104.13 -63.59 -31.18 -1.39 15.29 26.85 4.68



-36 -24.90 -60.69 -62.73 -47.63 -24.69 -11.10 22.51 40.84 7.77 -33.27 -74.27 -75.93 -46.56 -11.59 7.17 -4.57 26.80 19.47 -26.19 -57.46 -67.27 -52.18 -16.17 3.36 7.51 24.83 21.45 -22.48 -61.57 -76.64 -50.37 -22.48 2.16 2.40 5.01 11.30



-34 -15.87 -45.42 -43.88 -33.26 -18.43 -9.07 15.76 37.36 22.99 -20.88 -48.55 -41.36 -25.15 1.96 15.95 1.52 28.75 27.69 -14.81 -41.45 -43.98 -37.49 -6.85 14.65 16.90 21.53 26.53 -10.16 -38.27 -48.59 -33.88 -9.14 8.05 -4.71 8.51 21.53



-32 -1.04 -30.44 -25.99 -14.78 -7.19 -0.05 25.59 47.35 46.30 8.23 -20.85 -9.82 2.73 18.93 28.47 17.89 40.60 40.33 -0.09 -23.89 -18.13 -13.18 9.99 35.51 39.77 36.68 41.88 13.14 -13.94 -20.12 -11.00 14.07 24.71 10.13 26.55 36.61



-30 24.00 -9.79 -1.11 16.43 19.64 29.15 52.16 63.38 67.80 52.50 17.15 21.59 35.22 42.52 47.64 45.13 62.54 63.01 31.25 7.63 17.10 25.20 43.24 69.19 70.63 60.76 61.95 45.86 15.84 10.91 22.64 49.97 59.80 50.55 51.75 55.38



-28 59.47 29.85 42.52 62.09 65.91 74.31 79.41 79.44 83.43 80.99 60.85 55.49 65.51 70.28 72.79 75.35 85.19 87.05 74.14 56.66 56.37 63.75 77.83 93.90 92.88 83.56 81.19 76.42 54.27 46.67 60.81 80.83 88.08 82.45 75.93 75.32



-26 89.24 79.16 84.58 93.05 95.75 99.04 96.84 92.82 94.88 95.66 88.96 84.09 88.14 92.71 95.10 96.51 99.69 101.24 96.75 87.59 84.08 88.44 97.05 104.98 104.70 99.52 96.64 96.79 87.89 80.38 88.10 98.11 101.59 98.79 94.15 93.16



-24 105.61 102.94 104.54 107.57 108.79 109.88 107.31 103.21 103.65 104.60 103.60 101.93 102.99 106.60 108.99 108.57 107.87 108.34 106.58 102.37 100.85 103.42 107.50 110.70 111.27 109.46 107.53 108.77 106.71 102.02 103.86 107.81 109.22 108.31 106.26 106.11



-22 113.72 112.76 113.54 114.79 115.21 115.50 114.01 111.13 110.41 110.67 111.58 111.86 112.16 114.49 116.45 115.41 113.21 112.67 112.13 111.12 111.44 112.90 113.99 114.61 115.58 115.72 114.56 115.46 115.69 113.21 112.70 113.78 114.41 114.51 113.95 114.03



-20 117.67 117.29 117.87 118.47 118.56 118.73 118.34 116.75 115.36 114.88 116.02 117.00 117.25 118.55 120.00 119.26 117.15 116.08 116.12 116.90 118.04 118.66 118.13 117.60 118.66 119.61 118.77 118.98 119.63 118.45 117.44 117.46 117.92 118.47 118.53 118.28



-18 119.27 119.13 119.57 119.85 119.85 120.19 120.51 119.84 118.37 117.47 118.09 118.91 119.13 119.81 120.91 120.77 119.46 118.51 118.78 120.13 121.35 121.42 120.28 119.49 120.43 121.42 120.78 120.49 120.90 120.34 119.47 119.27 119.76 120.41 120.58 120.01



-16 119.03 118.87 119.09 119.16 119.20 119.70 120.32 120.15 119.04 118.07 118.06 118.33 118.39 118.77 119.63 119.95 119.46 119.02 119.43 120.62 121.56 121.34 120.24 119.66 120.39 121.10 120.65 120.18 120.21 119.91 119.36 119.26 119.75 120.30 120.35 119.72



-14 116.62 116.30 116.24 116.20 116.30 116.82 117.41 117.44 116.76 115.99 115.61 115.43 115.31 115.52 116.16 116.66 116.75 116.83 117.30 118.10 118.60 118.27 117.50 117.27 117.82 118.26 117.97 117.52 117.36 117.26 117.10 117.15 117.53 117.88 117.79 117.24



-12 111.31 110.91 110.69 110.59 110.67 110.99 111.32 111.31 110.94 110.45 110.06 109.76 109.58 109.70 110.15 110.66 111.03 111.37 111.79 112.17 112.23 111.83 111.36 111.37 111.82 112.15 112.04 111.78 111.73 111.89 112.04 112.20 112.41 112.51 112.31 111.84



-10 102.64 102.39 102.21 102.07 101.97 101.92 101.83 101.64 101.36 101.09 100.86 100.68 100.61 100.76 101.13 101.57 101.95 102.26 102.48 102.51 102.26 101.81 101.46 101.51 101.87 102.23 102.39 102.46 102.66 102.99 103.31 103.51 103.59 103.53 103.30 102.96



-8 91.11 91.09 91.03 90.87 90.58 90.20 89.75 89.31 88.97 88.75 88.63 88.62 88.72 88.94 89.26 89.57 89.81 89.95 89.96 89.80 89.47 89.08 88.82 88.84 89.10 89.46 89.79 90.09 90.40 90.73 91.04 91.24 91.33 91.31 91.23 91.14



-6 78.56 78.64 78.62 78.46 78.14 77.69 77.18 76.71 76.34 76.11 76.02 76.06 76.19 76.38 76.58 76.74 76.84 76.85 76.78 76.64 76.43 76.24 76.15 76.19 76.37 76.63 76.90 77.16 77.40 77.61 77.81 77.98 78.11 78.22 78.32 78.44



-4 67.83 67.86 67.82 67.69 67.48 67.21 66.90 66.61 66.38 66.21 66.13 66.13 66.17 66.25 66.32 66.38 66.41 66.41 66.38 66.33 66.28 66.25 66.27 66.33 66.44 66.58 66.73 66.87 66.99 67.11 67.22 67.32 67.43 67.54 67.65 67.75



-2 61.05 61.04 61.00 60.94 60.86 60.77 60.67 60.57 60.48 60.41 60.36 60.33 60.32 60.32 60.32 60.33 60.34 60.35 60.36 60.37 60.38 60.41 60.44 60.48 60.53 60.59 60.65 60.71 60.77 60.82 60.87 60.92 60.96 61.00 61.03 61.05



0 58.64 58.64 58.64 58.64 58.64 58.64 58.64 58.64 58.64 58.64 58.64 58.64 58.64 58.64 58.64 58.64 58.64 58.64 58.64 58.64 58.64 58.64 58.64 58.64 58.64 58.64 58.64 58.64 58.64 58.64 58.64 58.64 58.64 58.64 58.64 58.64



2 60.36 60.37 60.38 60.41 60.44 60.48 60.53 60.59 60.65 60.71 60.77 60.82 60.87 60.92 60.96 61.00 61.03 61.05 61.05 61.04 61.00 60.94 60.86 60.77 60.67 60.57 60.48 60.41 60.36 60.33 60.32 60.32 60.32 60.33 60.34 60.35



4 66.38 66.33 66.28 66.25 66.27 66.33 66.44 66.58 66.73 66.87 66.99 67.11 67.22 67.32 67.43 67.54 67.65 67.75 67.83 67.86 67.82 67.69 67.48 67.21 66.90 66.61 66.38 66.21 66.13 66.13 66.17 66.25 66.32 66.38 66.41 66.41



6 76.78 76.64 76.43 76.24 76.15 76.19 76.37 76.63 76.90 77.16 77.40 77.61 77.81 77.98 78.11 78.22 78.32 78.44 78.56 78.64 78.62 78.46 78.14 77.69 77.18 76.71 76.34 76.11 76.02 76.06 76.19 76.38 76.58 76.74 76.84 76.85



8 89.96 89.80 89.47 89.08 88.82 88.84 89.10 89.46 89.79 90.09 90.40 90.73 91.04 91.24 91.33 91.31 91.23 91.14 91.11 91.09 91.03 90.87 90.58 90.20 89.75 89.31 88.97 88.75 88.63 88.62 88.72 88.94 89.26 89.57 89.81 89.95



10 102.48 102.51 102.26 101.81 101.46 101.51 101.87 102.23 102.39 102.46 102.66 102.99 103.31 103.51 103.59 103.53 103.30 102.96 102.64 102.39 102.21 102.07 101.97 101.92 101.83 101.64 101.36 101.09 100.86 100.68 100.61 100.76 101.13 101.57 101.95 102.26



12 111.79 112.17 112.23 111.83 111.36 111.37 111.82 112.15 112.04 111.78 111.73 111.89 112.04 112.20 112.41 112.51 112.31 111.84 111.31 110.91 110.69 110.59 110.67 110.99 111.32 111.31 110.94 110.45 110.06 109.76 109.58 109.70 110.15 110.66 111.03 111.37



14 117.30 118.10 118.60 118.27 117.50 117.27 117.82 118.26 117.97 117.52 117.36 117.26 117.10 117.15 117.53 117.88 117.79 117.24 116.62 116.30 116.24 116.20 116.30 116.82 117.41 117.44 116.76 115.99 115.61 115.43 115.31 115.52 116.16 116.66 116.75 116.83



16 119.43 120.62 121.56 121.34 120.24 119.66 120.39 121.10 120.65 120.18 120.21 119.91 119.36 119.26 119.75 120.30 120.35 119.72 119.03 118.87 119.09 119.16 119.20 119.70 120.32 120.15 119.04 118.07 118.06 118.33 118.39 118.77 119.63 119.95 119.46 119.02



18 118.78 120.13 121.35 121.42 120.28 119.49 120.43 121.42 120.78 120.49 120.90 120.34 119.47 119.27 119.76 120.41 120.58 120.01 119.27 119.13 119.57 119.85 119.85 120.19 120.51 119.84 118.37 117.47 118.09 118.91 119.13 119.81 120.91 120.77 119.46 118.51



20 116.12 116.90 118.04 118.66 118.13 117.60 118.66 119.61 118.77 118.98 119.63 118.45 117.44 117.46 117.92 118.47 118.53 118.28 117.67 117.29 117.87 118.47 118.56 118.73 118.34 116.75 115.36 114.88 116.02 117.00 117.25 118.55 120.00 119.26 117.15 116.08



22 112.13 111.12 111.44 112.90 113.99 114.61 115.58 115.72 114.56 115.46 115.69 113.21 112.70 113.78 114.41 114.51 113.95 114.03 113.72 112.76 113.54 114.79 115.21 115.50 114.01 111.13 110.41 110.67 111.58 111.86 112.16 114.49 116.45 115.41 113.21 112.67



24 106.58 102.37 100.85 103.42 107.50 110.70 111.27 109.46 107.53 108.77 106.71 102.02 103.86 107.81 109.22 108.31 106.26 106.11 105.61 102.94 104.54 107.57 108.79 109.88 107.31 103.21 103.65 104.60 103.60 101.93 102.99 106.60 108.99 108.57 107.87 108.34



26 96.75 87.59 84.08 88.44 97.05 104.98 104.70 99.52 96.64 96.79 87.89 80.38 88.10 98.11 101.59 98.79 94.15 93.16 89.24 79.16 84.58 93.05 95.75 99.04 96.84 92.82 94.88 95.66 88.96 84.09 88.14 92.71 95.10 96.51 99.69 101.24



28 74.14 56.66 56.37 63.75 77.83 93.90 92.88 83.56 81.19 76.42 54.27 46.67 60.81 80.83 88.08 82.45 75.93 75.32 59.47 29.85 42.52 62.09 65.91 74.31 79.41 79.44 83.43 80.99 60.85 55.49 65.51 70.28 72.79 75.35 85.19 87.05



30 31.25 7.63 17.10 25.20 43.24 69.19 70.63 60.76 61.95 45.86 15.84 10.91 22.64 49.97 59.80 50.55 51.75 55.38 24.00 -9.79 -1.11 16.43 19.64 29.15 52.16 63.38 67.80 52.50 17.15 21.59 35.22 42.52 47.64 45.13 62.54 63.01



32 -0.09 -23.89 -18.13 -13.18 9.99 35.51 39.77 36.68 41.88 13.14 -13.94 -20.12 -11.00 14.07 24.71 10.13 26.55 36.61 -1.04 -30.44 -25.99 -14.78 -7.19 -0.05 25.59 47.35 46.30 8.23 -20.85 -9.82 2.73 18.93 28.47 17.89 40.60 40.33



34 -14.81 -41.45 -43.98 -37.49 -6.85 14.65 16.90 21.53 26.53 -10.16 -38.27 -48.59 -33.88 -9.14 8.05 -4.71 8.51 21.53 -15.87 -45.42 -43.88 -33.26 -18.43 -9.07 15.76 37.36 22.99 -20.88 -48.55 -41.36 -25.15 1.96 15.95 1.52 28.75 27.69



36 -26.19 -57.46 -67.27 -52.18 -16.17 3.36 7.51 24.83 21.45 -22.48 -61.57 -76.64 -50.37 -22.48 2.16 2.40 5.01 11.30 -24.90 -60.69 -62.73 -47.63 -24.69 -11.10 22.51 40.84 7.77 -33.27 -74.27 -75.93 -46.56 -11.59 7.17 -4.57 26.80 19.47



38 -38.81 -77.76 -92.37 -61.64 -24.51 -4.61 13.01 50.67 22.78 -28.49 -83.66 -104.13 -63.59 -31.18 -1.39 15.29 26.85 4.68 -31.78 -79.92 -88.28 -61.56 -30.50 -12.86 36.92 59.75 3.37 -39.38 -99.99 -107.88 -63.59 -24.28 -0.22 0.61 33.66 10.70



40 -49.79 -102.20 -119.12 -68.67 -34.47 -10.96 36.57 68.36 20.17 -36.32 -101.99 -128.37 -74.60 -37.55 -4.90 23.42 63.44 -1.55 -41.22 -104.13 -122.40 -76.65 -38.29 -17.75 46.98 78.18 8.74 -44.51 -123.04 -132.65 -79.02 -36.86 -6.97 16.85 46.48 3.31



42 -55.45 -125.12 -145.00 -75.90 -46.92 -14.64 53.34 69.94 13.74 -50.88 -118.20 -146.63 -84.54 -43.21 -7.19 27.77 78.40 -10.49 -57.90 -128.78 -151.87 -93.71 -49.53 -26.74 48.48 84.79 25.23 -51.39 -142.25 -152.11 -95.55 -49.46 -12.88 33.56 57.32 4.09



44 -55.20 -143.51 -168.16 -85.98 -62.49 -13.16 48.12 66.02 9.36 -74.87 -136.01 -159.34 -97.56 -50.45 -5.19 30.10 78.09 -16.29 -82.65 -149.94 -168.37 -112.11 -65.03 -38.76 41.02 82.15 49.56 -64.28 -158.31 -168.51 -115.75 -62.17 -18.22 39.42 61.46 19.22



46 -39.01 -159.89 173.00 -102.32 -83.19 -7.05 25.69 61.32 14.80 -121.25 -157.15 -169.51 -115.48 -63.04 3.03 26.89 65.77 13.72 -117.26 -170.81 -175.94 -130.30 -86.77 -51.00 24.45 71.78 67.19 -134.13 -172.97 177.79 -140.24 -75.37 -23.72 32.83 59.22 48.11



48 100.48 -177.72 161.64 -127.66 -114.84 -1.72 -5.03 53.44 32.44 167.11 178.88 -178.05 -134.28 -89.00 10.41 7.68 37.06 39.93 -175.93 162.11 -177.13 -147.31 -121.83 -60.04 3.15 50.84 73.60 139.84 170.94 167.65 -165.64 -90.51 -28.98 15.84 49.92 73.75



50 109.08 160.83 162.99 -158.07 -166.24 1.52 -27.53 30.88 42.10 125.12 153.94 178.62 -151.02 -144.15 6.06 -23.93 1.25 44.35 133.23 129.17 -170.53 -160.16 -178.80 -62.17 -15.87 16.23 71.93 122.41 149.86 163.24 172.66 -113.94 -31.07 -5.78 28.53 86.04



52 106.88 132.03 -177.15 172.14 143.85 7.59 -40.23 -4.82 37.80 101.00 128.81 -167.03 -160.34 157.36 -8.02 -44.16 -22.13 43.44 107.91 101.95 -151.92 -162.81 133.25 -51.76 -30.89 -18.43 64.40 110.34 118.18 171.46 155.10 174.63 -24.87 -25.00 -9.01 86.18



54 97.35 83.72 -152.27 133.97 114.89 21.27 -48.88 -34.32 27.03 84.31 101.41 -130.51 -110.70 121.55 -20.85 -56.45 -36.49 40.59 90.38 82.73 -126.99 -152.49 106.50 -20.13 -43.83 -41.42 51.78 98.74 73.01 -157.85 -31.68 109.21 -0.45 -40.71 -45.37 69.94



56 76.21 21.33 -140.36 30.20 96.26 35.79 -57.20 -56.19 14.00 70.64 61.47 -117.98 -62.03 94.94 -21.64 -67.03 -49.27 35.77 72.63 62.00 -112.72 -139.25 88.28 12.35 -56.86 -57.16 33.87 85.74 31.10 -131.84 -45.45 88.61 37.00 -54.92 -69.39 14.61



58 41.79 -17.06 -136.75 -23.18 81.64 41.87 -67.37 -74.48 -1.24 55.81 3.11 -121.49 -71.59 72.99 -7.09 -78.72 -65.64 26.18 50.84 6.34 -109.85 -133.89 73.42 24.44 -71.84 -70.21 10.53 69.76 1.20 -124.94 -55.82 76.74 60.85 -69.48 -87.27 -35.20



60 8.53 -42.18 -136.13 -44.20 67.98 45.42 -80.41 -91.41 -24.35 35.77 -32.88 -127.62 -87.09 56.13 8.47 -93.60 -87.65 -14.99 24.02 -69.94 -113.43 -136.20 60.35 29.38 -90.83 -83.29 -18.81 47.72 -21.86 -126.02 -65.25 68.36 77.18 -85.81 -103.85 -56.56



62 -16.02 -63.03 -136.46 -53.43 53.19 61.91 -96.80 -107.66 -66.47 6.00 -53.73 -129.33 -102.42 47.50 15.66 -115.00 -112.89 -136.13 -5.93 -92.90 -120.36 -143.01 48.76 35.31 -117.66 -99.42 -55.74 10.80 -41.37 -130.28 -73.52 63.03 88.71 -105.54 -122.84 -72.57



64 -38.40 -82.22 -137.71 -43.15 38.21 99.46 -120.98 -125.39 -112.07 -36.72 -71.95 -120.56 -106.24 55.08 19.51 -153.17 -139.47 -159.83 -37.18 -104.89 -129.46 -154.60 40.52 43.18 -157.10 -130.78 -99.38 -49.09 -58.64 -136.56 -78.05 64.18 96.46 -130.95 -151.93 -91.57



66 -67.32 -100.34 -140.37 -2.08 34.92 115.74 123.36 133.23 -143.41 -83.73 -90.69 -102.48 30.00 79.07 44.42 143.16 -173.68 178.05 -71.89 -114.99 -140.22 154.47 49.99 52.86 158.68 141.65 -143.00 -95.91 -73.79 -143.80 -68.85 80.31 102.33 -164.89 155.64 -122.68



68 -109.30 -116.62 -143.55 17.87 143.93 113.40 61.68 76.10 -169.10 -121.92 -110.51 -87.22 23.73 92.32 119.19 96.64 134.24 150.36 -112.68 -125.66 -150.24 45.50 137.75 63.04 124.31 98.35 -179.35 -123.47 -86.26 -148.53 -26.76 108.51 106.17 150.65 104.69 -177.09



70 -152.28 -131.21 -140.56 16.35 139.33 105.14 41.55 68.77 166.00 -151.19 -131.94 -77.54 14.81 93.67 128.20 67.54 89.31 122.70 -152.24 -139.71 -150.40 25.23 147.67 68.41 99.27 80.01 151.44 -144.55 -95.26 -139.87 -2.19 123.08 107.53 104.10 77.52 135.85



72 178.19 -145.35 -23.66 8.27 121.21 95.72 27.64 61.39 141.13 -174.91 -155.85 -67.72 7.80 91.18 122.36 44.04 63.69 101.30 177.89 -172.67 -86.89 11.53 139.07 67.02 79.01 66.54 126.75 -163.77 -97.66 -95.95 -2.48 123.75 106.34 63.75 60.67 110.22



74 157.67 -158.33 -3.75 -1.99 101.38 87.99 18.10 51.23 117.31 164.65 175.95 -56.20 2.21 88.03 113.69 22.22 46.46 85.69 155.53 93.64 -59.63 -1.04 126.50 60.57 60.30 54.79 105.15 177.68 -83.34 -70.02 -11.56 117.91 102.64 28.42 46.92 92.79



76 140.95 -168.46 -10.82 -13.28 81.40 86.90 11.47 39.10 95.60 146.21 134.52 -49.30 -5.12 85.89 104.88 0.20 32.44 73.26 136.99 52.30 -68.95 -13.99 112.54 50.23 40.62 44.61 86.34 159.68 -57.71 -70.67 -25.44 108.84 98.02 -3.67 34.38 78.24



78 126.22 -171.46 -23.55 -25.41 60.63 104.72 4.85 26.30 76.10 129.03 61.98 -51.25 -16.56 85.38 97.75 -22.56 19.94 62.02 120.34 29.05 -86.67 -27.79 97.61 32.02 18.55 37.37 69.93 142.18 -51.85 -81.52 -42.30 97.03 96.53 -35.07 23.07 64.91



80 112.93 -137.41 -39.75 -39.11 38.01 134.87 -4.26 13.69 57.84 111.56 3.92 -61.19 -32.65 84.53 94.69 -45.42 8.09 50.75 104.06 6.10 -110.64 -42.76 80.18 -63.83 -6.15 34.38 54.83 123.68 -59.13 -99.52 -61.06 81.88 107.54 -64.42 12.74 51.58



82 100.31 -84.43 -61.90 -56.09 12.26 144.80 -17.66 1.28 39.15 90.95 -33.12 -77.44 -53.12 80.99 101.23 -67.32 -3.84 38.59 86.56 -21.96 -139.19 -59.43 59.81 -137.00 -35.52 34.85 39.87 101.25 -71.67 -124.43 -80.84 63.19 144.85 -90.62 2.48 37.23



84 87.01 -81.16 -113.19 -77.42 -18.68 143.03 -38.17 -11.04 18.96 61.77 -65.82 -99.39 -76.40 74.93 121.38 -87.36 -15.70 24.83 65.88 -60.47 -167.92 -77.82 36.63 -161.92 -72.34 37.04 24.35 71.15 -86.82 -156.60 -100.49 39.91 166.07 -110.62 -8.16 21.57



86 71.23 -91.82 149.07 -103.13 -54.53 136.58 -70.15 -22.77 -2.67 10.47 -97.42 -132.27 -101.04 68.45 135.74 -106.87 -26.58 8.99 38.03 -106.46 166.86 -97.68 9.93 175.56 -113.81 39.24 8.42 32.59 -102.68 163.16 -119.39 6.12 162.01 -124.31 -17.98 4.75



88 48.30 -109.27 114.28 -133.73 -95.89 128.33 -111.08 -32.68 -25.22 -49.06 -128.26 172.73 -127.27 65.00 137.33 -129.39 -35.29 -9.27 -4.78 -143.78 144.12 -119.16 -18.06 153.85 -149.90 38.00 -7.78 -6.21 -117.09 119.75 -137.91 -55.58 149.32 -138.18 -23.09 -13.00



90 -113.67 -130.95 92.78 -168.35 -143.23 119.43 -148.50 -39.52 -48.61 -86.39 -159.64 119.29 -156.11 76.07 132.63 -162.48 -39.91 -30.33 -60.95 -169.92 123.03 -143.06 -44.08 132.99 -179.49 33.71 -25.11 -41.55 -128.33 82.71 -156.92 -128.69 133.12 -155.85 -15.04 -31.36










e373265
File Attachment
GPS_III_SVN74_EC_Antenna_Patterns_Phase.zip



SV-Specific Patterns: Plots, Directivity, Phase 9

SVN75



SV-Specific Patterns: Plots, Directivity, Phase 10

SVN75: EC L5, Plot

Earth Service Space 

Service

Space 

Service



SV-Specific Patterns: Plots, Directivity, Phase 11

SVN75: EC L2, Plot

Earth Service Space 

Service

Space 

Service



SV-Specific Patterns: Plots, Directivity, Phase 12

SVN75: EC L1, Plot

Earth ServiceSpace 

Service

Space 

Service



SV-Specific Patterns: Plots, Directivity, Phase 13

SVN75: EC Directivity & Phase

Each folder contains frequencies L5, L2, and L1

Double click folder icon to open




GPS_III_SVN75_EC_L1_Antenna_Patterns_Directivity.pdf




GPS_III_SVN75_EC_L1_Antenna_Patterns_Directivity.xlsx



Directivity RHCP (dB), Ludwig Pol. #3



Phi (deg)



Theta (deg) 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350



-90 -20.96 -19.24 -24.86 -21.15 -18.30 -18.15 -15.63 -13.90 -18.95 -19.22 -26.92 -22.24 -22.13 -19.94 -14.14 -16.99 -15.04 -18.28 -17.17 -24.67 -21.27 -19.70 -26.45 -16.85 -15.81 -16.29 -26.64 -16.48 -27.96 -23.17 -24.15 -30.29 -14.23 -14.83 -16.11 -24.58



-88 -18.34 -21.62 -22.36 -21.19 -17.22 -15.70 -14.17 -12.33 -19.07 -18.18 -49.83 -20.67 -22.68 -17.75 -13.15 -14.48 -12.82 -17.23 -15.32 -24.78 -21.32 -20.80 -25.89 -14.75 -14.30 -13.09 -24.48 -15.39 -23.33 -22.96 -26.48 -26.13 -13.33 -12.81 -13.58 -24.77



-86 -16.60 -27.70 -20.36 -20.93 -16.42 -13.89 -13.23 -11.33 -19.10 -17.42 -27.39 -19.56 -22.96 -16.36 -12.42 -12.74 -11.36 -16.52 -13.95 -24.54 -21.92 -22.37 -25.74 -12.92 -13.06 -11.08 -19.12 -14.49 -21.22 -23.26 -29.18 -22.36 -12.76 -11.63 -11.85 -21.84



-84 -15.39 -35.41 -19.42 -20.43 -16.03 -12.50 -12.58 -10.71 -18.85 -16.97 -21.55 -18.97 -22.84 -15.52 -12.06 -11.76 -10.62 -16.26 -13.22 -22.43 -22.86 -25.16 -24.61 -11.46 -12.31 -9.76 -15.80 -13.62 -20.50 -24.45 -33.31 -19.67 -12.29 -11.11 -10.90 -18.19



-82 -14.66 -22.93 -19.02 -20.56 -16.38 -11.81 -12.56 -10.68 -18.16 -16.45 -18.50 -19.36 -22.66 -15.21 -11.74 -11.86 -10.91 -15.90 -13.16 -20.27 -23.52 -30.63 -23.75 -10.61 -12.69 -9.33 -13.61 -13.02 -20.38 -26.59 -38.00 -18.50 -11.85 -11.44 -10.94 -15.12



-80 -14.24 -18.61 -18.13 -21.52 -17.18 -11.77 -13.56 -11.39 -16.81 -16.02 -17.02 -20.68 -23.64 -15.74 -11.42 -13.49 -12.62 -14.85 -13.71 -18.17 -24.02 -47.91 -24.00 -10.42 -14.74 -9.81 -12.43 -12.55 -20.45 -30.73 -33.85 -18.79 -11.60 -13.07 -12.11 -13.06



-78 -14.24 -17.07 -16.88 -22.33 -18.53 -11.76 -16.31 -13.30 -14.33 -16.30 -16.57 -21.91 -25.42 -17.70 -11.07 -18.46 -16.08 -13.90 -15.06 -17.02 -22.73 -31.04 -27.26 -10.97 -19.94 -11.54 -12.39 -12.19 -21.27 -29.29 -27.73 -21.10 -12.07 -16.89 -15.01 -11.81



-76 -14.73 -17.28 -15.59 -22.61 -19.75 -11.60 -17.95 -17.71 -11.96 -17.42 -16.83 -21.77 -27.84 -22.14 -11.04 -20.56 -19.21 -13.09 -17.46 -17.07 -20.42 -26.84 -40.77 -12.35 -19.52 -14.95 -13.10 -12.68 -23.70 -22.86 -24.97 -28.13 -13.55 -19.43 -19.96 -11.26



-74 -15.46 -18.69 -14.15 -22.99 -17.86 -11.28 -12.27 -19.92 -10.29 -19.91 -18.28 -20.42 -31.80 -22.64 -11.18 -11.73 -14.80 -12.38 -21.26 -17.41 -18.49 -25.71 -21.34 -13.23 -11.03 -16.06 -14.64 -14.60 -31.08 -18.95 -23.63 -29.75 -14.65 -11.81 -17.17 -11.47



-72 -16.76 -19.52 -13.09 -23.05 -14.25 -10.52 -7.57 -13.41 -9.31 -26.38 -21.75 -18.93 -35.21 -16.15 -10.56 -7.05 -10.38 -11.45 -27.69 -17.68 -17.42 -23.91 -14.89 -11.47 -6.58 -11.74 -16.04 -18.53 -30.61 -16.56 -22.10 -18.56 -12.68 -6.71 -11.92 -12.12



-70 -19.82 -19.37 -12.71 -22.66 -11.75 -9.22 -4.72 -9.41 -8.72 -23.91 -28.20 -17.48 -33.78 -12.22 -8.95 -4.45 -7.62 -10.19 -23.78 -17.52 -17.91 -20.80 -11.43 -8.60 -4.35 -7.95 -14.32 -28.56 -21.10 -15.34 -20.77 -13.95 -9.63 -3.85 -8.61 -11.50



-68 -27.91 -20.56 -12.93 -21.37 -10.51 -7.50 -3.36 -7.21 -8.45 -16.43 -24.46 -16.50 -27.45 -10.07 -6.81 -3.23 -5.91 -9.64 -17.09 -17.51 -20.77 -19.48 -9.77 -6.43 -3.72 -5.58 -11.37 -23.32 -17.50 -15.05 -19.38 -11.57 -7.53 -2.51 -6.56 -9.16



-66 -22.89 -21.92 -14.01 -18.96 -10.19 -6.03 -3.21 -6.27 -8.74 -12.04 -19.30 -16.98 -22.92 -9.21 -5.09 -3.08 -4.94 -10.23 -13.33 -17.72 -26.46 -19.66 -9.48 -5.49 -4.44 -4.39 -9.32 -14.45 -16.54 -15.48 -18.33 -10.29 -6.67 -2.53 -5.25 -7.36



-64 -15.67 -19.19 -15.91 -18.15 -11.30 -5.41 -4.44 -5.92 -9.64 -9.41 -17.53 -19.36 -20.55 -9.86 -4.45 -4.12 -4.78 -11.61 -11.09 -16.91 -23.85 -22.05 -10.39 -6.15 -6.51 -4.04 -8.83 -10.23 -17.31 -17.60 -19.14 -10.25 -7.13 -3.96 -4.47 -7.32



-62 -12.71 -15.32 -16.57 -20.63 -14.89 -5.94 -7.48 -4.94 -10.67 -8.31 -17.74 -24.53 -19.94 -12.78 -5.29 -6.33 -4.79 -11.40 -10.18 -15.78 -18.20 -29.25 -12.59 -8.59 -9.66 -3.88 -10.28 -8.52 -17.80 -23.62 -22.53 -12.13 -8.97 -6.53 -3.69 -10.10



-60 -12.23 -13.72 -15.11 -34.10 -24.38 -7.54 -9.80 -3.14 -11.19 -8.56 -19.09 -30.26 -19.41 -20.21 -7.36 -7.57 -3.29 -9.13 -10.78 -15.56 -14.86 -21.95 -17.99 -10.70 -9.42 -3.12 -12.33 -9.03 -17.02 -18.21 -25.12 -17.59 -11.21 -7.79 -2.48 -18.08



-58 -13.85 -15.25 -13.47 -21.51 -23.01 -8.80 -6.60 -1.40 -10.44 -10.17 -21.84 -20.61 -17.88 -18.50 -8.43 -5.45 -0.97 -7.26 -13.77 -16.95 -13.43 -17.68 -23.70 -9.29 -5.48 -1.89 -10.26 -11.88 -16.26 -13.04 -25.71 -26.67 -11.11 -5.57 -1.08 -11.11



-56 -14.60 -21.97 -12.36 -14.99 -13.50 -7.49 -3.70 -0.40 -8.56 -12.07 -27.72 -16.71 -16.55 -10.57 -6.85 -3.30 0.54 -5.76 -22.75 -20.65 -13.68 -15.97 -10.85 -7.52 -2.76 -0.77 -6.98 -18.40 -16.14 -11.78 -23.25 -12.51 -9.22 -3.51 -0.01 -5.75



-54 -10.79 -28.33 -12.25 -13.28 -9.10 -5.49 -2.63 -0.34 -6.59 -10.47 -26.90 -16.27 -16.16 -6.67 -5.39 -2.83 0.71 -3.91 -14.34 -23.90 -15.24 -15.93 -6.44 -6.88 -1.85 -0.14 -4.54 -21.66 -17.94 -13.65 -17.53 -8.08 -7.45 -2.96 0.40 -3.80



-52 -7.79 -19.12 -15.03 -14.25 -6.57 -4.54 -3.12 -1.11 -4.94 -7.61 -20.39 -19.59 -17.77 -4.54 -5.32 -3.78 -0.30 -2.20 -8.39 -21.94 -17.70 -17.74 -4.96 -6.80 -2.61 -0.31 -2.77 -11.33 -23.84 -20.27 -16.63 -6.60 -5.97 -3.68 0.27 -3.42



-50 -6.08 -16.77 -29.65 -16.46 -5.39 -4.36 -4.67 -2.38 -3.82 -6.12 -16.46 -16.18 -27.91 -3.45 -5.98 -5.16 -1.79 -1.61 -6.34 -20.82 -16.85 -19.87 -5.17 -5.91 -4.59 -1.35 -1.88 -6.73 -26.45 -25.35 -20.73 -6.57 -4.57 -5.08 -0.18 -3.50



-48 -5.20 -15.45 -12.03 -14.34 -5.38 -4.08 -6.35 -3.49 -3.30 -6.23 -14.00 -8.03 -18.17 -3.23 -6.13 -6.17 -2.61 -2.48 -6.66 -20.08 -10.01 -14.51 -6.21 -4.29 -6.60 -2.88 -2.11 -5.12 -19.24 -11.91 -14.49 -6.99 -3.49 -6.36 -1.05 -3.53



-46 -5.36 -13.68 -5.24 -8.96 -6.33 -3.28 -6.78 -3.65 -3.41 -7.53 -12.61 -3.18 -9.69 -3.69 -5.38 -6.57 -2.24 -4.47 -7.61 -19.46 -4.09 -9.16 -7.26 -3.12 -7.10 -3.78 -3.42 -5.45 -14.53 -5.99 -8.62 -7.16 -2.95 -6.66 -2.07 -3.78



-44 -6.12 -12.59 -1.70 -4.80 -7.72 -2.41 -5.51 -2.57 -4.32 -7.72 -12.11 -0.22 -5.72 -4.54 -4.41 -5.97 -1.05 -6.11 -6.22 -18.24 -0.39 -5.54 -7.81 -2.82 -5.95 -3.01 -5.30 -5.72 -11.25 -2.23 -5.75 -7.09 -2.79 -5.84 -2.25 -5.00



-42 -5.15 -13.15 0.41 -2.52 -7.93 -2.05 -3.75 -0.94 -6.11 -5.01 -12.62 1.55 -3.79 -5.07 -3.91 -4.65 0.29 -5.91 -4.23 -15.61 1.64 -3.07 -7.02 -3.18 -4.34 -1.39 -6.84 -4.06 -10.67 0.38 -4.21 -6.94 -2.73 -4.69 -1.22 -7.33



-40 -2.65 -15.71 2.03 -1.57 -6.07 -2.01 -2.63 0.36 -8.27 -2.10 -14.06 2.47 -2.76 -4.40 -3.63 -3.28 1.43 -6.08 -2.54 -14.16 2.79 -1.28 -5.08 -3.42 -3.08 -0.08 -7.48 -1.66 -14.03 2.09 -2.83 -6.49 -2.49 -3.89 0.27 -8.09



-38 -0.77 -19.47 3.17 -1.08 -3.99 -1.75 -2.51 0.93 -8.18 0.02 -16.65 2.74 -1.98 -3.35 -2.82 -2.50 2.14 -8.25 -0.36 -14.95 3.42 -0.07 -3.49 -2.81 -2.40 0.65 -7.08 0.29 -26.97 2.93 -1.24 -5.70 -1.74 -3.61 1.58 -6.47



-36 0.47 -13.58 3.45 -0.81 -2.58 -1.21 -3.58 0.79 -5.87 1.56 -15.37 2.38 -1.69 -2.93 -1.77 -3.15 2.04 -8.10 1.65 -17.86 3.31 0.24 -2.81 -1.73 -2.63 0.94 -6.63 1.52 -19.00 2.90 -0.16 -4.75 -0.68 -3.87 2.10 -5.96



-34 1.64 -7.41 2.65 -1.54 -1.52 -0.40 -6.39 -0.10 -4.33 2.77 -8.79 1.11 -2.47 -2.63 -1.22 -5.91 1.00 -4.79 2.77 -15.53 2.09 -0.66 -2.56 -0.88 -4.43 0.51 -6.67 2.29 -12.67 1.94 -0.40 -3.57 0.16 -5.15 1.47 -6.75



-32 2.71 -3.91 0.52 -3.81 -0.35 0.68 -12.70 -2.16 -3.72 3.76 -4.20 -1.45 -4.67 -1.00 -0.73 -12.39 -1.17 -3.53 3.31 -8.67 -0.40 -2.96 -1.50 -0.23 -9.21 -1.37 -6.16 2.94 -7.76 -0.07 -2.55 -1.65 0.69 -8.81 -0.66 -6.82



-30 3.41 -1.70 -2.35 -5.58 0.84 1.72 -21.34 -6.16 -3.24 4.33 -1.48 -4.78 -6.71 1.09 0.64 -22.81 -5.27 -3.31 3.87 -4.25 -3.35 -5.01 0.41 0.53 -18.13 -5.63 -4.41 3.52 -3.60 -2.81 -5.70 0.62 1.17 -18.66 -4.91 -4.97



-28 3.63 -0.21 -3.30 -4.20 1.76 2.30 -10.26 -10.89 -2.51 4.15 -0.38 -5.35 -4.95 2.07 1.83 -9.97 -12.14 -2.20 4.17 -2.09 -3.85 -2.77 1.87 1.06 -8.94 -10.53 -2.58 3.77 -0.88 -3.85 -5.11 1.96 1.50 -15.09 -11.00 -3.12



-26 2.97 0.29 -1.60 -1.85 2.00 1.92 -5.99 -6.94 -2.14 2.79 -0.71 -2.49 -1.87 1.77 1.63 -6.85 -10.17 -1.58 3.42 -1.73 -1.33 0.11 2.13 0.67 -4.31 -5.82 -1.88 3.20 0.23 -1.66 -2.20 1.95 1.15 -8.69 -9.26 -2.61



-24 1.11 0.46 1.19 0.85 1.64 0.90 -1.75 -1.47 -1.59 0.18 -0.60 1.25 1.30 1.68 0.90 -3.00 -2.73 -1.09 1.38 -1.40 1.77 2.07 1.28 -0.40 -0.64 -0.80 -1.94 1.54 0.73 1.37 0.89 1.35 0.23 -3.67 -3.23 -2.56



-22 1.51 3.03 4.69 4.36 3.30 2.93 3.57 3.79 2.50 1.43 3.13 5.29 4.97 4.12 3.42 2.94 3.33 2.70 1.68 2.28 5.06 4.81 2.73 2.07 3.83 3.89 1.45 1.59 3.26 4.78 4.41 3.05 2.19 2.33 2.64 1.43



-20 6.50 7.39 8.41 8.26 7.47 7.52 8.27 8.37 7.57 6.93 7.79 8.99 8.70 7.95 7.77 7.91 8.07 7.55 6.69 7.23 8.58 8.55 7.42 7.20 8.16 8.12 6.71 6.17 7.35 8.30 8.07 7.17 6.97 7.55 7.66 6.90



-18 10.81 11.25 11.74 11.65 11.22 11.30 11.77 11.83 11.44 11.17 11.46 11.96 11.79 11.40 11.47 11.71 11.76 11.45 11.02 11.17 11.74 11.84 11.36 11.27 11.63 11.51 10.85 10.52 10.94 11.38 11.29 10.99 11.08 11.46 11.46 11.00



-16 13.73 14.01 14.24 14.12 13.85 13.89 14.12 14.16 14.04 13.96 14.00 14.13 14.03 13.92 14.12 14.35 14.37 14.15 13.88 13.87 14.11 14.20 14.05 14.05 14.14 14.02 13.76 13.58 13.63 13.78 13.81 13.81 13.97 14.16 14.07 13.78



-14 15.48 15.65 15.75 15.64 15.48 15.46 15.52 15.53 15.53 15.53 15.51 15.49 15.43 15.47 15.69 15.89 15.90 15.74 15.54 15.49 15.58 15.66 15.69 15.75 15.74 15.65 15.57 15.49 15.43 15.46 15.52 15.61 15.73 15.77 15.66 15.48



-12 16.24 16.32 16.35 16.29 16.19 16.13 16.09 16.05 16.05 16.06 16.05 16.03 16.03 16.12 16.31 16.46 16.49 16.38 16.24 16.17 16.19 16.27 16.38 16.47 16.45 16.39 16.37 16.36 16.32 16.32 16.37 16.44 16.47 16.43 16.33 16.24



-10 16.15 16.18 16.18 16.14 16.06 15.98 15.89 15.81 15.76 15.74 15.73 15.74 15.80 15.92 16.09 16.22 16.27 16.22 16.12 16.03 16.01 16.07 16.18 16.26 16.25 16.22 16.23 16.25 16.27 16.29 16.32 16.34 16.32 16.26 16.19 16.15



-8 15.43 15.44 15.43 15.38 15.31 15.22 15.12 15.02 14.94 14.88 14.85 14.87 14.95 15.09 15.25 15.38 15.45 15.44 15.38 15.31 15.26 15.26 15.29 15.32 15.32 15.32 15.35 15.39 15.44 15.48 15.49 15.49 15.47 15.44 15.43 15.42



-6 14.58 14.58 14.56 14.52 14.46 14.39 14.32 14.25 14.18 14.12 14.09 14.10 14.16 14.26 14.38 14.49 14.56 14.58 14.55 14.50 14.43 14.38 14.34 14.31 14.30 14.31 14.34 14.38 14.43 14.46 14.48 14.49 14.51 14.52 14.54 14.56



-4 14.31 14.31 14.30 14.29 14.27 14.24 14.21 14.18 14.16 14.14 14.13 14.13 14.16 14.20 14.25 14.29 14.32 14.33 14.32 14.30 14.26 14.21 14.17 14.15 14.13 14.13 14.13 14.15 14.17 14.18 14.20 14.22 14.24 14.26 14.28 14.30



-2 14.67 14.67 14.67 14.67 14.67 14.67 14.67 14.66 14.66 14.66 14.66 14.67 14.67 14.68 14.68 14.69 14.69 14.69 14.69 14.68 14.67 14.66 14.65 14.64 14.63 14.63 14.63 14.63 14.63 14.63 14.63 14.64 14.65 14.65 14.66 14.66



0 14.92 14.92 14.92 14.92 14.92 14.92 14.92 14.92 14.92 14.92 14.92 14.92 14.92 14.92 14.92 14.92 14.92 14.92 14.92 14.92 14.92 14.92 14.92 14.92 14.92 14.92 14.92 14.92 14.92 14.92 14.92 14.92 14.92 14.92 14.92 14.92



2 14.69 14.68 14.67 14.66 14.65 14.64 14.63 14.63 14.63 14.63 14.63 14.63 14.63 14.64 14.65 14.65 14.66 14.66 14.67 14.67 14.67 14.67 14.67 14.67 14.67 14.66 14.66 14.66 14.66 14.67 14.67 14.68 14.68 14.69 14.69 14.69



4 14.32 14.30 14.26 14.21 14.17 14.15 14.13 14.13 14.13 14.15 14.17 14.18 14.20 14.22 14.24 14.26 14.28 14.30 14.31 14.31 14.30 14.29 14.27 14.24 14.21 14.18 14.16 14.14 14.13 14.13 14.16 14.20 14.25 14.29 14.32 14.33



6 14.55 14.50 14.43 14.38 14.34 14.31 14.30 14.31 14.34 14.38 14.43 14.46 14.48 14.49 14.51 14.52 14.54 14.56 14.58 14.58 14.56 14.52 14.46 14.39 14.32 14.25 14.18 14.12 14.09 14.10 14.16 14.26 14.38 14.49 14.56 14.58



8 15.38 15.31 15.26 15.26 15.29 15.32 15.32 15.32 15.35 15.39 15.44 15.48 15.49 15.49 15.47 15.44 15.43 15.42 15.43 15.44 15.43 15.38 15.31 15.22 15.12 15.02 14.94 14.88 14.85 14.87 14.95 15.09 15.25 15.38 15.45 15.44



10 16.12 16.03 16.01 16.07 16.18 16.26 16.25 16.22 16.23 16.25 16.27 16.29 16.32 16.34 16.32 16.26 16.19 16.15 16.15 16.18 16.18 16.14 16.06 15.98 15.89 15.81 15.76 15.74 15.73 15.74 15.80 15.92 16.09 16.22 16.27 16.22



12 16.24 16.17 16.19 16.27 16.38 16.47 16.45 16.39 16.37 16.36 16.32 16.32 16.37 16.44 16.47 16.43 16.33 16.24 16.24 16.32 16.35 16.29 16.19 16.13 16.09 16.05 16.05 16.06 16.05 16.03 16.03 16.12 16.31 16.46 16.49 16.38



14 15.54 15.49 15.58 15.66 15.69 15.75 15.74 15.65 15.57 15.49 15.43 15.46 15.52 15.61 15.73 15.77 15.66 15.48 15.48 15.65 15.75 15.64 15.48 15.46 15.52 15.53 15.53 15.53 15.51 15.49 15.43 15.47 15.69 15.89 15.90 15.74



16 13.88 13.87 14.11 14.20 14.05 14.05 14.14 14.02 13.76 13.58 13.63 13.78 13.81 13.81 13.97 14.16 14.07 13.78 13.73 14.01 14.24 14.12 13.85 13.89 14.12 14.16 14.04 13.96 14.00 14.13 14.03 13.92 14.12 14.35 14.37 14.15



18 11.02 11.17 11.74 11.84 11.36 11.27 11.63 11.51 10.85 10.52 10.94 11.38 11.29 10.99 11.08 11.46 11.46 11.00 10.81 11.25 11.74 11.65 11.22 11.30 11.77 11.83 11.44 11.17 11.46 11.96 11.79 11.40 11.47 11.71 11.76 11.45



20 6.69 7.23 8.58 8.55 7.42 7.20 8.16 8.12 6.71 6.17 7.35 8.30 8.07 7.17 6.97 7.55 7.66 6.90 6.50 7.39 8.41 8.26 7.47 7.52 8.27 8.37 7.57 6.93 7.79 8.99 8.70 7.95 7.77 7.91 8.07 7.55



22 1.68 2.28 5.06 4.81 2.73 2.07 3.83 3.89 1.45 1.59 3.26 4.78 4.41 3.05 2.19 2.33 2.64 1.43 1.51 3.03 4.69 4.36 3.30 2.93 3.57 3.79 2.50 1.43 3.13 5.29 4.97 4.12 3.42 2.94 3.33 2.70



24 1.38 -1.40 1.77 2.07 1.28 -0.40 -0.64 -0.80 -1.94 1.54 0.73 1.37 0.89 1.35 0.23 -3.67 -3.23 -2.56 1.11 0.46 1.19 0.85 1.64 0.90 -1.75 -1.47 -1.59 0.18 -0.60 1.25 1.30 1.68 0.90 -3.00 -2.73 -1.09



26 3.42 -1.73 -1.33 0.11 2.13 0.67 -4.31 -5.82 -1.88 3.20 0.23 -1.66 -2.20 1.95 1.15 -8.69 -9.26 -2.61 2.97 0.29 -1.60 -1.85 2.00 1.92 -5.99 -6.94 -2.14 2.79 -0.71 -2.49 -1.87 1.77 1.63 -6.85 -10.17 -1.58



28 4.17 -2.09 -3.85 -2.77 1.87 1.06 -8.94 -10.53 -2.58 3.77 -0.88 -3.85 -5.11 1.96 1.50 -15.09 -11.00 -3.12 3.63 -0.21 -3.30 -4.20 1.76 2.30 -10.26 -10.89 -2.51 4.15 -0.38 -5.35 -4.95 2.07 1.83 -9.97 -12.14 -2.20



30 3.87 -4.25 -3.35 -5.01 0.41 0.53 -18.13 -5.63 -4.41 3.52 -3.60 -2.81 -5.70 0.62 1.17 -18.66 -4.91 -4.97 3.41 -1.70 -2.35 -5.58 0.84 1.72 -21.34 -6.16 -3.24 4.33 -1.48 -4.78 -6.71 1.09 0.64 -22.81 -5.27 -3.31



32 3.31 -8.67 -0.40 -2.96 -1.50 -0.23 -9.21 -1.37 -6.16 2.94 -7.76 -0.07 -2.55 -1.65 0.69 -8.81 -0.66 -6.82 2.71 -3.91 0.52 -3.81 -0.35 0.68 -12.70 -2.16 -3.72 3.76 -4.20 -1.45 -4.67 -1.00 -0.73 -12.39 -1.17 -3.53



34 2.77 -15.53 2.09 -0.66 -2.56 -0.88 -4.43 0.51 -6.67 2.29 -12.67 1.94 -0.40 -3.57 0.16 -5.15 1.47 -6.75 1.64 -7.41 2.65 -1.54 -1.52 -0.40 -6.39 -0.10 -4.33 2.77 -8.79 1.11 -2.47 -2.63 -1.22 -5.91 1.00 -4.79



36 1.65 -17.86 3.31 0.24 -2.81 -1.73 -2.63 0.94 -6.63 1.52 -19.00 2.90 -0.16 -4.75 -0.68 -3.87 2.10 -5.96 0.47 -13.58 3.45 -0.81 -2.58 -1.21 -3.58 0.79 -5.87 1.56 -15.37 2.38 -1.69 -2.93 -1.77 -3.15 2.04 -8.10



38 -0.36 -14.95 3.42 -0.07 -3.49 -2.81 -2.40 0.65 -7.08 0.29 -26.97 2.93 -1.24 -5.70 -1.74 -3.61 1.58 -6.47 -0.77 -19.47 3.17 -1.08 -3.99 -1.75 -2.51 0.93 -8.18 0.02 -16.65 2.74 -1.98 -3.35 -2.82 -2.50 2.14 -8.25



40 -2.54 -14.16 2.79 -1.28 -5.08 -3.42 -3.08 -0.08 -7.48 -1.66 -14.03 2.09 -2.83 -6.49 -2.49 -3.89 0.27 -8.09 -2.65 -15.71 2.03 -1.57 -6.07 -2.01 -2.63 0.36 -8.27 -2.10 -14.06 2.47 -2.76 -4.40 -3.63 -3.28 1.43 -6.08



42 -4.23 -15.61 1.64 -3.07 -7.02 -3.18 -4.34 -1.39 -6.84 -4.06 -10.67 0.38 -4.21 -6.94 -2.73 -4.69 -1.22 -7.33 -5.15 -13.15 0.41 -2.52 -7.93 -2.05 -3.75 -0.94 -6.11 -5.01 -12.62 1.55 -3.79 -5.07 -3.91 -4.65 0.29 -5.91



44 -6.22 -18.24 -0.39 -5.54 -7.81 -2.82 -5.95 -3.01 -5.30 -5.72 -11.25 -2.23 -5.75 -7.09 -2.79 -5.84 -2.25 -5.00 -6.12 -12.59 -1.70 -4.80 -7.72 -2.41 -5.51 -2.57 -4.32 -7.72 -12.11 -0.22 -5.72 -4.54 -4.41 -5.97 -1.05 -6.11



46 -7.61 -19.46 -4.09 -9.16 -7.26 -3.12 -7.10 -3.78 -3.42 -5.45 -14.53 -5.99 -8.62 -7.16 -2.95 -6.66 -2.07 -3.78 -5.36 -13.68 -5.24 -8.96 -6.33 -3.28 -6.78 -3.65 -3.41 -7.53 -12.61 -3.18 -9.69 -3.69 -5.38 -6.57 -2.24 -4.47



48 -6.66 -20.08 -10.01 -14.51 -6.21 -4.29 -6.60 -2.88 -2.11 -5.12 -19.24 -11.91 -14.49 -6.99 -3.49 -6.36 -1.05 -3.53 -5.20 -15.45 -12.03 -14.34 -5.38 -4.08 -6.35 -3.49 -3.30 -6.23 -14.00 -8.03 -18.17 -3.23 -6.13 -6.17 -2.61 -2.48



50 -6.34 -20.82 -16.85 -19.87 -5.17 -5.91 -4.59 -1.35 -1.88 -6.73 -26.45 -25.35 -20.73 -6.57 -4.57 -5.08 -0.18 -3.50 -6.08 -16.77 -29.65 -16.46 -5.39 -4.36 -4.67 -2.38 -3.82 -6.12 -16.46 -16.18 -27.91 -3.45 -5.98 -5.16 -1.79 -1.61



52 -8.39 -21.94 -17.70 -17.74 -4.96 -6.80 -2.61 -0.31 -2.77 -11.33 -23.84 -20.27 -16.63 -6.60 -5.97 -3.68 0.27 -3.42 -7.79 -19.12 -15.03 -14.25 -6.57 -4.54 -3.12 -1.11 -4.94 -7.61 -20.39 -19.59 -17.77 -4.54 -5.32 -3.78 -0.30 -2.20



54 -14.34 -23.90 -15.24 -15.93 -6.44 -6.88 -1.85 -0.14 -4.54 -21.66 -17.94 -13.65 -17.53 -8.08 -7.45 -2.96 0.40 -3.80 -10.79 -28.33 -12.25 -13.28 -9.10 -5.49 -2.63 -0.34 -6.59 -10.47 -26.90 -16.27 -16.16 -6.67 -5.39 -2.83 0.71 -3.91



56 -22.75 -20.65 -13.68 -15.97 -10.85 -7.52 -2.76 -0.77 -6.98 -18.40 -16.14 -11.78 -23.25 -12.51 -9.22 -3.51 -0.01 -5.75 -14.60 -21.97 -12.36 -14.99 -13.50 -7.49 -3.70 -0.40 -8.56 -12.07 -27.72 -16.71 -16.55 -10.57 -6.85 -3.30 0.54 -5.76



58 -13.77 -16.95 -13.43 -17.68 -23.70 -9.29 -5.48 -1.89 -10.26 -11.88 -16.26 -13.04 -25.71 -26.67 -11.11 -5.57 -1.08 -11.11 -13.85 -15.25 -13.47 -21.51 -23.01 -8.80 -6.60 -1.40 -10.44 -10.17 -21.84 -20.61 -17.88 -18.50 -8.43 -5.45 -0.97 -7.26



60 -10.78 -15.56 -14.86 -21.95 -17.99 -10.70 -9.42 -3.12 -12.33 -9.03 -17.02 -18.21 -25.12 -17.59 -11.21 -7.79 -2.48 -18.08 -12.23 -13.72 -15.11 -34.10 -24.38 -7.54 -9.80 -3.14 -11.19 -8.56 -19.09 -30.26 -19.41 -20.21 -7.36 -7.57 -3.29 -9.13



62 -10.18 -15.78 -18.20 -29.25 -12.59 -8.59 -9.66 -3.88 -10.28 -8.52 -17.80 -23.62 -22.53 -12.13 -8.97 -6.53 -3.69 -10.10 -12.71 -15.32 -16.57 -20.63 -14.89 -5.94 -7.48 -4.94 -10.67 -8.31 -17.74 -24.53 -19.94 -12.78 -5.29 -6.33 -4.79 -11.40



64 -11.09 -16.91 -23.85 -22.05 -10.39 -6.15 -6.51 -4.04 -8.83 -10.23 -17.31 -17.60 -19.14 -10.25 -7.13 -3.96 -4.47 -7.32 -15.67 -19.19 -15.91 -18.15 -11.30 -5.41 -4.44 -5.92 -9.64 -9.41 -17.53 -19.36 -20.55 -9.86 -4.45 -4.12 -4.78 -11.61



66 -13.33 -17.72 -26.46 -19.66 -9.48 -5.49 -4.44 -4.39 -9.32 -14.45 -16.54 -15.48 -18.33 -10.29 -6.67 -2.53 -5.25 -7.36 -22.89 -21.92 -14.01 -18.96 -10.19 -6.03 -3.21 -6.27 -8.74 -12.04 -19.30 -16.98 -22.92 -9.21 -5.09 -3.08 -4.94 -10.23



68 -17.09 -17.51 -20.77 -19.48 -9.77 -6.43 -3.72 -5.58 -11.37 -23.32 -17.50 -15.05 -19.38 -11.57 -7.53 -2.51 -6.56 -9.16 -27.91 -20.56 -12.93 -21.37 -10.51 -7.50 -3.36 -7.21 -8.45 -16.43 -24.46 -16.50 -27.45 -10.07 -6.81 -3.23 -5.91 -9.64



70 -23.78 -17.52 -17.91 -20.80 -11.43 -8.60 -4.35 -7.95 -14.32 -28.56 -21.10 -15.34 -20.77 -13.95 -9.63 -3.85 -8.61 -11.50 -19.82 -19.37 -12.71 -22.66 -11.75 -9.22 -4.72 -9.41 -8.72 -23.91 -28.20 -17.48 -33.78 -12.22 -8.95 -4.45 -7.62 -10.19



72 -27.69 -17.68 -17.42 -23.91 -14.89 -11.47 -6.58 -11.74 -16.04 -18.53 -30.61 -16.56 -22.10 -18.56 -12.68 -6.71 -11.92 -12.12 -16.76 -19.52 -13.09 -23.05 -14.25 -10.52 -7.57 -13.41 -9.31 -26.38 -21.75 -18.93 -35.21 -16.15 -10.56 -7.05 -10.38 -11.45



74 -21.26 -17.41 -18.49 -25.71 -21.34 -13.23 -11.03 -16.06 -14.64 -14.60 -31.08 -18.95 -23.63 -29.75 -14.65 -11.81 -17.17 -11.47 -15.46 -18.69 -14.15 -22.99 -17.86 -11.28 -12.27 -19.92 -10.29 -19.91 -18.28 -20.42 -31.80 -22.64 -11.18 -11.73 -14.80 -12.38



76 -17.46 -17.07 -20.42 -26.84 -40.77 -12.35 -19.52 -14.95 -13.10 -12.68 -23.70 -22.86 -24.97 -28.13 -13.55 -19.43 -19.96 -11.26 -14.73 -17.28 -15.59 -22.61 -19.75 -11.60 -17.95 -17.71 -11.96 -17.42 -16.83 -21.77 -27.84 -22.14 -11.04 -20.56 -19.21 -13.09



78 -15.06 -17.02 -22.73 -31.04 -27.26 -10.97 -19.94 -11.54 -12.39 -12.19 -21.27 -29.29 -27.73 -21.10 -12.07 -16.89 -15.01 -11.81 -14.24 -17.07 -16.88 -22.33 -18.53 -11.76 -16.31 -13.30 -14.33 -16.30 -16.57 -21.91 -25.42 -17.70 -11.07 -18.46 -16.08 -13.90



80 -13.71 -18.17 -24.02 -47.91 -24.00 -10.42 -14.74 -9.81 -12.43 -12.55 -20.45 -30.73 -33.85 -18.79 -11.60 -13.07 -12.11 -13.06 -14.24 -18.61 -18.13 -21.52 -17.18 -11.77 -13.56 -11.39 -16.81 -16.02 -17.02 -20.68 -23.64 -15.74 -11.42 -13.49 -12.62 -14.85



82 -13.16 -20.27 -23.52 -30.63 -23.75 -10.61 -12.69 -9.33 -13.61 -13.02 -20.38 -26.59 -38.00 -18.50 -11.85 -11.44 -10.94 -15.12 -14.66 -22.93 -19.02 -20.56 -16.38 -11.81 -12.56 -10.68 -18.16 -16.45 -18.50 -19.36 -22.66 -15.21 -11.74 -11.86 -10.91 -15.90



84 -13.22 -22.43 -22.86 -25.16 -24.61 -11.46 -12.31 -9.76 -15.80 -13.62 -20.50 -24.45 -33.31 -19.67 -12.29 -11.11 -10.90 -18.19 -15.39 -35.41 -19.42 -20.43 -16.03 -12.50 -12.58 -10.71 -18.85 -16.97 -21.55 -18.97 -22.84 -15.52 -12.06 -11.76 -10.62 -16.26



86 -13.95 -24.54 -21.92 -22.37 -25.74 -12.92 -13.06 -11.08 -19.12 -14.49 -21.22 -23.26 -29.18 -22.36 -12.76 -11.63 -11.85 -21.84 -16.60 -27.70 -20.36 -20.93 -16.42 -13.89 -13.23 -11.33 -19.10 -17.42 -27.39 -19.56 -22.96 -16.36 -12.42 -12.74 -11.36 -16.52



88 -15.32 -24.78 -21.32 -20.80 -25.89 -14.75 -14.30 -13.09 -24.48 -15.39 -23.33 -22.96 -26.48 -26.13 -13.33 -12.81 -13.58 -24.77 -18.34 -21.62 -22.36 -21.19 -17.22 -15.70 -14.17 -12.33 -19.07 -18.18 -49.83 -20.67 -22.68 -17.75 -13.15 -14.48 -12.82 -17.23



90 -17.17 -24.67 -21.27 -19.70 -26.45 -16.85 -15.81 -16.29 -26.64 -16.48 -27.96 -23.17 -24.15 -30.29 -14.23 -14.83 -16.11 -24.58 -20.96 -19.24 -24.86 -21.15 -18.30 -18.15 -15.63 -13.90 -18.95 -19.22 -26.92 -22.24 -22.13 -19.94 -14.14 -16.99 -15.04 -18.28
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Directivity RHCP (dB), Ludwig Pol. #3



Phi (deg)



Theta (deg) 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350



-90 -18.11 -19.00 -21.03 -16.42 -34.32 -21.94 -16.68 -15.83 -12.38 -28.10 -15.89 -13.91 -9.90 -13.38 -14.55 -14.41 -22.06 -16.80 -20.52 -13.43 -12.72 -13.08 -15.39 -21.19 -14.04 -20.20 -26.50 -24.70 -26.65 -15.23 -9.55 -17.50 -14.15 -16.35 -15.85 -17.06



-88 -20.33 -20.82 -21.99 -15.63 -30.42 -20.29 -17.69 -13.73 -11.03 -30.37 -15.16 -15.44 -10.54 -14.37 -13.62 -15.41 -21.64 -15.43 -18.62 -13.75 -15.18 -14.25 -15.72 -19.68 -16.21 -19.72 -21.15 -33.73 -28.51 -17.21 -10.23 -18.13 -13.10 -17.08 -15.85 -18.09



-86 -22.81 -24.38 -23.42 -14.72 -21.83 -19.60 -20.41 -11.91 -9.85 -21.15 -14.39 -19.40 -11.43 -16.56 -13.40 -17.29 -20.77 -13.59 -15.12 -14.92 -20.59 -15.74 -17.10 -17.50 -21.00 -17.86 -16.86 -20.03 -27.87 -21.38 -11.15 -17.11 -12.81 -18.23 -15.69 -16.20



-84 -20.28 -28.68 -24.05 -13.64 -16.74 -19.70 -24.77 -10.24 -8.94 -17.12 -13.80 -34.03 -12.48 -18.76 -14.02 -20.07 -16.69 -11.86 -11.84 -17.14 -29.57 -15.89 -18.09 -15.30 -28.75 -14.23 -13.83 -15.19 -25.07 -24.11 -11.94 -14.85 -13.29 -19.58 -13.85 -13.02



-82 -15.27 -26.36 -22.00 -12.38 -13.29 -20.71 -22.28 -8.97 -8.39 -14.74 -13.70 -21.92 -13.67 -15.94 -15.16 -22.80 -12.59 -10.31 -9.23 -20.06 -17.16 -14.54 -16.24 -13.51 -20.71 -10.93 -11.53 -12.49 -21.19 -18.74 -11.91 -12.50 -13.80 -20.01 -11.32 -10.45



-80 -11.71 -22.36 -18.66 -11.14 -10.98 -23.06 -17.03 -8.30 -7.95 -13.00 -14.11 -14.74 -14.97 -11.67 -16.57 -22.30 -9.59 -8.85 -7.31 -20.82 -12.16 -12.72 -13.30 -12.41 -15.88 -8.44 -9.59 -10.77 -17.57 -14.71 -11.00 -10.67 -14.03 -19.25 -9.13 -8.56



-78 -9.28 -19.26 -15.97 -10.03 -9.37 -27.35 -13.10 -7.92 -7.38 -11.56 -14.98 -10.96 -16.20 -8.51 -17.30 -18.06 -7.16 -7.45 -5.99 -17.36 -9.37 -11.13 -10.55 -11.97 -12.76 -6.52 -7.79 -9.40 -14.69 -12.29 -9.97 -9.34 -13.92 -17.17 -7.27 -7.16



-76 -7.60 -17.01 -14.27 -9.14 -8.17 -26.22 -10.02 -7.35 -6.98 -10.36 -16.92 -8.63 -17.26 -6.26 -14.62 -13.92 -5.09 -6.39 -5.19 -13.71 -7.76 -10.30 -8.43 -11.58 -10.23 -5.08 -6.24 -8.05 -12.16 -10.95 -9.17 -8.26 -12.21 -13.89 -5.75 -6.33



-74 -6.66 -15.66 -13.25 -8.48 -7.34 -20.81 -7.91 -6.64 -7.03 -9.41 -21.61 -7.30 -17.54 -4.78 -11.21 -11.12 -3.61 -5.90 -5.00 -11.31 -7.15 -10.30 -7.16 -10.80 -8.43 -4.29 -5.24 -6.85 -10.11 -10.52 -8.93 -7.33 -9.59 -10.91 -4.81 -6.16



-72 -6.39 -14.82 -12.91 -8.34 -7.03 -17.41 -6.71 -6.25 -7.49 -8.89 -41.82 -6.81 -17.47 -4.03 -9.14 -9.69 -2.85 -6.07 -5.67 -10.13 -7.50 -11.38 -6.66 -10.14 -7.35 -4.29 -4.91 -6.00 -8.79 -11.13 -9.62 -6.64 -7.73 -8.87 -4.67 -6.54



-70 -6.44 -14.25 -13.37 -8.95 -7.38 -15.30 -6.19 -6.41 -8.40 -8.96 -22.01 -7.11 -17.93 -3.99 -8.19 -9.24 -2.81 -7.05 -7.45 -9.88 -8.92 -14.20 -6.84 -10.00 -6.76 -5.06 -5.17 -5.59 -7.98 -12.88 -11.33 -6.33 -6.95 -7.58 -5.36 -7.23



-68 -6.43 -13.78 -14.85 -10.28 -8.40 -13.83 -6.34 -7.23 -10.01 -9.70 -15.78 -8.34 -17.80 -4.65 -8.03 -9.59 -3.62 -9.21 -10.55 -10.32 -11.63 -20.43 -7.66 -10.27 -6.69 -6.50 -6.07 -5.76 -7.63 -15.85 -14.31 -6.48 -7.11 -6.99 -6.98 -8.11



-66 -6.39 -13.19 -18.24 -12.40 -10.23 -13.10 -7.49 -9.24 -13.08 -11.43 -12.34 -11.00 -16.45 -6.17 -8.66 -11.33 -5.76 -13.50 -13.92 -11.13 -14.63 -28.67 -9.22 -11.13 -7.55 -9.18 -8.07 -6.73 -7.81 -20.67 -20.14 -7.29 -8.33 -7.68 -10.00 -9.31



-64 -6.67 -13.13 -24.10 -14.97 -13.52 -13.50 -10.53 -13.78 -20.50 -13.84 -10.12 -15.59 -14.31 -8.65 -10.29 -16.23 -10.40 -22.07 -11.92 -11.64 -13.65 -17.22 -11.87 -13.27 -10.16 -15.20 -12.29 -8.44 -8.41 -28.55 -34.56 -9.19 -11.05 -10.68 -16.10 -11.55



-62 -7.42 -13.75 -18.96 -15.19 -17.37 -15.22 -18.38 -23.54 -24.78 -12.12 -8.87 -18.12 -11.99 -11.20 -13.39 -34.45 -22.69 -16.64 -8.37 -11.28 -10.90 -12.57 -15.05 -17.67 -16.63 -24.93 -22.00 -9.45 -9.47 -20.79 -18.41 -12.43 -16.04 -19.66 -25.12 -16.82



-60 -7.73 -13.68 -13.37 -12.79 -13.81 -17.93 -21.80 -14.37 -13.57 -8.04 -8.62 -13.52 -10.21 -10.79 -18.98 -14.71 -13.93 -12.00 -6.41 -10.29 -9.16 -10.42 -14.52 -25.88 -22.41 -12.26 -14.76 -7.93 -10.66 -14.86 -12.96 -14.50 -22.38 -17.44 -13.88 -19.92



-58 -6.11 -11.38 -10.17 -10.56 -9.75 -20.01 -11.49 -8.86 -9.14 -5.17 -9.37 -10.15 -9.28 -8.92 -31.58 -9.52 -8.23 -10.42 -5.47 -9.55 -8.43 -9.60 -11.55 -21.56 -12.47 -7.51 -8.70 -5.55 -10.96 -11.65 -10.23 -12.54 -19.99 -9.96 -9.17 -10.47



-56 -3.90 -9.21 -8.39 -9.18 -7.74 -20.63 -7.67 -6.22 -6.78 -3.54 -10.96 -8.57 -9.33 -7.96 -27.79 -7.24 -5.95 -9.79 -4.75 -9.69 -8.23 -9.46 -9.51 -16.23 -8.48 -5.29 -5.69 -3.80 -10.14 -10.05 -9.36 -10.76 -17.51 -7.17 -6.66 -5.97



-54 -2.76 -8.86 -7.69 -8.85 -7.22 -20.83 -5.99 -5.07 -5.61 -3.01 -13.13 -8.36 -10.31 -8.30 -22.25 -6.46 -4.96 -8.74 -4.09 -11.04 -8.40 -9.80 -8.87 -13.71 -6.82 -4.57 -4.27 -2.98 -9.10 -9.83 -10.16 -10.70 -16.61 -6.37 -5.43 -3.98



-52 -3.10 -10.41 -8.01 -9.76 -7.80 -20.19 -5.54 -4.93 -5.31 -3.59 -14.67 -9.53 -12.04 -10.14 -21.09 -6.74 -4.44 -7.55 -3.90 -14.13 -9.36 -10.58 -9.54 -12.72 -6.65 -4.82 -4.07 -3.16 -8.63 -11.12 -12.12 -12.25 -16.39 -6.62 -5.10 -3.78



-50 -5.12 -14.21 -9.32 -12.22 -8.62 -17.24 -5.93 -5.62 -5.84 -5.45 -14.10 -12.45 -14.09 -13.84 -19.86 -7.79 -4.24 -7.12 -4.54 -20.40 -12.12 -11.75 -10.97 -12.91 -7.66 -5.69 -5.15 -4.56 -9.16 -14.19 -13.62 -14.01 -17.16 -6.91 -5.34 -5.29



-48 -9.39 -18.31 -11.29 -16.12 -8.01 -13.61 -6.97 -6.88 -7.30 -9.25 -13.00 -16.97 -15.14 -16.29 -15.27 -9.27 -4.74 -7.91 -6.69 -23.40 -19.70 -13.21 -11.05 -13.66 -9.47 -6.77 -7.69 -7.77 -11.06 -18.37 -13.33 -13.34 -19.65 -7.19 -5.85 -8.71



-46 -18.02 -14.79 -12.45 -15.19 -6.44 -10.58 -8.45 -8.37 -9.78 -18.00 -12.67 -15.51 -14.40 -11.90 -10.31 -11.20 -6.33 -9.95 -11.88 -16.84 -19.56 -14.25 -8.95 -13.08 -10.72 -7.86 -11.64 -15.10 -14.47 -17.56 -12.97 -11.54 -19.66 -8.12 -6.19 -14.31



-44 -18.39 -12.65 -11.39 -11.37 -5.20 -8.09 -10.49 -9.69 -12.94 -19.18 -12.87 -11.70 -13.48 -8.63 -7.03 -13.63 -8.84 -12.30 -32.41 -14.49 -12.67 -13.90 -6.76 -10.91 -10.80 -9.21 -14.28 -21.88 -16.57 -14.67 -13.48 -10.08 -14.05 -9.93 -6.65 -21.42



-42 -10.89 -11.91 -9.59 -9.66 -4.38 -5.90 -13.61 -10.65 -14.63 -10.53 -12.39 -9.97 -13.13 -6.85 -5.19 -16.84 -10.86 -12.61 -14.48 -13.80 -10.50 -12.70 -5.20 -8.56 -11.78 -11.46 -12.49 -10.66 -13.10 -12.69 -13.88 -8.62 -9.44 -12.73 -8.29 -20.77



-40 -7.29 -9.83 -8.50 -9.83 -3.70 -4.10 -17.16 -12.20 -12.79 -6.92 -10.03 -9.52 -13.25 -5.63 -4.06 -22.99 -11.99 -10.24 -8.10 -11.93 -9.57 -10.99 -4.06 -6.40 -16.29 -16.17 -10.12 -6.61 -9.42 -11.03 -12.76 -6.72 -6.08 -16.70 -12.03 -14.28



-38 -5.24 -6.46 -7.84 -10.40 -3.01 -2.86 -16.11 -15.62 -9.94 -5.08 -7.28 -8.66 -12.66 -4.55 -3.25 -29.08 -15.43 -7.05 -4.53 -8.51 -7.47 -8.60 -3.11 -4.57 -23.84 -20.76 -8.04 -4.55 -6.76 -9.37 -10.25 -4.54 -3.68 -18.80 -20.43 -9.60



-36 -4.28 -3.88 -6.40 -8.32 -2.49 -2.30 -12.54 -16.06 -7.57 -4.31 -5.49 -6.56 -9.71 -3.47 -2.73 -15.28 -19.45 -4.36 -2.52 -5.49 -5.09 -6.35 -2.49 -3.42 -12.88 -13.54 -6.10 -3.48 -4.88 -7.57 -7.76 -2.82 -2.51 -14.60 -20.61 -6.57



-34 -4.20 -2.74 -4.54 -5.47 -2.44 -2.32 -9.29 -9.74 -5.71 -4.30 -4.93 -4.82 -6.38 -2.47 -2.41 -10.04 -11.94 -2.83 -1.88 -3.81 -3.93 -4.82 -2.31 -3.11 -8.81 -9.15 -4.40 -2.98 -3.79 -5.95 -6.01 -2.08 -2.69 -11.33 -12.59 -4.52



-32 -4.89 -3.16 -3.50 -4.04 -3.01 -2.60 -6.17 -5.11 -4.08 -4.72 -5.87 -4.57 -4.09 -1.71 -2.19 -7.46 -8.22 -2.69 -2.67 -3.98 -4.28 -3.96 -2.52 -3.33 -6.97 -6.49 -3.12 -2.97 -3.87 -4.93 -4.88 -2.23 -3.85 -9.34 -7.91 -3.13



-30 -6.24 -5.81 -3.75 -3.72 -3.43 -2.35 -3.13 -1.91 -2.18 -4.26 -7.94 -5.76 -2.60 -0.96 -1.77 -5.48 -5.57 -2.95 -4.64 -6.56 -5.74 -3.35 -2.55 -3.05 -5.03 -4.34 -2.26 -3.16 -5.36 -4.60 -3.64 -2.58 -4.76 -6.73 -4.54 -2.27



-28 -5.08 -7.15 -2.90 -1.87 -1.24 -0.28 -0.02 0.77 0.52 -1.09 -4.25 -4.04 -0.56 0.70 0.01 -1.83 -1.37 -0.56 -3.20 -6.67 -4.14 -1.43 -0.73 -0.75 -1.73 -1.55 -0.95 -1.74 -4.21 -2.88 -0.97 -1.04 -2.45 -2.35 -1.25 -1.04



-26 0.40 0.01 1.62 2.50 2.97 3.21 3.29 3.62 3.83 3.15 1.97 1.74 2.92 3.63 3.34 2.60 3.09 3.48 2.08 0.21 0.93 2.23 2.85 2.87 2.26 2.08 1.96 1.97 1.34 1.64 2.89 2.71 2.07 2.30 2.59 1.93



-24 5.29 5.43 6.15 6.72 6.86 6.72 6.60 6.72 7.10 6.91 6.57 6.50 6.70 6.94 6.84 6.44 6.67 6.91 6.32 5.42 5.48 6.08 6.49 6.38 6.01 5.86 5.66 5.88 5.97 6.04 6.60 6.52 6.21 6.31 6.34 5.75



-22 8.82 9.04 9.52 9.90 9.90 9.66 9.51 9.60 9.87 9.87 9.85 9.87 9.84 9.83 9.77 9.48 9.45 9.57 9.39 9.06 9.06 9.34 9.52 9.32 9.16 9.14 8.93 9.06 9.28 9.36 9.62 9.60 9.47 9.53 9.46 9.05



-20 11.29 11.48 11.88 12.17 12.14 11.92 11.80 11.87 12.00 12.03 12.12 12.19 12.14 12.04 11.98 11.80 11.67 11.70 11.71 11.69 11.72 11.82 11.82 11.63 11.61 11.67 11.46 11.44 11.61 11.73 11.86 11.87 11.85 11.91 11.81 11.48



-18 12.95 13.09 13.42 13.66 13.64 13.48 13.39 13.43 13.47 13.49 13.59 13.70 13.67 13.57 13.53 13.44 13.34 13.35 13.42 13.48 13.49 13.48 13.40 13.27 13.32 13.41 13.21 13.10 13.20 13.30 13.37 13.39 13.42 13.47 13.37 13.11



-16 13.92 14.02 14.27 14.46 14.46 14.36 14.30 14.31 14.31 14.31 14.40 14.49 14.48 14.44 14.44 14.43 14.38 14.38 14.44 14.46 14.43 14.36 14.27 14.22 14.32 14.39 14.24 14.10 14.12 14.18 14.22 14.25 14.28 14.29 14.20 14.03



-14 14.27 14.35 14.52 14.64 14.66 14.61 14.57 14.57 14.57 14.57 14.63 14.69 14.70 14.71 14.75 14.78 14.76 14.75 14.75 14.72 14.65 14.57 14.50 14.52 14.64 14.71 14.61 14.48 14.46 14.49 14.51 14.53 14.54 14.52 14.43 14.32



-12 14.16 14.22 14.32 14.40 14.42 14.39 14.37 14.36 14.36 14.37 14.41 14.45 14.48 14.52 14.58 14.62 14.62 14.59 14.54 14.46 14.38 14.30 14.27 14.33 14.44 14.50 14.45 14.35 14.33 14.35 14.38 14.39 14.38 14.33 14.25 14.17



-10 13.87 13.90 13.96 14.00 14.01 13.97 13.93 13.91 13.91 13.93 13.97 14.02 14.06 14.11 14.17 14.20 14.21 14.18 14.12 14.04 13.97 13.90 13.88 13.92 14.00 14.04 14.01 13.96 13.96 14.00 14.04 14.06 14.05 14.00 13.94 13.89



-8 13.79 13.80 13.81 13.82 13.79 13.74 13.69 13.66 13.66 13.69 13.73 13.77 13.83 13.88 13.93 13.95 13.95 13.93 13.90 13.85 13.80 13.75 13.73 13.73 13.76 13.77 13.77 13.75 13.76 13.79 13.83 13.87 13.87 13.86 13.83 13.80



-6 14.12 14.12 14.11 14.09 14.06 14.02 13.98 13.95 13.95 13.97 14.00 14.05 14.09 14.14 14.17 14.19 14.20 14.19 14.17 14.15 14.12 14.10 14.08 14.07 14.07 14.07 14.06 14.06 14.07 14.08 14.11 14.13 14.14 14.14 14.14 14.13



-4 14.72 14.72 14.71 14.69 14.67 14.65 14.63 14.62 14.62 14.62 14.64 14.67 14.69 14.72 14.74 14.76 14.77 14.77 14.76 14.76 14.75 14.74 14.73 14.73 14.72 14.72 14.72 14.72 14.72 14.73 14.73 14.74 14.74 14.74 14.73 14.73



-2 15.26 15.25 15.25 15.24 15.23 15.23 15.22 15.22 15.22 15.22 15.23 15.23 15.24 15.25 15.26 15.26 15.27 15.27 15.28 15.28 15.28 15.28 15.28 15.28 15.28 15.28 15.28 15.28 15.28 15.28 15.28 15.28 15.28 15.27 15.27 15.26



0 15.47 15.47 15.47 15.47 15.47 15.47 15.47 15.47 15.47 15.47 15.47 15.47 15.47 15.47 15.47 15.47 15.47 15.47 15.47 15.47 15.47 15.47 15.47 15.47 15.47 15.47 15.47 15.47 15.47 15.47 15.47 15.47 15.47 15.47 15.47 15.47



2 15.28 15.28 15.28 15.28 15.28 15.28 15.28 15.28 15.28 15.28 15.28 15.28 15.28 15.28 15.28 15.27 15.27 15.26 15.26 15.25 15.25 15.24 15.23 15.23 15.22 15.22 15.22 15.22 15.23 15.23 15.24 15.25 15.26 15.26 15.27 15.27



4 14.76 14.76 14.75 14.74 14.73 14.73 14.72 14.72 14.72 14.72 14.72 14.73 14.73 14.74 14.74 14.74 14.73 14.73 14.72 14.72 14.71 14.69 14.67 14.65 14.63 14.62 14.62 14.62 14.64 14.67 14.69 14.72 14.74 14.76 14.77 14.77



6 14.17 14.15 14.12 14.10 14.08 14.07 14.07 14.07 14.06 14.06 14.07 14.08 14.11 14.13 14.14 14.14 14.14 14.13 14.12 14.12 14.11 14.09 14.06 14.02 13.98 13.95 13.95 13.97 14.00 14.05 14.09 14.14 14.17 14.19 14.20 14.19



8 13.90 13.85 13.80 13.75 13.73 13.73 13.76 13.77 13.77 13.75 13.76 13.79 13.83 13.87 13.87 13.86 13.83 13.80 13.79 13.80 13.81 13.82 13.79 13.74 13.69 13.66 13.66 13.69 13.73 13.77 13.83 13.88 13.93 13.95 13.95 13.93



10 14.12 14.04 13.97 13.90 13.88 13.92 14.00 14.04 14.01 13.96 13.96 14.00 14.04 14.06 14.05 14.00 13.94 13.89 13.87 13.90 13.96 14.00 14.01 13.97 13.93 13.91 13.91 13.93 13.97 14.02 14.06 14.11 14.17 14.20 14.21 14.18



12 14.54 14.46 14.38 14.30 14.27 14.33 14.44 14.50 14.45 14.35 14.33 14.35 14.38 14.39 14.38 14.33 14.25 14.17 14.16 14.22 14.32 14.40 14.42 14.39 14.37 14.36 14.36 14.37 14.41 14.45 14.48 14.52 14.58 14.62 14.62 14.59



14 14.75 14.72 14.65 14.57 14.50 14.52 14.64 14.71 14.61 14.48 14.46 14.49 14.51 14.53 14.54 14.52 14.43 14.32 14.27 14.35 14.52 14.64 14.66 14.61 14.57 14.57 14.57 14.57 14.63 14.69 14.70 14.71 14.75 14.78 14.76 14.75



16 14.44 14.46 14.43 14.36 14.27 14.22 14.32 14.39 14.24 14.10 14.12 14.18 14.22 14.25 14.28 14.29 14.20 14.03 13.92 14.02 14.27 14.46 14.46 14.36 14.30 14.31 14.31 14.31 14.40 14.49 14.48 14.44 14.44 14.43 14.38 14.38



18 13.42 13.48 13.49 13.48 13.40 13.27 13.32 13.41 13.21 13.10 13.20 13.30 13.37 13.39 13.42 13.47 13.37 13.11 12.95 13.09 13.42 13.66 13.64 13.48 13.39 13.43 13.47 13.49 13.59 13.70 13.67 13.57 13.53 13.44 13.34 13.35



20 11.71 11.69 11.72 11.82 11.82 11.63 11.61 11.67 11.46 11.44 11.61 11.73 11.86 11.87 11.85 11.91 11.81 11.48 11.29 11.48 11.88 12.17 12.14 11.92 11.80 11.87 12.00 12.03 12.12 12.19 12.14 12.04 11.98 11.80 11.67 11.70



22 9.39 9.06 9.06 9.34 9.52 9.32 9.16 9.14 8.93 9.06 9.28 9.36 9.62 9.60 9.47 9.53 9.46 9.05 8.82 9.04 9.52 9.90 9.90 9.66 9.51 9.60 9.87 9.87 9.85 9.87 9.84 9.83 9.77 9.48 9.45 9.57



24 6.32 5.42 5.48 6.08 6.49 6.38 6.01 5.86 5.66 5.88 5.97 6.04 6.60 6.52 6.21 6.31 6.34 5.75 5.29 5.43 6.15 6.72 6.86 6.72 6.60 6.72 7.10 6.91 6.57 6.50 6.70 6.94 6.84 6.44 6.67 6.91



26 2.08 0.21 0.93 2.23 2.85 2.87 2.26 2.08 1.96 1.97 1.34 1.64 2.89 2.71 2.07 2.30 2.59 1.93 0.40 0.01 1.62 2.50 2.97 3.21 3.29 3.62 3.83 3.15 1.97 1.74 2.92 3.63 3.34 2.60 3.09 3.48



28 -3.20 -6.67 -4.14 -1.43 -0.73 -0.75 -1.73 -1.55 -0.95 -1.74 -4.21 -2.88 -0.97 -1.04 -2.45 -2.35 -1.25 -1.04 -5.08 -7.15 -2.90 -1.87 -1.24 -0.28 -0.02 0.77 0.52 -1.09 -4.25 -4.04 -0.56 0.70 0.01 -1.83 -1.37 -0.56



30 -4.64 -6.56 -5.74 -3.35 -2.55 -3.05 -5.03 -4.34 -2.26 -3.16 -5.36 -4.60 -3.64 -2.58 -4.76 -6.73 -4.54 -2.27 -6.24 -5.81 -3.75 -3.72 -3.43 -2.35 -3.13 -1.91 -2.18 -4.26 -7.94 -5.76 -2.60 -0.96 -1.77 -5.48 -5.57 -2.95



32 -2.67 -3.98 -4.28 -3.96 -2.52 -3.33 -6.97 -6.49 -3.12 -2.97 -3.87 -4.93 -4.88 -2.23 -3.85 -9.34 -7.91 -3.13 -4.89 -3.16 -3.50 -4.04 -3.01 -2.60 -6.17 -5.11 -4.08 -4.72 -5.87 -4.57 -4.09 -1.71 -2.19 -7.46 -8.22 -2.69



34 -1.88 -3.81 -3.93 -4.82 -2.31 -3.11 -8.81 -9.15 -4.40 -2.98 -3.79 -5.95 -6.01 -2.08 -2.69 -11.33 -12.59 -4.52 -4.20 -2.74 -4.54 -5.47 -2.44 -2.32 -9.29 -9.74 -5.71 -4.30 -4.93 -4.82 -6.38 -2.47 -2.41 -10.04 -11.94 -2.83



36 -2.52 -5.49 -5.09 -6.35 -2.49 -3.42 -12.88 -13.54 -6.10 -3.48 -4.88 -7.57 -7.76 -2.82 -2.51 -14.60 -20.61 -6.57 -4.28 -3.88 -6.40 -8.32 -2.49 -2.30 -12.54 -16.06 -7.57 -4.31 -5.49 -6.56 -9.71 -3.47 -2.73 -15.28 -19.45 -4.36



38 -4.53 -8.51 -7.47 -8.60 -3.11 -4.57 -23.84 -20.76 -8.04 -4.55 -6.76 -9.37 -10.25 -4.54 -3.68 -18.80 -20.43 -9.60 -5.24 -6.46 -7.84 -10.40 -3.01 -2.86 -16.11 -15.62 -9.94 -5.08 -7.28 -8.66 -12.66 -4.55 -3.25 -29.08 -15.43 -7.05



40 -8.10 -11.93 -9.57 -10.99 -4.06 -6.40 -16.29 -16.17 -10.12 -6.61 -9.42 -11.03 -12.76 -6.72 -6.08 -16.70 -12.03 -14.28 -7.29 -9.83 -8.50 -9.83 -3.70 -4.10 -17.16 -12.20 -12.79 -6.92 -10.03 -9.52 -13.25 -5.63 -4.06 -22.99 -11.99 -10.24



42 -14.48 -13.80 -10.50 -12.70 -5.20 -8.56 -11.78 -11.46 -12.49 -10.66 -13.10 -12.69 -13.88 -8.62 -9.44 -12.73 -8.29 -20.77 -10.89 -11.91 -9.59 -9.66 -4.38 -5.90 -13.61 -10.65 -14.63 -10.53 -12.39 -9.97 -13.13 -6.85 -5.19 -16.84 -10.86 -12.61



44 -32.41 -14.49 -12.67 -13.90 -6.76 -10.91 -10.80 -9.21 -14.28 -21.88 -16.57 -14.67 -13.48 -10.08 -14.05 -9.93 -6.65 -21.42 -18.39 -12.65 -11.39 -11.37 -5.20 -8.09 -10.49 -9.69 -12.94 -19.18 -12.87 -11.70 -13.48 -8.63 -7.03 -13.63 -8.84 -12.30



46 -11.88 -16.84 -19.56 -14.25 -8.95 -13.08 -10.72 -7.86 -11.64 -15.10 -14.47 -17.56 -12.97 -11.54 -19.66 -8.12 -6.19 -14.31 -18.02 -14.79 -12.45 -15.19 -6.44 -10.58 -8.45 -8.37 -9.78 -18.00 -12.67 -15.51 -14.40 -11.90 -10.31 -11.20 -6.33 -9.95



48 -6.69 -23.40 -19.70 -13.21 -11.05 -13.66 -9.47 -6.77 -7.69 -7.77 -11.06 -18.37 -13.33 -13.34 -19.65 -7.19 -5.85 -8.71 -9.39 -18.31 -11.29 -16.12 -8.01 -13.61 -6.97 -6.88 -7.30 -9.25 -13.00 -16.97 -15.14 -16.29 -15.27 -9.27 -4.74 -7.91



50 -4.54 -20.40 -12.12 -11.75 -10.97 -12.91 -7.66 -5.69 -5.15 -4.56 -9.16 -14.19 -13.62 -14.01 -17.16 -6.91 -5.34 -5.29 -5.12 -14.21 -9.32 -12.22 -8.62 -17.24 -5.93 -5.62 -5.84 -5.45 -14.10 -12.45 -14.09 -13.84 -19.86 -7.79 -4.24 -7.12



52 -3.90 -14.13 -9.36 -10.58 -9.54 -12.72 -6.65 -4.82 -4.07 -3.16 -8.63 -11.12 -12.12 -12.25 -16.39 -6.62 -5.10 -3.78 -3.10 -10.41 -8.01 -9.76 -7.80 -20.19 -5.54 -4.93 -5.31 -3.59 -14.67 -9.53 -12.04 -10.14 -21.09 -6.74 -4.44 -7.55



54 -4.09 -11.04 -8.40 -9.80 -8.87 -13.71 -6.82 -4.57 -4.27 -2.98 -9.10 -9.83 -10.16 -10.70 -16.61 -6.37 -5.43 -3.98 -2.76 -8.86 -7.69 -8.85 -7.22 -20.83 -5.99 -5.07 -5.61 -3.01 -13.13 -8.36 -10.31 -8.30 -22.25 -6.46 -4.96 -8.74



56 -4.75 -9.69 -8.23 -9.46 -9.51 -16.23 -8.48 -5.29 -5.69 -3.80 -10.14 -10.05 -9.36 -10.76 -17.51 -7.17 -6.66 -5.97 -3.90 -9.21 -8.39 -9.18 -7.74 -20.63 -7.67 -6.22 -6.78 -3.54 -10.96 -8.57 -9.33 -7.96 -27.79 -7.24 -5.95 -9.79



58 -5.47 -9.55 -8.43 -9.60 -11.55 -21.56 -12.47 -7.51 -8.70 -5.55 -10.96 -11.65 -10.23 -12.54 -19.99 -9.96 -9.17 -10.47 -6.11 -11.38 -10.17 -10.56 -9.75 -20.01 -11.49 -8.86 -9.14 -5.17 -9.37 -10.15 -9.28 -8.92 -31.58 -9.52 -8.23 -10.42



60 -6.41 -10.29 -9.16 -10.42 -14.52 -25.88 -22.41 -12.26 -14.76 -7.93 -10.66 -14.86 -12.96 -14.50 -22.38 -17.44 -13.88 -19.92 -7.73 -13.68 -13.37 -12.79 -13.81 -17.93 -21.80 -14.37 -13.57 -8.04 -8.62 -13.52 -10.21 -10.79 -18.98 -14.71 -13.93 -12.00



62 -8.37 -11.28 -10.90 -12.57 -15.05 -17.67 -16.63 -24.93 -22.00 -9.45 -9.47 -20.79 -18.41 -12.43 -16.04 -19.66 -25.12 -16.82 -7.42 -13.75 -18.96 -15.19 -17.37 -15.22 -18.38 -23.54 -24.78 -12.12 -8.87 -18.12 -11.99 -11.20 -13.39 -34.45 -22.69 -16.64



64 -11.92 -11.64 -13.65 -17.22 -11.87 -13.27 -10.16 -15.20 -12.29 -8.44 -8.41 -28.55 -34.56 -9.19 -11.05 -10.68 -16.10 -11.55 -6.67 -13.13 -24.10 -14.97 -13.52 -13.50 -10.53 -13.78 -20.50 -13.84 -10.12 -15.59 -14.31 -8.65 -10.29 -16.23 -10.40 -22.07



66 -13.92 -11.13 -14.63 -28.67 -9.22 -11.13 -7.55 -9.18 -8.07 -6.73 -7.81 -20.67 -20.14 -7.29 -8.33 -7.68 -10.00 -9.31 -6.39 -13.19 -18.24 -12.40 -10.23 -13.10 -7.49 -9.24 -13.08 -11.43 -12.34 -11.00 -16.45 -6.17 -8.66 -11.33 -5.76 -13.50



68 -10.55 -10.32 -11.63 -20.43 -7.66 -10.27 -6.69 -6.50 -6.07 -5.76 -7.63 -15.85 -14.31 -6.48 -7.11 -6.99 -6.98 -8.11 -6.43 -13.78 -14.85 -10.28 -8.40 -13.83 -6.34 -7.23 -10.01 -9.70 -15.78 -8.34 -17.80 -4.65 -8.03 -9.59 -3.62 -9.21



70 -7.45 -9.88 -8.92 -14.20 -6.84 -10.00 -6.76 -5.06 -5.17 -5.59 -7.98 -12.88 -11.33 -6.33 -6.95 -7.58 -5.36 -7.23 -6.44 -14.25 -13.37 -8.95 -7.38 -15.30 -6.19 -6.41 -8.40 -8.96 -22.01 -7.11 -17.93 -3.99 -8.19 -9.24 -2.81 -7.05



72 -5.67 -10.13 -7.50 -11.38 -6.66 -10.14 -7.35 -4.29 -4.91 -6.00 -8.79 -11.13 -9.62 -6.64 -7.73 -8.87 -4.67 -6.54 -6.39 -14.82 -12.91 -8.34 -7.03 -17.41 -6.71 -6.25 -7.49 -8.89 -41.82 -6.81 -17.47 -4.03 -9.14 -9.69 -2.85 -6.07



74 -5.00 -11.31 -7.15 -10.30 -7.16 -10.80 -8.43 -4.29 -5.24 -6.85 -10.11 -10.52 -8.93 -7.33 -9.59 -10.91 -4.81 -6.16 -6.66 -15.66 -13.25 -8.48 -7.34 -20.81 -7.91 -6.64 -7.03 -9.41 -21.61 -7.30 -17.54 -4.78 -11.21 -11.12 -3.61 -5.90



76 -5.19 -13.71 -7.76 -10.30 -8.43 -11.58 -10.23 -5.08 -6.24 -8.05 -12.16 -10.95 -9.17 -8.26 -12.21 -13.89 -5.75 -6.33 -7.60 -17.01 -14.27 -9.14 -8.17 -26.22 -10.02 -7.35 -6.98 -10.36 -16.92 -8.63 -17.26 -6.26 -14.62 -13.92 -5.09 -6.39



78 -5.99 -17.36 -9.37 -11.13 -10.55 -11.97 -12.76 -6.52 -7.79 -9.40 -14.69 -12.29 -9.97 -9.34 -13.92 -17.17 -7.27 -7.16 -9.28 -19.26 -15.97 -10.03 -9.37 -27.35 -13.10 -7.92 -7.38 -11.56 -14.98 -10.96 -16.20 -8.51 -17.30 -18.06 -7.16 -7.45



80 -7.31 -20.82 -12.16 -12.72 -13.30 -12.41 -15.88 -8.44 -9.59 -10.77 -17.57 -14.71 -11.00 -10.67 -14.03 -19.25 -9.13 -8.56 -11.71 -22.36 -18.66 -11.14 -10.98 -23.06 -17.03 -8.30 -7.95 -13.00 -14.11 -14.74 -14.97 -11.67 -16.57 -22.30 -9.59 -8.85



82 -9.23 -20.06 -17.16 -14.54 -16.24 -13.51 -20.71 -10.93 -11.53 -12.49 -21.19 -18.74 -11.91 -12.50 -13.80 -20.01 -11.32 -10.45 -15.27 -26.36 -22.00 -12.38 -13.29 -20.71 -22.28 -8.97 -8.39 -14.74 -13.70 -21.92 -13.67 -15.94 -15.16 -22.80 -12.59 -10.31



84 -11.84 -17.14 -29.57 -15.89 -18.09 -15.30 -28.75 -14.23 -13.83 -15.19 -25.07 -24.11 -11.94 -14.85 -13.29 -19.58 -13.85 -13.02 -20.28 -28.68 -24.05 -13.64 -16.74 -19.70 -24.77 -10.24 -8.94 -17.12 -13.80 -34.03 -12.48 -18.76 -14.02 -20.07 -16.69 -11.86



86 -15.12 -14.92 -20.59 -15.74 -17.10 -17.50 -21.00 -17.86 -16.86 -20.03 -27.87 -21.38 -11.15 -17.11 -12.81 -18.23 -15.69 -16.20 -22.81 -24.38 -23.42 -14.72 -21.83 -19.60 -20.41 -11.91 -9.85 -21.15 -14.39 -19.40 -11.43 -16.56 -13.40 -17.29 -20.77 -13.59



88 -18.62 -13.75 -15.18 -14.25 -15.72 -19.68 -16.21 -19.72 -21.15 -33.73 -28.51 -17.21 -10.23 -18.13 -13.10 -17.08 -15.85 -18.09 -20.33 -20.82 -21.99 -15.63 -30.42 -20.29 -17.69 -13.73 -11.03 -30.37 -15.16 -15.44 -10.54 -14.37 -13.62 -15.41 -21.64 -15.43



90 -20.52 -13.43 -12.72 -13.08 -15.39 -21.19 -14.04 -20.20 -26.50 -24.70 -26.65 -15.23 -9.55 -17.50 -14.15 -16.35 -15.85 -17.06 -18.11 -19.00 -21.03 -16.42 -34.32 -21.94 -16.68 -15.83 -12.38 -28.10 -15.89 -13.91 -9.90 -13.38 -14.55 -14.41 -22.06 -16.80
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Directivity RHCP (dB), Ludwig Pol. #3



Phi (deg)



Theta (deg) 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350



-90 -21.06 -19.93 -16.86 -14.66 -21.63 -20.87 -17.98 -26.23 -11.11 -21.03 -16.92 -16.66 -11.62 -24.51 -15.34 -20.52 -24.25 -10.74 -36.98 -17.97 -16.78 -16.30 -29.02 -16.74 -21.91 -17.45 -18.35 -22.85 -20.72 -20.98 -13.08 -30.70 -14.66 -26.10 -20.74 -14.63



-88 -18.38 -21.53 -18.18 -12.01 -18.96 -19.64 -18.90 -23.74 -10.40 -24.39 -15.71 -18.49 -11.64 -25.11 -15.49 -19.97 -20.61 -9.28 -25.23 -18.64 -20.14 -15.24 -24.85 -16.61 -22.88 -14.90 -15.71 -24.13 -20.70 -21.92 -12.42 -27.58 -15.73 -22.62 -17.86 -12.55



-86 -14.35 -22.81 -19.66 -9.77 -16.72 -19.80 -18.98 -20.91 -9.72 -23.72 -14.75 -20.08 -11.57 -20.59 -16.90 -19.11 -16.36 -8.23 -17.56 -19.88 -24.16 -13.53 -20.54 -16.63 -22.11 -12.52 -13.29 -21.63 -20.56 -20.10 -11.86 -23.68 -17.43 -19.69 -14.78 -10.81



-84 -11.27 -22.07 -20.96 -7.99 -14.88 -21.45 -18.06 -18.18 -9.27 -19.33 -14.19 -19.55 -11.37 -16.25 -19.78 -18.58 -13.22 -7.55 -13.22 -22.33 -20.57 -11.95 -17.08 -16.77 -20.13 -10.69 -11.36 -17.86 -21.01 -17.21 -11.38 -20.53 -18.56 -17.68 -12.42 -9.44



-82 -9.06 -19.73 -21.75 -6.82 -13.52 -23.92 -16.72 -15.66 -9.17 -15.84 -14.04 -17.90 -11.20 -13.29 -22.21 -18.75 -11.01 -7.17 -10.35 -26.89 -16.09 -10.66 -14.51 -17.27 -18.22 -9.50 -9.89 -14.65 -22.04 -15.18 -11.16 -17.75 -17.67 -16.59 -10.86 -8.57



-80 -7.53 -17.92 -22.27 -6.27 -12.61 -26.06 -15.07 -13.43 -9.22 -13.08 -14.45 -16.99 -11.13 -11.30 -19.00 -19.17 -9.41 -7.09 -8.32 -34.01 -13.75 -9.68 -12.85 -18.19 -16.55 -8.91 -8.79 -12.23 -23.41 -14.51 -11.24 -15.68 -15.52 -15.85 -9.78 -8.23



-78 -6.64 -17.53 -22.62 -6.22 -12.01 -23.27 -13.28 -11.60 -9.38 -10.99 -15.94 -17.35 -11.30 -10.09 -14.38 -19.49 -8.36 -7.31 -7.04 -29.50 -12.92 -9.04 -12.03 -18.48 -15.09 -8.84 -8.06 -10.40 -23.92 -15.13 -11.54 -14.40 -13.18 -15.04 -9.21 -8.30



-76 -6.39 -19.23 -23.14 -6.72 -11.82 -19.63 -11.72 -10.19 -9.84 -9.58 -18.35 -19.11 -12.00 -9.71 -11.15 -19.94 -7.83 -7.89 -6.58 -22.43 -13.49 -8.75 -11.93 -16.73 -14.11 -9.22 -7.71 -8.96 -20.79 -16.86 -12.12 -13.44 -11.45 -14.13 -9.26 -8.83



-74 -6.95 -24.87 -25.23 -7.99 -12.32 -17.62 -10.68 -9.33 -10.70 -8.74 -18.74 -23.34 -13.50 -10.11 -9.31 -20.51 -7.89 -9.01 -7.00 -18.33 -16.15 -8.95 -12.72 -14.33 -13.44 -10.22 -7.66 -7.95 -15.77 -19.03 -13.00 -12.52 -10.95 -13.06 -10.00 -10.05



-72 -8.26 -23.36 -34.06 -10.27 -13.68 -16.55 -10.30 -9.25 -12.05 -8.50 -15.50 -26.26 -16.09 -11.25 -8.63 -21.27 -8.75 -10.89 -8.36 -15.61 -24.65 -9.92 -14.93 -12.61 -13.05 -12.00 -7.88 -7.60 -12.05 -19.25 -13.96 -11.92 -11.90 -12.29 -11.56 -11.95



-70 -9.99 -15.35 -26.46 -14.12 -16.53 -16.06 -10.49 -10.23 -13.95 -8.96 -12.24 -17.93 -20.04 -13.31 -8.69 -22.24 -10.63 -13.58 -10.53 -13.34 -22.82 -11.80 -19.41 -11.90 -13.58 -14.57 -8.68 -7.98 -9.67 -17.23 -15.11 -11.99 -14.47 -12.31 -13.75 -14.01



-68 -11.28 -11.30 -18.72 -21.05 -20.91 -16.22 -11.25 -12.73 -16.03 -10.40 -9.86 -12.73 -23.99 -16.03 -9.18 -21.64 -13.97 -16.22 -12.10 -11.40 -13.25 -14.80 -31.36 -12.41 -16.13 -18.25 -10.32 -9.10 -8.20 -15.57 -17.34 -12.90 -19.63 -13.36 -15.80 -15.36



-66 -10.70 -9.25 -14.72 -25.17 -17.84 -17.19 -12.28 -17.07 -17.29 -13.28 -8.28 -9.47 -21.94 -16.10 -10.12 -17.18 -17.47 -15.90 -10.96 -9.83 -8.93 -19.15 -22.83 -14.43 -24.23 -24.03 -12.95 -10.88 -7.74 -14.30 -23.09 -14.30 -26.61 -15.21 -16.39 -15.49



-64 -9.24 -8.78 -12.28 -17.93 -12.75 -18.69 -12.09 -16.16 -16.80 -16.51 -7.49 -7.51 -17.89 -13.17 -11.73 -12.32 -14.45 -13.16 -9.21 -8.80 -6.40 -20.66 -15.97 -17.46 -18.97 -21.39 -16.70 -11.46 -8.45 -12.45 -35.19 -13.96 -20.80 -13.16 -15.44 -16.21



-62 -8.01 -10.11 -10.74 -15.03 -9.55 -19.36 -10.11 -10.89 -15.14 -14.19 -7.49 -6.62 -15.20 -10.82 -14.17 -8.66 -10.61 -11.56 -8.71 -8.70 -5.05 -18.58 -12.56 -17.10 -10.97 -14.48 -19.10 -9.63 -10.36 -10.34 -19.69 -11.35 -18.08 -8.56 -14.08 -20.26



-60 -6.83 -13.96 -9.92 -14.44 -7.79 -19.10 -7.54 -7.71 -13.53 -10.04 -8.30 -6.73 -14.15 -9.70 -17.30 -6.13 -8.47 -12.03 -9.54 -9.75 -4.76 -18.37 -10.53 -14.34 -7.03 -10.67 -16.83 -7.67 -13.37 -8.88 -16.02 -9.06 -18.72 -5.42 -12.41 -23.39



-58 -5.73 -19.67 -9.85 -15.23 -7.18 -19.70 -5.47 -6.28 -12.26 -7.27 -10.10 -7.87 -14.91 -9.82 -20.56 -4.49 -7.85 -14.46 -10.55 -12.07 -5.49 -21.10 -9.53 -12.91 -4.96 -8.94 -13.32 -6.43 -16.72 -8.59 -16.12 -8.07 -21.41 -3.82 -10.64 -14.21



-56 -5.30 -15.42 -10.52 -16.56 -7.58 -21.53 -4.27 -6.13 -11.17 -5.79 -13.18 -10.17 -18.07 -11.51 -22.44 -3.64 -8.44 -16.72 -9.96 -15.32 -7.40 -29.76 -9.49 -12.72 -4.17 -8.94 -10.44 -5.93 -17.18 -9.97 -19.71 -8.32 -21.90 -3.69 -9.25 -9.71



-54 -6.05 -11.82 -11.46 -17.21 -9.12 -19.64 -3.93 -7.15 -10.28 -5.48 -16.05 -13.07 -26.81 -15.75 -20.71 -3.69 -10.02 -13.71 -8.53 -15.22 -10.31 -29.36 -10.49 -12.88 -4.35 -10.59 -8.75 -6.09 -13.83 -13.15 -23.08 -9.70 -18.84 -5.01 -8.76 -7.89



-52 -8.31 -10.92 -10.93 -16.37 -11.71 -14.66 -4.40 -9.30 -9.81 -6.45 -13.46 -12.97 -27.56 -23.72 -17.09 -4.60 -11.75 -10.58 -8.28 -11.84 -11.70 -20.43 -12.66 -12.49 -5.31 -13.40 -8.38 -7.15 -10.60 -13.65 -16.47 -12.10 -16.09 -7.64 -9.52 -8.05



-50 -12.58 -10.79 -8.53 -14.83 -12.99 -10.83 -5.50 -11.59 -9.98 -9.29 -9.73 -10.13 -19.11 -14.73 -13.62 -5.93 -11.17 -9.60 -10.46 -9.27 -9.67 -16.56 -13.87 -11.79 -7.01 -15.57 -9.27 -9.80 -8.41 -10.11 -13.12 -13.11 -14.14 -10.83 -11.41 -10.15



-48 -17.29 -9.18 -6.31 -13.34 -10.57 -8.25 -6.68 -11.29 -10.73 -16.25 -7.25 -7.92 -16.06 -9.14 -10.77 -7.19 -9.62 -10.29 -17.94 -7.60 -7.55 -13.95 -10.21 -11.13 -9.14 -14.61 -10.43 -15.05 -7.04 -7.92 -12.43 -10.46 -12.30 -12.02 -11.88 -14.00



-46 -15.76 -7.07 -5.14 -11.95 -7.49 -6.63 -7.19 -9.29 -11.70 -20.41 -5.81 -6.64 -14.25 -6.13 -8.38 -8.07 -9.02 -11.29 -21.18 -6.45 -6.38 -11.47 -6.15 -10.00 -10.57 -11.78 -9.78 -15.45 -6.36 -7.18 -13.25 -7.66 -9.72 -10.18 -9.42 -17.51



-44 -13.25 -5.69 -5.07 -10.29 -5.10 -5.49 -6.89 -8.06 -12.10 -10.57 -5.15 -6.08 -11.76 -4.22 -6.46 -8.92 -9.53 -10.95 -11.06 -5.74 -5.79 -9.04 -3.27 -7.91 -10.71 -9.42 -8.35 -10.21 -6.29 -7.27 -13.97 -5.61 -6.57 -8.02 -7.88 -16.61



-42 -11.07 -5.06 -5.74 -8.42 -3.41 -4.47 -6.47 -7.97 -11.21 -6.68 -5.10 -6.15 -9.12 -3.05 -5.23 -10.42 -11.04 -9.55 -7.65 -5.44 -5.30 -6.81 -1.51 -5.41 -10.97 -8.47 -7.90 -7.70 -6.57 -7.51 -12.50 -3.92 -3.88 -6.83 -8.37 -12.76



-40 -8.70 -4.67 -6.18 -6.55 -2.17 -3.59 -6.40 -8.58 -9.76 -4.90 -5.37 -6.59 -6.93 -2.41 -4.52 -11.79 -12.54 -8.17 -6.10 -5.15 -4.63 -4.97 -0.70 -3.31 -11.46 -9.21 -8.58 -6.88 -6.70 -7.17 -8.80 -2.43 -2.09 -6.73 -10.50 -8.92



-38 -6.51 -3.61 -5.09 -4.76 -1.29 -2.97 -6.53 -8.69 -8.46 -4.34 -5.39 -6.71 -5.10 -1.96 -3.99 -10.98 -11.68 -6.80 -4.93 -4.06 -3.75 -3.66 -0.63 -2.09 -10.04 -10.52 -9.41 -6.55 -6.06 -5.94 -5.02 -1.33 -1.36 -7.46 -11.62 -6.20



-36 -4.97 -2.13 -3.16 -3.33 -0.86 -2.70 -6.32 -7.23 -7.30 -4.64 -4.74 -5.72 -3.87 -1.54 -3.42 -8.82 -9.01 -5.21 -3.57 -2.40 -2.87 -2.93 -1.11 -1.98 -7.84 -9.16 -8.77 -5.88 -4.50 -4.21 -2.46 -0.88 -1.66 -8.33 -9.19 -4.54



-34 -4.16 -1.07 -1.79 -2.62 -1.03 -2.96 -5.75 -4.90 -5.88 -5.55 -3.87 -3.90 -3.19 -1.21 -2.72 -7.02 -6.80 -3.87 -2.49 -1.23 -2.35 -2.87 -2.02 -2.97 -6.67 -6.58 -6.60 -5.07 -2.82 -2.58 -1.32 -1.22 -2.80 -8.59 -6.61 -3.36



-32 -3.99 -0.94 -1.52 -2.84 -2.01 -3.91 -5.06 -2.43 -3.67 -6.15 -3.47 -2.30 -2.63 -1.02 -2.00 -5.79 -5.43 -3.28 -2.63 -1.38 -2.59 -3.48 -3.32 -4.73 -6.37 -4.74 -4.01 -4.36 -1.91 -1.54 -1.39 -2.12 -4.23 -8.38 -4.57 -2.12



-30 -3.77 -2.17 -2.41 -3.48 -3.17 -4.28 -3.13 0.22 -0.64 -3.88 -3.20 -1.21 -1.56 -0.58 -1.19 -4.30 -3.61 -2.54 -4.14 -3.12 -3.12 -3.68 -4.18 -5.00 -4.81 -2.89 -1.33 -2.88 -1.74 -1.11 -1.81 -2.06 -3.88 -6.25 -2.07 -0.43



-28 -1.62 -3.11 -2.04 -1.32 -1.03 -1.04 0.55 3.09 2.71 0.53 -0.90 0.41 0.75 1.21 0.67 -1.03 0.01 0.58 -2.34 -3.18 -1.49 -1.14 -1.54 -1.26 -0.93 0.01 1.55 0.26 -0.73 -0.21 -0.40 0.57 -0.14 -1.09 1.29 1.90



-26 2.38 0.96 2.30 3.28 3.44 3.52 4.43 5.93 5.85 4.68 3.32 3.47 4.00 4.25 3.77 3.19 4.23 4.77 3.13 1.72 2.43 2.99 3.04 3.33 3.27 3.51 4.51 3.98 2.59 2.47 2.93 4.09 4.08 3.80 4.79 4.68



-24 6.39 5.93 6.73 7.25 7.26 7.24 7.67 8.45 8.53 8.01 7.22 6.96 7.27 7.40 7.05 6.89 7.75 8.23 7.35 6.22 6.24 6.71 6.97 7.11 6.89 6.84 7.35 7.26 6.40 6.05 6.46 7.27 7.46 7.49 7.86 7.54



-22 9.61 9.56 9.95 10.13 10.08 9.99 10.14 10.52 10.71 10.55 10.16 9.90 10.02 10.05 9.82 9.78 10.36 10.71 10.21 9.41 9.25 9.62 9.92 9.98 9.76 9.63 9.87 9.89 9.50 9.26 9.51 9.90 10.04 10.15 10.32 10.09



-20 11.90 11.96 12.09 12.12 12.07 11.95 11.93 12.10 12.34 12.39 12.22 12.04 12.06 12.02 11.88 11.89 12.21 12.42 12.13 11.64 11.49 11.75 12.02 12.04 11.87 11.76 11.87 11.90 11.77 11.73 11.88 11.97 11.98 12.05 12.14 12.05



-18 13.35 13.40 13.43 13.42 13.39 13.26 13.12 13.17 13.42 13.58 13.54 13.42 13.39 13.33 13.26 13.29 13.45 13.55 13.40 13.13 13.04 13.20 13.37 13.41 13.31 13.23 13.27 13.30 13.32 13.40 13.51 13.47 13.35 13.31 13.35 13.36



-16 14.10 14.15 14.17 14.18 14.14 13.99 13.79 13.77 13.98 14.17 14.20 14.12 14.08 14.05 14.03 14.05 14.13 14.17 14.10 13.97 13.92 13.98 14.07 14.14 14.12 14.08 14.08 14.11 14.18 14.31 14.40 14.33 14.14 14.01 13.99 14.05



-14 14.29 14.37 14.43 14.46 14.41 14.23 14.01 13.94 14.07 14.23 14.28 14.24 14.21 14.21 14.23 14.25 14.30 14.33 14.31 14.24 14.18 14.17 14.22 14.29 14.34 14.34 14.33 14.33 14.40 14.52 14.61 14.55 14.35 14.17 14.12 14.19



-12 14.09 14.23 14.34 14.38 14.31 14.11 13.88 13.77 13.81 13.91 13.96 13.95 13.93 13.95 13.98 14.02 14.07 14.11 14.11 14.07 14.00 13.96 13.98 14.05 14.10 14.12 14.11 14.10 14.14 14.22 14.27 14.22 14.07 13.92 13.87 13.94



-10 13.74 13.92 14.06 14.10 14.01 13.82 13.61 13.48 13.45 13.49 13.52 13.52 13.51 13.53 13.56 13.60 13.64 13.67 13.68 13.66 13.63 13.61 13.64 13.69 13.72 13.73 13.72 13.69 13.68 13.68 13.68 13.62 13.53 13.46 13.47 13.57



-8 13.54 13.70 13.80 13.83 13.77 13.65 13.52 13.41 13.36 13.34 13.34 13.33 13.32 13.32 13.33 13.35 13.36 13.38 13.40 13.43 13.46 13.50 13.55 13.59 13.61 13.60 13.56 13.50 13.44 13.38 13.32 13.26 13.22 13.21 13.27 13.38



-6 13.69 13.78 13.84 13.87 13.86 13.83 13.78 13.74 13.70 13.66 13.63 13.61 13.59 13.58 13.58 13.58 13.59 13.61 13.65 13.70 13.77 13.83 13.89 13.92 13.93 13.90 13.85 13.78 13.70 13.62 13.55 13.50 13.47 13.48 13.52 13.60



-4 14.18 14.22 14.25 14.28 14.30 14.31 14.31 14.30 14.29 14.27 14.26 14.24 14.22 14.21 14.20 14.20 14.21 14.24 14.27 14.31 14.36 14.40 14.44 14.46 14.46 14.44 14.40 14.35 14.29 14.24 14.19 14.15 14.12 14.12 14.13 14.15



-2 14.76 14.77 14.78 14.79 14.80 14.81 14.82 14.83 14.83 14.83 14.83 14.82 14.82 14.82 14.82 14.82 14.83 14.84 14.85 14.87 14.88 14.89 14.90 14.91 14.90 14.90 14.88 14.86 14.84 14.82 14.80 14.78 14.77 14.76 14.76 14.76



0 15.06 15.06 15.06 15.06 15.06 15.06 15.06 15.06 15.06 15.06 15.06 15.06 15.06 15.06 15.06 15.06 15.06 15.06 15.06 15.06 15.06 15.06 15.06 15.06 15.06 15.06 15.06 15.06 15.06 15.06 15.06 15.06 15.06 15.06 15.06 15.06



2 14.85 14.87 14.88 14.89 14.90 14.91 14.90 14.90 14.88 14.86 14.84 14.82 14.80 14.78 14.77 14.76 14.76 14.76 14.76 14.77 14.78 14.79 14.80 14.81 14.82 14.83 14.83 14.83 14.83 14.82 14.82 14.82 14.82 14.82 14.83 14.84



4 14.27 14.31 14.36 14.40 14.44 14.46 14.46 14.44 14.40 14.35 14.29 14.24 14.19 14.15 14.12 14.12 14.13 14.15 14.18 14.22 14.25 14.28 14.30 14.31 14.31 14.30 14.29 14.27 14.26 14.24 14.22 14.21 14.20 14.20 14.21 14.24



6 13.65 13.70 13.77 13.83 13.89 13.92 13.93 13.90 13.85 13.78 13.70 13.62 13.55 13.50 13.47 13.48 13.52 13.60 13.69 13.78 13.84 13.87 13.86 13.83 13.78 13.74 13.70 13.66 13.63 13.61 13.59 13.58 13.58 13.58 13.59 13.61



8 13.40 13.43 13.46 13.50 13.55 13.59 13.61 13.60 13.56 13.50 13.44 13.38 13.32 13.26 13.22 13.21 13.27 13.38 13.54 13.70 13.80 13.83 13.77 13.65 13.52 13.41 13.36 13.34 13.34 13.33 13.32 13.32 13.33 13.35 13.36 13.38



10 13.68 13.66 13.63 13.61 13.64 13.69 13.72 13.73 13.72 13.69 13.68 13.68 13.68 13.62 13.53 13.46 13.47 13.57 13.74 13.92 14.06 14.10 14.01 13.82 13.61 13.48 13.45 13.49 13.52 13.52 13.51 13.53 13.56 13.60 13.64 13.67



12 14.11 14.07 14.00 13.96 13.98 14.05 14.10 14.12 14.11 14.10 14.14 14.22 14.27 14.22 14.07 13.92 13.87 13.94 14.09 14.23 14.34 14.38 14.31 14.11 13.88 13.77 13.81 13.91 13.96 13.95 13.93 13.95 13.98 14.02 14.07 14.11



14 14.31 14.24 14.18 14.17 14.22 14.29 14.34 14.34 14.33 14.33 14.40 14.52 14.61 14.55 14.35 14.17 14.12 14.19 14.29 14.37 14.43 14.46 14.41 14.23 14.01 13.94 14.07 14.23 14.28 14.24 14.21 14.21 14.23 14.25 14.30 14.33



16 14.10 13.97 13.92 13.98 14.07 14.14 14.12 14.08 14.08 14.11 14.18 14.31 14.40 14.33 14.14 14.01 13.99 14.05 14.10 14.15 14.17 14.18 14.14 13.99 13.79 13.77 13.98 14.17 14.20 14.12 14.08 14.05 14.03 14.05 14.13 14.17



18 13.40 13.13 13.04 13.20 13.37 13.41 13.31 13.23 13.27 13.30 13.32 13.40 13.51 13.47 13.35 13.31 13.35 13.36 13.35 13.40 13.43 13.42 13.39 13.26 13.12 13.17 13.42 13.58 13.54 13.42 13.39 13.33 13.26 13.29 13.45 13.55



20 12.13 11.64 11.49 11.75 12.02 12.04 11.87 11.76 11.87 11.90 11.77 11.73 11.88 11.97 11.98 12.05 12.14 12.05 11.90 11.96 12.09 12.12 12.07 11.95 11.93 12.10 12.34 12.39 12.22 12.04 12.06 12.02 11.88 11.89 12.21 12.42



22 10.21 9.41 9.25 9.62 9.92 9.98 9.76 9.63 9.87 9.89 9.50 9.26 9.51 9.90 10.04 10.15 10.32 10.09 9.61 9.56 9.95 10.13 10.08 9.99 10.14 10.52 10.71 10.55 10.16 9.90 10.02 10.05 9.82 9.78 10.36 10.71



24 7.35 6.22 6.24 6.71 6.97 7.11 6.89 6.84 7.35 7.26 6.40 6.05 6.46 7.27 7.46 7.49 7.86 7.54 6.39 5.93 6.73 7.25 7.26 7.24 7.67 8.45 8.53 8.01 7.22 6.96 7.27 7.40 7.05 6.89 7.75 8.23



26 3.13 1.72 2.43 2.99 3.04 3.33 3.27 3.51 4.51 3.98 2.59 2.47 2.93 4.09 4.08 3.80 4.79 4.68 2.38 0.96 2.30 3.28 3.44 3.52 4.43 5.93 5.85 4.68 3.32 3.47 4.00 4.25 3.77 3.19 4.23 4.77



28 -2.34 -3.18 -1.49 -1.14 -1.54 -1.26 -0.93 0.01 1.55 0.26 -0.73 -0.21 -0.40 0.57 -0.14 -1.09 1.29 1.90 -1.62 -3.11 -2.04 -1.32 -1.03 -1.04 0.55 3.09 2.71 0.53 -0.90 0.41 0.75 1.21 0.67 -1.03 0.01 0.58



30 -4.14 -3.12 -3.12 -3.68 -4.18 -5.00 -4.81 -2.89 -1.33 -2.88 -1.74 -1.11 -1.81 -2.06 -3.88 -6.25 -2.07 -0.43 -3.77 -2.17 -2.41 -3.48 -3.17 -4.28 -3.13 0.22 -0.64 -3.88 -3.20 -1.21 -1.56 -0.58 -1.19 -4.30 -3.61 -2.54



32 -2.63 -1.38 -2.59 -3.48 -3.32 -4.73 -6.37 -4.74 -4.01 -4.36 -1.91 -1.54 -1.39 -2.12 -4.23 -8.38 -4.57 -2.12 -3.99 -0.94 -1.52 -2.84 -2.01 -3.91 -5.06 -2.43 -3.67 -6.15 -3.47 -2.30 -2.63 -1.02 -2.00 -5.79 -5.43 -3.28



34 -2.49 -1.23 -2.35 -2.87 -2.02 -2.97 -6.67 -6.58 -6.60 -5.07 -2.82 -2.58 -1.32 -1.22 -2.80 -8.59 -6.61 -3.36 -4.16 -1.07 -1.79 -2.62 -1.03 -2.96 -5.75 -4.90 -5.88 -5.55 -3.87 -3.90 -3.19 -1.21 -2.72 -7.02 -6.80 -3.87



36 -3.57 -2.40 -2.87 -2.93 -1.11 -1.98 -7.84 -9.16 -8.77 -5.88 -4.50 -4.21 -2.46 -0.88 -1.66 -8.33 -9.19 -4.54 -4.97 -2.13 -3.16 -3.33 -0.86 -2.70 -6.32 -7.23 -7.30 -4.64 -4.74 -5.72 -3.87 -1.54 -3.42 -8.82 -9.01 -5.21



38 -4.93 -4.06 -3.75 -3.66 -0.63 -2.09 -10.04 -10.52 -9.41 -6.55 -6.06 -5.94 -5.02 -1.33 -1.36 -7.46 -11.62 -6.20 -6.51 -3.61 -5.09 -4.76 -1.29 -2.97 -6.53 -8.69 -8.46 -4.34 -5.39 -6.71 -5.10 -1.96 -3.99 -10.98 -11.68 -6.80



40 -6.10 -5.15 -4.63 -4.97 -0.70 -3.31 -11.46 -9.21 -8.58 -6.88 -6.70 -7.17 -8.80 -2.43 -2.09 -6.73 -10.50 -8.92 -8.70 -4.67 -6.18 -6.55 -2.17 -3.59 -6.40 -8.58 -9.76 -4.90 -5.37 -6.59 -6.93 -2.41 -4.52 -11.79 -12.54 -8.17



42 -7.65 -5.44 -5.30 -6.81 -1.51 -5.41 -10.97 -8.47 -7.90 -7.70 -6.57 -7.51 -12.50 -3.92 -3.88 -6.83 -8.37 -12.76 -11.07 -5.06 -5.74 -8.42 -3.41 -4.47 -6.47 -7.97 -11.21 -6.68 -5.10 -6.15 -9.12 -3.05 -5.23 -10.42 -11.04 -9.55



44 -11.06 -5.74 -5.79 -9.04 -3.27 -7.91 -10.71 -9.42 -8.35 -10.21 -6.29 -7.27 -13.97 -5.61 -6.57 -8.02 -7.88 -16.61 -13.25 -5.69 -5.07 -10.29 -5.10 -5.49 -6.89 -8.06 -12.10 -10.57 -5.15 -6.08 -11.76 -4.22 -6.46 -8.92 -9.53 -10.95



46 -21.18 -6.45 -6.38 -11.47 -6.15 -10.00 -10.57 -11.78 -9.78 -15.45 -6.36 -7.18 -13.25 -7.66 -9.72 -10.18 -9.42 -17.51 -15.76 -7.07 -5.14 -11.95 -7.49 -6.63 -7.19 -9.29 -11.70 -20.41 -5.81 -6.64 -14.25 -6.13 -8.38 -8.07 -9.02 -11.29



48 -17.94 -7.60 -7.55 -13.95 -10.21 -11.13 -9.14 -14.61 -10.43 -15.05 -7.04 -7.92 -12.43 -10.46 -12.30 -12.02 -11.88 -14.00 -17.29 -9.18 -6.31 -13.34 -10.57 -8.25 -6.68 -11.29 -10.73 -16.25 -7.25 -7.92 -16.06 -9.14 -10.77 -7.19 -9.62 -10.29



50 -10.46 -9.27 -9.67 -16.56 -13.87 -11.79 -7.01 -15.57 -9.27 -9.80 -8.41 -10.11 -13.12 -13.11 -14.14 -10.83 -11.41 -10.15 -12.58 -10.79 -8.53 -14.83 -12.99 -10.83 -5.50 -11.59 -9.98 -9.29 -9.73 -10.13 -19.11 -14.73 -13.62 -5.93 -11.17 -9.60



52 -8.28 -11.84 -11.70 -20.43 -12.66 -12.49 -5.31 -13.40 -8.38 -7.15 -10.60 -13.65 -16.47 -12.10 -16.09 -7.64 -9.52 -8.05 -8.31 -10.92 -10.93 -16.37 -11.71 -14.66 -4.40 -9.30 -9.81 -6.45 -13.46 -12.97 -27.56 -23.72 -17.09 -4.60 -11.75 -10.58



54 -8.53 -15.22 -10.31 -29.36 -10.49 -12.88 -4.35 -10.59 -8.75 -6.09 -13.83 -13.15 -23.08 -9.70 -18.84 -5.01 -8.76 -7.89 -6.05 -11.82 -11.46 -17.21 -9.12 -19.64 -3.93 -7.15 -10.28 -5.48 -16.05 -13.07 -26.81 -15.75 -20.71 -3.69 -10.02 -13.71



56 -9.96 -15.32 -7.40 -29.76 -9.49 -12.72 -4.17 -8.94 -10.44 -5.93 -17.18 -9.97 -19.71 -8.32 -21.90 -3.69 -9.25 -9.71 -5.30 -15.42 -10.52 -16.56 -7.58 -21.53 -4.27 -6.13 -11.17 -5.79 -13.18 -10.17 -18.07 -11.51 -22.44 -3.64 -8.44 -16.72



58 -10.55 -12.07 -5.49 -21.10 -9.53 -12.91 -4.96 -8.94 -13.32 -6.43 -16.72 -8.59 -16.12 -8.07 -21.41 -3.82 -10.64 -14.21 -5.73 -19.67 -9.85 -15.23 -7.18 -19.70 -5.47 -6.28 -12.26 -7.27 -10.10 -7.87 -14.91 -9.82 -20.56 -4.49 -7.85 -14.46



60 -9.54 -9.75 -4.76 -18.37 -10.53 -14.34 -7.03 -10.67 -16.83 -7.67 -13.37 -8.88 -16.02 -9.06 -18.72 -5.42 -12.41 -23.39 -6.83 -13.96 -9.92 -14.44 -7.79 -19.10 -7.54 -7.71 -13.53 -10.04 -8.30 -6.73 -14.15 -9.70 -17.30 -6.13 -8.47 -12.03



62 -8.71 -8.70 -5.05 -18.58 -12.56 -17.10 -10.97 -14.48 -19.10 -9.63 -10.36 -10.34 -19.69 -11.35 -18.08 -8.56 -14.08 -20.26 -8.01 -10.11 -10.74 -15.03 -9.55 -19.36 -10.11 -10.89 -15.14 -14.19 -7.49 -6.62 -15.20 -10.82 -14.17 -8.66 -10.61 -11.56



64 -9.21 -8.80 -6.40 -20.66 -15.97 -17.46 -18.97 -21.39 -16.70 -11.46 -8.45 -12.45 -35.19 -13.96 -20.80 -13.16 -15.44 -16.21 -9.24 -8.78 -12.28 -17.93 -12.75 -18.69 -12.09 -16.16 -16.80 -16.51 -7.49 -7.51 -17.89 -13.17 -11.73 -12.32 -14.45 -13.16



66 -10.96 -9.83 -8.93 -19.15 -22.83 -14.43 -24.23 -24.03 -12.95 -10.88 -7.74 -14.30 -23.09 -14.30 -26.61 -15.21 -16.39 -15.49 -10.70 -9.25 -14.72 -25.17 -17.84 -17.19 -12.28 -17.07 -17.29 -13.28 -8.28 -9.47 -21.94 -16.10 -10.12 -17.18 -17.47 -15.90



68 -12.10 -11.40 -13.25 -14.80 -31.36 -12.41 -16.13 -18.25 -10.32 -9.10 -8.20 -15.57 -17.34 -12.90 -19.63 -13.36 -15.80 -15.36 -11.28 -11.30 -18.72 -21.05 -20.91 -16.22 -11.25 -12.73 -16.03 -10.40 -9.86 -12.73 -23.99 -16.03 -9.18 -21.64 -13.97 -16.22



70 -10.53 -13.34 -22.82 -11.80 -19.41 -11.90 -13.58 -14.57 -8.68 -7.98 -9.67 -17.23 -15.11 -11.99 -14.47 -12.31 -13.75 -14.01 -9.99 -15.35 -26.46 -14.12 -16.53 -16.06 -10.49 -10.23 -13.95 -8.96 -12.24 -17.93 -20.04 -13.31 -8.69 -22.24 -10.63 -13.58



72 -8.36 -15.61 -24.65 -9.92 -14.93 -12.61 -13.05 -12.00 -7.88 -7.60 -12.05 -19.25 -13.96 -11.92 -11.90 -12.29 -11.56 -11.95 -8.26 -23.36 -34.06 -10.27 -13.68 -16.55 -10.30 -9.25 -12.05 -8.50 -15.50 -26.26 -16.09 -11.25 -8.63 -21.27 -8.75 -10.89



74 -7.00 -18.33 -16.15 -8.95 -12.72 -14.33 -13.44 -10.22 -7.66 -7.95 -15.77 -19.03 -13.00 -12.52 -10.95 -13.06 -10.00 -10.05 -6.95 -24.87 -25.23 -7.99 -12.32 -17.62 -10.68 -9.33 -10.70 -8.74 -18.74 -23.34 -13.50 -10.11 -9.31 -20.51 -7.89 -9.01



76 -6.58 -22.43 -13.49 -8.75 -11.93 -16.73 -14.11 -9.22 -7.71 -8.96 -20.79 -16.86 -12.12 -13.44 -11.45 -14.13 -9.26 -8.83 -6.39 -19.23 -23.14 -6.72 -11.82 -19.63 -11.72 -10.19 -9.84 -9.58 -18.35 -19.11 -12.00 -9.71 -11.15 -19.94 -7.83 -7.89



78 -7.04 -29.50 -12.92 -9.04 -12.03 -18.48 -15.09 -8.84 -8.06 -10.40 -23.92 -15.13 -11.54 -14.40 -13.18 -15.04 -9.21 -8.30 -6.64 -17.53 -22.62 -6.22 -12.01 -23.27 -13.28 -11.60 -9.38 -10.99 -15.94 -17.35 -11.30 -10.09 -14.38 -19.49 -8.36 -7.31



80 -8.32 -34.01 -13.75 -9.68 -12.85 -18.19 -16.55 -8.91 -8.79 -12.23 -23.41 -14.51 -11.24 -15.68 -15.52 -15.85 -9.78 -8.23 -7.53 -17.92 -22.27 -6.27 -12.61 -26.06 -15.07 -13.43 -9.22 -13.08 -14.45 -16.99 -11.13 -11.30 -19.00 -19.17 -9.41 -7.09



82 -10.35 -26.89 -16.09 -10.66 -14.51 -17.27 -18.22 -9.50 -9.89 -14.65 -22.04 -15.18 -11.16 -17.75 -17.67 -16.59 -10.86 -8.57 -9.06 -19.73 -21.75 -6.82 -13.52 -23.92 -16.72 -15.66 -9.17 -15.84 -14.04 -17.90 -11.20 -13.29 -22.21 -18.75 -11.01 -7.17



84 -13.22 -22.33 -20.57 -11.95 -17.08 -16.77 -20.13 -10.69 -11.36 -17.86 -21.01 -17.21 -11.38 -20.53 -18.56 -17.68 -12.42 -9.44 -11.27 -22.07 -20.96 -7.99 -14.88 -21.45 -18.06 -18.18 -9.27 -19.33 -14.19 -19.55 -11.37 -16.25 -19.78 -18.58 -13.22 -7.55



86 -17.56 -19.88 -24.16 -13.53 -20.54 -16.63 -22.11 -12.52 -13.29 -21.63 -20.56 -20.10 -11.86 -23.68 -17.43 -19.69 -14.78 -10.81 -14.35 -22.81 -19.66 -9.77 -16.72 -19.80 -18.98 -20.91 -9.72 -23.72 -14.75 -20.08 -11.57 -20.59 -16.90 -19.11 -16.36 -8.23



88 -25.23 -18.64 -20.14 -15.24 -24.85 -16.61 -22.88 -14.90 -15.71 -24.13 -20.70 -21.92 -12.42 -27.58 -15.73 -22.62 -17.86 -12.55 -18.38 -21.53 -18.18 -12.01 -18.96 -19.64 -18.90 -23.74 -10.40 -24.39 -15.71 -18.49 -11.64 -25.11 -15.49 -19.97 -20.61 -9.28



90 -36.98 -17.97 -16.78 -16.30 -29.02 -16.74 -21.91 -17.45 -18.35 -22.85 -20.72 -20.98 -13.08 -30.70 -14.66 -26.10 -20.74 -14.63 -21.06 -19.93 -16.86 -14.66 -21.63 -20.87 -17.98 -26.23 -11.11 -21.03 -16.92 -16.66 -11.62 -24.51 -15.34 -20.52 -24.25 -10.74
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GPS_III_SVN75_EC_L1_Antenna_Patterns_Phase.xlsx



Phase RHCP (deg)



Phi (deg)



Theta (deg) 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350



-90 -162.18 146.27 -141.40 -91.02 27.68 44.88 31.69 94.40 -23.24 -150.94 136.14 -134.73 -73.52 54.01 31.85 37.48 73.55 30.49 175.87 176.33 -173.01 -75.49 50.66 29.27 41.72 78.02 -23.56 -163.51 -97.86 -138.57 -92.03 8.70 40.67 34.51 84.29 -1.62



-88 -153.50 165.62 -95.08 -76.00 57.10 75.19 66.22 115.22 19.29 -139.76 128.12 -95.89 -58.87 73.07 65.40 66.74 96.95 63.71 -172.03 -138.90 -137.33 -46.09 76.66 67.67 68.98 104.68 64.44 -151.22 -66.98 -114.51 -79.11 57.70 71.39 64.90 105.23 64.01



-86 -139.74 -172.37 -59.99 -63.90 85.17 104.76 99.09 135.67 62.33 -134.81 4.35 -62.78 -43.94 93.10 96.77 93.44 119.34 95.24 -161.08 -88.62 -103.20 -21.26 107.97 102.18 94.63 131.05 114.22 -142.74 -47.05 -95.47 -61.99 94.94 101.37 92.14 126.38 121.19



-84 -124.48 -28.13 -29.44 -50.03 109.09 133.84 130.50 155.95 107.73 -132.13 25.28 -34.90 -21.14 111.26 128.70 116.88 141.30 128.30 -151.76 -43.13 -67.65 -1.12 136.07 133.79 117.43 156.32 148.31 -136.17 -31.82 -75.28 -32.79 120.95 131.67 117.44 146.85 162.98



-82 -109.01 12.63 1.37 -36.93 130.26 162.14 160.84 176.23 154.62 -126.98 43.78 -10.69 2.55 128.28 162.58 139.67 163.70 167.29 -143.28 -6.20 -31.99 17.14 156.78 163.20 138.96 -179.23 178.73 -128.33 -16.55 -49.70 40.17 141.36 163.44 141.99 168.54 -166.26



-80 -94.15 30.67 32.28 -30.74 147.38 -166.41 -167.65 -162.18 -154.71 -118.27 59.91 14.61 20.67 145.07 -162.56 164.17 -170.86 -153.20 -136.31 26.44 8.64 -47.62 176.94 -167.71 164.02 -153.91 -153.72 -117.21 -0.78 -8.69 133.67 158.33 -164.32 168.71 -166.20 -138.49



-78 -80.97 50.29 59.94 -32.21 152.85 -130.09 -127.84 -137.63 -108.57 -108.31 77.74 46.10 36.44 158.73 -127.61 -160.01 -134.58 -115.88 -132.36 53.92 52.98 -103.77 -164.99 -137.69 -153.98 -126.03 -125.06 -105.31 14.37 71.90 174.95 172.45 -131.82 -153.08 -134.77 -109.57



-76 -67.96 74.16 85.65 -32.47 139.75 -90.54 -52.60 -99.86 -71.70 -97.71 96.83 82.51 53.77 155.27 -91.96 -46.60 -63.41 -78.39 -132.23 83.20 86.82 -85.33 81.67 -102.26 -39.13 -84.90 -93.60 -94.79 28.41 104.34 -170.75 -177.38 -93.64 -62.90 -75.69 -79.22



-74 -54.62 106.21 107.66 -23.14 116.11 -48.29 8.35 -8.18 -39.85 -84.12 115.28 114.14 80.53 100.87 -50.99 5.57 7.14 -40.80 -138.70 116.36 112.06 -56.42 65.46 -54.95 7.90 -13.29 -58.27 -86.12 33.57 120.15 -169.52 46.30 -40.83 0.60 10.76 -46.74



-72 -42.34 148.85 125.00 -2.30 104.86 -5.87 39.59 49.38 -8.90 -48.17 136.92 137.15 100.97 85.83 -6.25 31.67 45.43 -2.44 -173.98 152.19 131.64 -12.91 79.87 -6.90 33.70 42.67 -9.96 -82.91 -102.13 132.40 -175.26 52.91 13.86 28.96 53.45 -7.95



-70 -29.06 -171.94 141.24 25.69 103.61 33.90 62.14 79.87 22.52 58.58 -171.76 153.84 71.39 91.85 35.84 53.30 74.59 31.21 104.67 -171.28 148.15 21.41 91.58 27.93 54.98 76.67 41.51 -97.19 -96.41 140.43 173.61 65.26 51.20 50.05 82.81 37.92



-68 6.83 -132.82 158.06 59.84 106.50 68.25 81.96 106.56 53.08 89.79 -81.43 166.92 62.64 101.69 70.41 74.46 102.11 59.96 92.92 -137.48 167.06 48.56 99.73 54.86 74.42 104.72 77.87 115.81 -80.70 146.13 160.11 77.63 77.26 68.96 110.18 75.11



-66 118.98 -76.11 177.86 85.87 110.89 97.19 101.72 135.23 83.09 105.63 -51.87 179.89 70.97 113.71 97.82 97.16 130.02 90.45 99.74 -100.46 -148.28 79.16 104.26 80.15 93.99 133.25 106.62 114.83 -66.12 154.93 154.10 90.32 99.95 88.38 138.36 99.41



-64 134.41 -17.29 -150.66 100.86 116.43 123.50 123.78 170.17 116.13 117.99 -36.40 -164.24 78.19 127.69 121.65 123.36 160.58 130.91 110.88 -62.12 -69.22 111.74 104.84 107.43 117.16 165.15 135.18 124.51 -56.63 172.77 153.51 103.60 124.04 112.35 168.52 117.58



-62 141.39 12.67 -104.03 112.98 123.34 150.24 156.09 -150.74 154.85 131.08 -26.66 -140.07 78.03 144.60 146.30 159.32 -161.54 -176.77 121.71 -31.42 -41.91 -170.33 102.23 143.62 155.59 -158.82 170.62 136.81 -50.44 -131.67 141.82 119.07 153.84 148.17 -158.81 136.52



-60 153.32 24.11 -60.11 126.43 127.83 -177.34 -143.29 -116.00 -161.95 147.80 -20.74 -37.96 67.30 179.20 179.57 -147.53 -121.67 -133.84 132.76 -9.15 -29.24 -78.76 96.35 -160.58 -142.83 -123.29 -134.31 149.05 -34.86 -34.81 99.59 139.62 -164.16 -157.28 -126.85 -167.51



-58 179.95 27.37 -24.90 -51.76 -32.36 -132.16 -89.92 -88.57 -117.97 172.83 -19.14 19.07 55.70 -62.66 -132.58 -99.47 -92.71 -100.50 147.25 2.24 -16.83 -47.14 -36.40 -107.33 -101.00 -94.92 -76.40 160.09 -4.30 -2.48 56.91 -69.09 -116.09 -109.09 -98.80 -74.22



-56 -123.89 21.91 5.73 -45.17 -25.09 -85.13 -63.33 -66.75 -81.37 -142.79 -38.44 41.28 51.57 -33.33 -89.06 -70.56 -73.44 -67.98 -160.57 -6.43 3.06 -25.87 -48.16 -73.87 -75.52 -73.67 -47.56 176.61 33.15 17.98 -6.23 -28.66 -79.96 -78.91 -75.04 -55.74



-54 -75.80 -106.59 31.50 -38.11 -11.05 -51.61 -45.98 -48.52 -53.01 -90.02 -114.43 63.31 53.96 -16.62 -59.61 -49.63 -58.80 -38.10 -59.62 -54.28 35.34 -12.21 -36.85 -48.57 -55.60 -56.05 -34.98 -70.64 70.18 31.70 -24.67 -11.81 -51.38 -55.95 -54.11 -43.33



-52 -47.58 -125.17 53.25 -33.59 4.33 -24.84 -31.20 -33.22 -31.28 -56.43 -131.92 104.33 61.47 -0.75 -34.38 -28.61 -45.00 -17.57 -45.69 -96.69 87.52 -10.73 -21.32 -21.10 -38.88 -39.67 -26.93 -34.99 115.67 41.04 -24.74 3.05 -23.50 -35.44 -35.07 -28.85



-50 -23.44 -119.59 136.19 -45.16 17.57 2.46 -17.27 -20.87 -15.43 -32.90 -130.41 -161.12 80.47 14.57 -5.86 -6.46 -29.66 -6.62 -36.28 -118.93 170.27 -46.60 -3.52 10.03 -25.96 -24.38 -17.62 -16.30 -133.68 -144.28 -54.42 15.57 3.72 -17.68 -19.48 -13.15



-48 -0.25 -104.67 -116.07 -71.12 30.11 31.60 -5.00 -12.78 -3.51 -9.53 -121.27 -124.13 -108.77 30.48 25.88 9.95 -15.51 -0.36 -18.58 -132.15 -128.15 -85.84 17.44 36.91 -17.10 -13.26 -6.73 5.82 -102.68 -126.28 -110.28 28.43 28.77 -5.68 -9.89 -0.36



-46 24.96 -88.99 -97.33 -73.05 46.63 58.67 4.42 -10.80 6.48 22.47 -106.36 -102.18 -95.10 48.97 54.86 14.25 -8.65 9.22 17.74 -125.60 -96.21 -88.51 42.42 58.03 -8.25 -9.77 3.96 35.29 -103.26 -105.86 -103.32 46.98 52.70 -0.50 -8.61 7.65



-44 59.81 -79.51 -79.11 -63.30 72.70 80.55 11.52 -10.48 16.99 69.13 -89.35 -81.64 -81.04 71.44 77.74 10.92 -5.96 29.85 61.01 -96.53 -74.58 -76.95 72.14 75.79 2.12 -8.23 15.33 74.15 -98.25 -81.10 -83.05 72.18 76.36 3.26 -12.92 14.67



-42 102.57 -74.80 -58.07 -49.37 109.37 99.64 18.25 -5.49 32.55 110.50 -72.32 -60.88 -62.15 98.82 97.76 11.79 0.22 51.93 94.06 -67.72 -54.49 -57.70 105.48 92.93 10.13 -1.66 33.58 110.45 -85.90 -55.81 -58.27 101.92 99.60 10.00 -11.02 31.60



-40 134.20 -75.13 -35.98 -31.01 142.29 120.64 26.32 3.91 61.67 137.73 -57.95 -40.09 -38.09 125.97 120.01 19.85 10.94 67.02 125.17 -49.30 -34.09 -34.90 133.87 113.03 15.75 7.76 63.30 136.58 -71.66 -33.56 -32.72 132.16 123.12 19.14 0.74 66.24



-38 156.24 -105.75 -16.04 -10.03 165.02 144.18 36.56 16.33 105.30 159.19 -62.39 -20.00 -13.90 147.24 144.14 30.52 23.11 91.87 153.72 -37.19 -15.59 -13.36 156.33 136.56 22.10 17.97 97.51 158.21 -81.01 -15.86 -11.98 158.67 147.23 30.04 16.05 94.08



-36 176.75 -150.68 0.71 7.41 -175.74 168.54 49.46 31.55 139.12 179.01 -107.61 -2.04 4.85 168.28 166.93 41.43 35.74 142.18 175.35 -44.84 -0.85 4.75 178.01 161.03 31.58 29.23 127.53 179.66 -179.55 -2.34 2.27 -178.55 170.60 42.12 31.17 115.14



-34 -162.67 -149.17 12.80 15.38 -154.68 -166.07 66.49 47.84 164.74 -161.24 -123.75 12.13 15.60 -162.48 -168.72 52.99 49.25 173.32 -165.74 -90.99 9.65 18.30 -155.98 -172.98 43.98 41.51 156.67 -158.20 -151.18 8.30 11.27 -154.38 -166.20 53.08 45.58 144.48



-32 -142.75 -133.56 17.13 9.15 -131.59 -140.61 93.23 61.85 -167.07 -141.50 -117.91 20.37 15.09 -129.37 -138.59 62.19 62.08 -165.13 -144.48 -102.05 15.00 21.58 -126.20 -144.36 53.67 53.39 -169.64 -136.90 -122.16 16.05 13.08 -126.89 -141.53 60.49 57.95 -172.73



-30 -122.24 -111.03 9.42 -13.48 -108.26 -116.08 -133.72 67.28 -133.76 -122.30 -105.36 16.07 -3.55 -104.30 -108.93 -62.13 70.61 -133.46 -121.21 -95.65 12.05 2.08 -101.36 -115.64 0.07 58.35 -135.51 -117.64 -101.30 15.79 -1.62 -102.53 -116.17 47.17 64.96 -130.72



-28 -100.45 -86.00 -4.73 -25.93 -84.90 -92.12 -69.93 39.75 -98.43 -102.84 -87.46 0.54 -19.72 -83.92 -86.15 -69.60 58.73 -96.90 -99.03 -81.91 3.34 -19.69 -82.27 -89.72 -39.74 25.56 -104.42 -99.01 -82.35 3.51 -20.98 -81.72 -91.73 -48.26 49.87 -97.53



-26 -76.57 -57.52 -1.03 -13.77 -59.21 -65.36 -30.44 12.02 -61.48 -79.56 -59.13 4.62 -10.00 -58.12 -62.10 -38.88 19.19 -61.59 -75.74 -57.13 6.61 -16.40 -62.14 -63.25 -17.45 1.56 -71.69 -76.98 -57.29 1.94 -11.45 -57.98 -65.67 -26.93 17.66 -64.87



-24 -41.78 -17.49 20.29 12.70 -23.13 -24.99 14.06 29.00 -11.89 -39.93 -11.81 25.58 14.68 -18.19 -21.79 11.90 33.50 -13.13 -40.53 -13.22 23.18 5.17 -29.16 -23.13 16.68 21.91 -24.32 -42.92 -18.47 19.40 14.41 -22.07 -27.41 14.58 31.68 -17.32



-22 17.13 29.43 45.75 42.59 25.50 28.33 48.30 53.25 38.87 25.59 36.29 48.10 42.00 26.11 27.84 47.85 54.47 37.00 19.05 35.30 45.63 37.02 23.12 31.36 47.28 48.12 32.31 14.20 27.95 43.82 42.45 25.05 25.13 48.12 54.32 36.84



-20 59.56 62.03 67.30 66.44 61.09 62.48 69.37 71.50 67.38 64.02 64.56 66.38 63.88 57.73 60.07 69.26 72.19 66.94 61.62 64.55 66.09 63.24 60.09 63.91 67.88 68.11 65.15 59.16 60.66 65.10 64.90 59.14 60.04 68.55 71.51 66.42



-18 79.97 81.00 82.80 82.47 80.48 80.38 82.60 83.78 82.84 81.79 81.03 80.43 79.39 77.39 79.14 83.69 85.35 83.43 80.95 80.91 81.13 80.26 79.43 80.65 81.42 81.71 81.99 80.65 79.98 80.70 80.52 78.36 78.69 81.98 83.64 82.20



-16 91.50 92.25 93.02 92.84 91.77 91.01 91.41 92.08 92.16 91.92 91.42 90.70 90.04 89.48 90.79 93.16 93.85 92.62 91.14 91.08 91.57 91.56 91.23 91.13 90.80 90.94 91.83 92.14 91.79 91.47 90.98 89.96 90.11 91.50 92.34 92.01



-14 97.91 98.50 99.03 99.01 98.30 97.36 97.02 97.32 97.71 97.80 97.55 97.10 96.67 96.55 97.45 98.64 98.68 97.70 96.97 97.34 98.19 98.65 98.50 97.88 97.13 97.02 97.80 98.57 98.62 98.16 97.61 97.13 97.29 97.85 98.07 97.89



-12 100.05 100.49 100.99 101.13 100.63 99.74 99.15 99.23 99.63 99.79 99.62 99.38 99.24 99.34 99.89 100.42 100.25 99.62 99.34 99.85 100.78 101.50 101.61 101.06 100.31 100.04 100.49 101.08 101.21 100.93 100.62 100.46 100.53 100.58 100.34 100.03



-10 97.67 97.96 98.39 98.60 98.30 97.59 96.99 96.89 97.11 97.22 97.12 97.07 97.16 97.37 97.67 97.87 97.77 97.49 97.41 97.83 98.66 99.56 100.06 99.94 99.47 99.15 99.24 99.46 99.50 99.39 99.26 99.14 98.96 98.62 98.14 97.74



-8 89.89 90.10 90.42 90.59 90.42 89.92 89.40 89.09 89.00 88.95 88.90 88.96 89.14 89.38 89.59 89.74 89.78 89.75 89.83 90.20 90.94 91.87 92.62 92.93 92.82 92.58 92.45 92.41 92.36 92.26 92.07 91.76 91.31 90.77 90.27 89.95



-6 76.29 76.44 76.59 76.63 76.46 76.10 75.65 75.22 74.88 74.64 74.51 74.53 74.70 74.97 75.27 75.55 75.78 75.98 76.21 76.57 77.10 77.73 78.30 78.63 78.71 78.64 78.53 78.45 78.35 78.20 77.94 77.57 77.13 76.71 76.41 76.26



-4 59.99 60.03 60.04 59.98 59.82 59.58 59.29 58.98 58.69 58.47 58.34 58.32 58.42 58.62 58.89 59.19 59.47 59.74 59.99 60.23 60.46 60.68 60.86 60.97 61.00 60.99 60.95 60.89 60.81 60.70 60.55 60.37 60.20 60.06 59.98 59.96



-2 47.88 47.86 47.83 47.78 47.71 47.62 47.53 47.44 47.36 47.30 47.26 47.27 47.31 47.38 47.48 47.60 47.72 47.84 47.95 48.05 48.13 48.18 48.22 48.24 48.24 48.23 48.21 48.17 48.13 48.09 48.05 48.00 47.97 47.94 47.92 47.90



0 43.77 43.77 43.77 43.77 43.77 43.77 43.77 43.77 43.77 43.77 43.77 43.77 43.77 43.77 43.77 43.77 43.77 43.77 43.77 43.77 43.77 43.77 43.77 43.77 43.77 43.77 43.77 43.77 43.77 43.77 43.77 43.77 43.77 43.77 43.77 43.77



2 47.95 48.05 48.13 48.18 48.22 48.24 48.24 48.23 48.21 48.17 48.13 48.09 48.05 48.00 47.97 47.94 47.92 47.90 47.88 47.86 47.83 47.78 47.71 47.62 47.53 47.44 47.36 47.30 47.26 47.27 47.31 47.38 47.48 47.60 47.72 47.84



4 59.99 60.23 60.46 60.68 60.86 60.97 61.00 60.99 60.95 60.89 60.81 60.70 60.55 60.37 60.20 60.06 59.98 59.96 59.99 60.03 60.04 59.98 59.82 59.58 59.29 58.98 58.69 58.47 58.34 58.32 58.42 58.62 58.89 59.19 59.47 59.74



6 76.21 76.57 77.10 77.73 78.30 78.63 78.71 78.64 78.53 78.45 78.35 78.20 77.94 77.57 77.13 76.71 76.41 76.26 76.29 76.44 76.59 76.63 76.46 76.10 75.65 75.22 74.88 74.64 74.51 74.53 74.70 74.97 75.27 75.55 75.78 75.98



8 89.83 90.20 90.94 91.87 92.62 92.93 92.82 92.58 92.45 92.41 92.36 92.26 92.07 91.76 91.31 90.77 90.27 89.95 89.89 90.10 90.42 90.59 90.42 89.92 89.40 89.09 89.00 88.95 88.90 88.96 89.14 89.38 89.59 89.74 89.78 89.75



10 97.41 97.83 98.66 99.56 100.06 99.94 99.47 99.15 99.24 99.46 99.50 99.39 99.26 99.14 98.96 98.62 98.14 97.74 97.67 97.96 98.39 98.60 98.30 97.59 96.99 96.89 97.11 97.22 97.12 97.07 97.16 97.37 97.67 97.87 97.77 97.49



12 99.34 99.85 100.78 101.50 101.61 101.06 100.31 100.04 100.49 101.08 101.21 100.93 100.62 100.46 100.53 100.58 100.34 100.03 100.05 100.49 100.99 101.13 100.63 99.74 99.15 99.23 99.63 99.79 99.62 99.38 99.24 99.34 99.89 100.42 100.25 99.62



14 96.97 97.34 98.19 98.65 98.50 97.88 97.13 97.02 97.80 98.57 98.62 98.16 97.61 97.13 97.29 97.85 98.07 97.89 97.91 98.50 99.03 99.01 98.30 97.36 97.02 97.32 97.71 97.80 97.55 97.10 96.67 96.55 97.45 98.64 98.68 97.70



16 91.14 91.08 91.57 91.56 91.23 91.13 90.80 90.94 91.83 92.14 91.79 91.47 90.98 89.96 90.11 91.50 92.34 92.01 91.50 92.25 93.02 92.84 91.77 91.01 91.41 92.08 92.16 91.92 91.42 90.70 90.04 89.48 90.79 93.16 93.85 92.62



18 80.95 80.91 81.13 80.26 79.43 80.65 81.42 81.71 81.99 80.65 79.98 80.70 80.52 78.36 78.69 81.98 83.64 82.20 79.97 81.00 82.80 82.47 80.48 80.38 82.60 83.78 82.84 81.79 81.03 80.43 79.39 77.39 79.14 83.69 85.35 83.43



20 61.62 64.55 66.09 63.24 60.09 63.91 67.88 68.11 65.15 59.16 60.66 65.10 64.90 59.14 60.04 68.55 71.51 66.42 59.56 62.03 67.30 66.44 61.09 62.48 69.37 71.50 67.38 64.02 64.56 66.38 63.88 57.73 60.07 69.26 72.19 66.94



22 19.05 35.30 45.63 37.02 23.12 31.36 47.28 48.12 32.31 14.20 27.95 43.82 42.45 25.05 25.13 48.12 54.32 36.84 17.13 29.43 45.75 42.59 25.50 28.33 48.30 53.25 38.87 25.59 36.29 48.10 42.00 26.11 27.84 47.85 54.47 37.00



24 -40.53 -13.22 23.18 5.17 -29.16 -23.13 16.68 21.91 -24.32 -42.92 -18.47 19.40 14.41 -22.07 -27.41 14.58 31.68 -17.32 -41.78 -17.49 20.29 12.70 -23.13 -24.99 14.06 29.00 -11.89 -39.93 -11.81 25.58 14.68 -18.19 -21.79 11.90 33.50 -13.13



26 -75.74 -57.13 6.61 -16.40 -62.14 -63.25 -17.45 1.56 -71.69 -76.98 -57.29 1.94 -11.45 -57.98 -65.67 -26.93 17.66 -64.87 -76.57 -57.52 -1.03 -13.77 -59.21 -65.36 -30.44 12.02 -61.48 -79.56 -59.13 4.62 -10.00 -58.12 -62.10 -38.88 19.19 -61.59



28 -99.03 -81.91 3.34 -19.69 -82.27 -89.72 -39.74 25.56 -104.42 -99.01 -82.35 3.51 -20.98 -81.72 -91.73 -48.26 49.87 -97.53 -100.45 -86.00 -4.73 -25.93 -84.90 -92.12 -69.93 39.75 -98.43 -102.84 -87.46 0.54 -19.72 -83.92 -86.15 -69.60 58.73 -96.90



30 -121.21 -95.65 12.05 2.08 -101.36 -115.64 0.07 58.35 -135.51 -117.64 -101.30 15.79 -1.62 -102.53 -116.17 47.17 64.96 -130.72 -122.24 -111.03 9.42 -13.48 -108.26 -116.08 -133.72 67.28 -133.76 -122.30 -105.36 16.07 -3.55 -104.30 -108.93 -62.13 70.61 -133.46



32 -144.48 -102.05 15.00 21.58 -126.20 -144.36 53.67 53.39 -169.64 -136.90 -122.16 16.05 13.08 -126.89 -141.53 60.49 57.95 -172.73 -142.75 -133.56 17.13 9.15 -131.59 -140.61 93.23 61.85 -167.07 -141.50 -117.91 20.37 15.09 -129.37 -138.59 62.19 62.08 -165.13



34 -165.74 -90.99 9.65 18.30 -155.98 -172.98 43.98 41.51 156.67 -158.20 -151.18 8.30 11.27 -154.38 -166.20 53.08 45.58 144.48 -162.67 -149.17 12.80 15.38 -154.68 -166.07 66.49 47.84 164.74 -161.24 -123.75 12.13 15.60 -162.48 -168.72 52.99 49.25 173.32



36 175.35 -44.84 -0.85 4.75 178.01 161.03 31.58 29.23 127.53 179.66 -179.55 -2.34 2.27 -178.55 170.60 42.12 31.17 115.14 176.75 -150.68 0.71 7.41 -175.74 168.54 49.46 31.55 139.12 179.01 -107.61 -2.04 4.85 168.28 166.93 41.43 35.74 142.18



38 153.72 -37.19 -15.59 -13.36 156.33 136.56 22.10 17.97 97.51 158.21 -81.01 -15.86 -11.98 158.67 147.23 30.04 16.05 94.08 156.24 -105.75 -16.04 -10.03 165.02 144.18 36.56 16.33 105.30 159.19 -62.39 -20.00 -13.90 147.24 144.14 30.52 23.11 91.87



40 125.17 -49.30 -34.09 -34.90 133.87 113.03 15.75 7.76 63.30 136.58 -71.66 -33.56 -32.72 132.16 123.12 19.14 0.74 66.24 134.20 -75.13 -35.98 -31.01 142.29 120.64 26.32 3.91 61.67 137.73 -57.95 -40.09 -38.09 125.97 120.01 19.85 10.94 67.02



42 94.06 -67.72 -54.49 -57.70 105.48 92.93 10.13 -1.66 33.58 110.45 -85.90 -55.81 -58.27 101.92 99.60 10.00 -11.02 31.60 102.57 -74.80 -58.07 -49.37 109.37 99.64 18.25 -5.49 32.55 110.50 -72.32 -60.88 -62.15 98.82 97.76 11.79 0.22 51.93



44 61.01 -96.53 -74.58 -76.95 72.14 75.79 2.12 -8.23 15.33 74.15 -98.25 -81.10 -83.05 72.18 76.36 3.26 -12.92 14.67 59.81 -79.51 -79.11 -63.30 72.70 80.55 11.52 -10.48 16.99 69.13 -89.35 -81.64 -81.04 71.44 77.74 10.92 -5.96 29.85



46 17.74 -125.60 -96.21 -88.51 42.42 58.03 -8.25 -9.77 3.96 35.29 -103.26 -105.86 -103.32 46.98 52.70 -0.50 -8.61 7.65 24.96 -88.99 -97.33 -73.05 46.63 58.67 4.42 -10.80 6.48 22.47 -106.36 -102.18 -95.10 48.97 54.86 14.25 -8.65 9.22



48 -18.58 -132.15 -128.15 -85.84 17.44 36.91 -17.10 -13.26 -6.73 5.82 -102.68 -126.28 -110.28 28.43 28.77 -5.68 -9.89 -0.36 -0.25 -104.67 -116.07 -71.12 30.11 31.60 -5.00 -12.78 -3.51 -9.53 -121.27 -124.13 -108.77 30.48 25.88 9.95 -15.51 -0.36



50 -36.28 -118.93 170.27 -46.60 -3.52 10.03 -25.96 -24.38 -17.62 -16.30 -133.68 -144.28 -54.42 15.57 3.72 -17.68 -19.48 -13.15 -23.44 -119.59 136.19 -45.16 17.57 2.46 -17.27 -20.87 -15.43 -32.90 -130.41 -161.12 80.47 14.57 -5.86 -6.46 -29.66 -6.62



52 -45.69 -96.69 87.52 -10.73 -21.32 -21.10 -38.88 -39.67 -26.93 -34.99 115.67 41.04 -24.74 3.05 -23.50 -35.44 -35.07 -28.85 -47.58 -125.17 53.25 -33.59 4.33 -24.84 -31.20 -33.22 -31.28 -56.43 -131.92 104.33 61.47 -0.75 -34.38 -28.61 -45.00 -17.57



54 -59.62 -54.28 35.34 -12.21 -36.85 -48.57 -55.60 -56.05 -34.98 -70.64 70.18 31.70 -24.67 -11.81 -51.38 -55.95 -54.11 -43.33 -75.80 -106.59 31.50 -38.11 -11.05 -51.61 -45.98 -48.52 -53.01 -90.02 -114.43 63.31 53.96 -16.62 -59.61 -49.63 -58.80 -38.10



56 -160.57 -6.43 3.06 -25.87 -48.16 -73.87 -75.52 -73.67 -47.56 176.61 33.15 17.98 -6.23 -28.66 -79.96 -78.91 -75.04 -55.74 -123.89 21.91 5.73 -45.17 -25.09 -85.13 -63.33 -66.75 -81.37 -142.79 -38.44 41.28 51.57 -33.33 -89.06 -70.56 -73.44 -67.98



58 147.25 2.24 -16.83 -47.14 -36.40 -107.33 -101.00 -94.92 -76.40 160.09 -4.30 -2.48 56.91 -69.09 -116.09 -109.09 -98.80 -74.22 179.95 27.37 -24.90 -51.76 -32.36 -132.16 -89.92 -88.57 -117.97 172.83 -19.14 19.07 55.70 -62.66 -132.58 -99.47 -92.71 -100.50



60 132.76 -9.15 -29.24 -78.76 96.35 -160.58 -142.83 -123.29 -134.31 149.05 -34.86 -34.81 99.59 139.62 -164.16 -157.28 -126.85 -167.51 153.32 24.11 -60.11 126.43 127.83 -177.34 -143.29 -116.00 -161.95 147.80 -20.74 -37.96 67.30 179.20 179.57 -147.53 -121.67 -133.84



62 121.71 -31.42 -41.91 -170.33 102.23 143.62 155.59 -158.82 170.62 136.81 -50.44 -131.67 141.82 119.07 153.84 148.17 -158.81 136.52 141.39 12.67 -104.03 112.98 123.34 150.24 156.09 -150.74 154.85 131.08 -26.66 -140.07 78.03 144.60 146.30 159.32 -161.54 -176.77



64 110.88 -62.12 -69.22 111.74 104.84 107.43 117.16 165.15 135.18 124.51 -56.63 172.77 153.51 103.60 124.04 112.35 168.52 117.58 134.41 -17.29 -150.66 100.86 116.43 123.50 123.78 170.17 116.13 117.99 -36.40 -164.24 78.19 127.69 121.65 123.36 160.58 130.91



66 99.74 -100.46 -148.28 79.16 104.26 80.15 93.99 133.25 106.62 114.83 -66.12 154.93 154.10 90.32 99.95 88.38 138.36 99.41 118.98 -76.11 177.86 85.87 110.89 97.19 101.72 135.23 83.09 105.63 -51.87 179.89 70.97 113.71 97.82 97.16 130.02 90.45



68 92.92 -137.48 167.06 48.56 99.73 54.86 74.42 104.72 77.87 115.81 -80.70 146.13 160.11 77.63 77.26 68.96 110.18 75.11 6.83 -132.82 158.06 59.84 106.50 68.25 81.96 106.56 53.08 89.79 -81.43 166.92 62.64 101.69 70.41 74.46 102.11 59.96



70 104.67 -171.28 148.15 21.41 91.58 27.93 54.98 76.67 41.51 -97.19 -96.41 140.43 173.61 65.26 51.20 50.05 82.81 37.92 -29.06 -171.94 141.24 25.69 103.61 33.90 62.14 79.87 22.52 58.58 -171.76 153.84 71.39 91.85 35.84 53.30 74.59 31.21



72 -173.98 152.19 131.64 -12.91 79.87 -6.90 33.70 42.67 -9.96 -82.91 -102.13 132.40 -175.26 52.91 13.86 28.96 53.45 -7.95 -42.34 148.85 125.00 -2.30 104.86 -5.87 39.59 49.38 -8.90 -48.17 136.92 137.15 100.97 85.83 -6.25 31.67 45.43 -2.44



74 -138.70 116.36 112.06 -56.42 65.46 -54.95 7.90 -13.29 -58.27 -86.12 33.57 120.15 -169.52 46.30 -40.83 0.60 10.76 -46.74 -54.62 106.21 107.66 -23.14 116.11 -48.29 8.35 -8.18 -39.85 -84.12 115.28 114.14 80.53 100.87 -50.99 5.57 7.14 -40.80



76 -132.23 83.20 86.82 -85.33 81.67 -102.26 -39.13 -84.90 -93.60 -94.79 28.41 104.34 -170.75 -177.38 -93.64 -62.90 -75.69 -79.22 -67.96 74.16 85.65 -32.47 139.75 -90.54 -52.60 -99.86 -71.70 -97.71 96.83 82.51 53.77 155.27 -91.96 -46.60 -63.41 -78.39



78 -132.36 53.92 52.98 -103.77 -164.99 -137.69 -153.98 -126.03 -125.06 -105.31 14.37 71.90 174.95 172.45 -131.82 -153.08 -134.77 -109.57 -80.97 50.29 59.94 -32.21 152.85 -130.09 -127.84 -137.63 -108.57 -108.31 77.74 46.10 36.44 158.73 -127.61 -160.01 -134.58 -115.88



80 -136.31 26.44 8.64 -47.62 176.94 -167.71 164.02 -153.91 -153.72 -117.21 -0.78 -8.69 133.67 158.33 -164.32 168.71 -166.20 -138.49 -94.15 30.67 32.28 -30.74 147.38 -166.41 -167.65 -162.18 -154.71 -118.27 59.91 14.61 20.67 145.07 -162.56 164.17 -170.86 -153.20



82 -143.28 -6.20 -31.99 17.14 156.78 163.20 138.96 -179.23 178.73 -128.33 -16.55 -49.70 40.17 141.36 163.44 141.99 168.54 -166.26 -109.01 12.63 1.37 -36.93 130.26 162.14 160.84 176.23 154.62 -126.98 43.78 -10.69 2.55 128.28 162.58 139.67 163.70 167.29



84 -151.76 -43.13 -67.65 -1.12 136.07 133.79 117.43 156.32 148.31 -136.17 -31.82 -75.28 -32.79 120.95 131.67 117.44 146.85 162.98 -124.48 -28.13 -29.44 -50.03 109.09 133.84 130.50 155.95 107.73 -132.13 25.28 -34.90 -21.14 111.26 128.70 116.88 141.30 128.30



86 -161.08 -88.62 -103.20 -21.26 107.97 102.18 94.63 131.05 114.22 -142.74 -47.05 -95.47 -61.99 94.94 101.37 92.14 126.38 121.19 -139.74 -172.37 -59.99 -63.90 85.17 104.76 99.09 135.67 62.33 -134.81 4.35 -62.78 -43.94 93.10 96.77 93.44 119.34 95.24



88 -172.03 -138.90 -137.33 -46.09 76.66 67.67 68.98 104.68 64.44 -151.22 -66.98 -114.51 -79.11 57.70 71.39 64.90 105.23 64.01 -153.50 165.62 -95.08 -76.00 57.10 75.19 66.22 115.22 19.29 -139.76 128.12 -95.89 -58.87 73.07 65.40 66.74 96.95 63.71



90 175.87 176.33 -173.01 -75.49 50.66 29.27 41.72 78.02 -23.56 -163.51 -97.86 -138.57 -92.03 8.70 40.67 34.51 84.29 -1.62 -162.18 146.27 -141.40 -91.02 27.68 44.88 31.69 94.40 -23.24 -150.94 136.14 -134.73 -73.52 54.01 31.85 37.48 73.55 30.49
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Phase RHCP (deg)



Phi (deg)



Theta (deg) 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350



-90 165.42 178.50 85.19 136.97 98.37 27.21 99.31 20.48 -81.31 -150.02 -141.96 20.25 145.51 126.60 95.13 67.81 65.40 -123.67 117.80 -150.03 38.34 142.16 74.93 80.77 66.32 -17.70 -89.69 -138.43 -173.32 37.81 133.36 110.60 92.49 62.46 25.66 -144.64



-88 162.08 -166.99 117.74 169.08 0.94 59.53 123.37 23.23 -58.67 92.74 -132.07 39.05 168.08 135.02 110.16 81.36 59.73 -88.80 95.38 -132.77 58.05 170.93 83.79 73.41 82.18 -11.75 -42.04 67.81 -143.69 66.97 162.69 101.83 107.74 71.77 29.95 -98.64



-86 139.39 -142.51 156.56 -159.39 -2.70 85.07 156.20 28.46 -38.55 88.75 -119.54 58.42 -168.57 135.47 124.61 91.59 37.71 -56.30 85.97 -112.94 83.13 -152.91 85.60 72.48 91.13 -17.67 -19.13 76.32 -103.25 108.18 -164.13 90.21 121.94 76.98 22.71 -48.63



-84 100.79 -85.12 -151.84 -128.34 12.43 104.00 -144.35 35.17 -19.65 97.38 -104.70 84.06 -143.88 112.71 134.32 92.00 18.86 -26.80 85.84 -85.93 -155.23 -109.00 70.88 76.91 40.26 -17.90 -1.59 90.76 -61.58 -166.92 -126.22 82.33 131.41 71.48 11.73 -12.48



-82 89.81 -17.41 -100.57 -98.71 31.83 120.59 -62.79 43.11 -2.57 107.57 -89.36 -90.11 -117.65 81.01 136.85 73.59 16.01 -1.26 90.56 -46.42 -95.44 -70.49 54.90 87.92 -8.45 -8.83 13.19 104.53 -26.98 -103.08 -85.82 81.05 134.33 56.58 8.57 12.28



-80 93.06 15.80 -65.84 -70.31 50.46 134.64 -26.45 49.94 12.61 117.18 -72.89 -73.39 -89.55 72.90 130.78 37.79 18.77 19.95 97.23 10.78 -75.97 -40.64 51.25 100.80 -7.26 2.58 25.96 115.88 -1.00 -70.63 -50.24 83.48 130.80 38.88 10.10 30.36



-78 100.86 36.41 -45.70 -43.55 66.49 129.83 -7.25 53.20 26.70 125.46 -54.97 -58.15 -59.07 75.29 110.05 16.83 22.79 37.60 104.43 57.50 -60.34 -19.17 53.52 110.28 -1.56 13.55 39.45 124.92 23.82 -47.25 -21.53 86.39 120.13 21.67 13.68 44.41



-76 111.08 55.26 -31.84 -18.65 80.76 91.82 7.98 54.24 41.09 134.66 -35.83 -42.63 -23.69 81.37 87.67 15.75 27.97 52.92 112.10 85.65 -45.96 -2.33 60.23 115.82 5.30 24.98 54.69 133.57 50.31 -27.02 2.12 88.44 107.91 13.47 20.24 56.82



-74 124.49 76.97 -21.10 4.40 95.16 91.45 22.31 56.40 56.20 145.93 -14.39 -26.85 16.49 89.11 85.01 22.38 34.67 66.49 120.86 106.78 -31.10 12.90 70.78 120.44 13.53 37.27 70.58 143.60 76.38 -8.10 21.31 90.03 106.16 14.72 29.78 68.81



-72 142.56 102.37 -13.67 25.98 109.65 105.65 35.28 60.33 70.85 158.52 49.22 -11.10 53.77 97.36 92.45 30.63 42.26 78.07 131.37 126.20 -14.88 26.99 82.22 126.39 22.51 49.27 86.61 155.65 102.46 9.56 36.67 92.18 112.56 19.68 41.23 80.16



-70 165.49 129.19 -8.53 47.95 122.86 120.17 46.32 65.86 84.76 173.03 -164.10 4.57 91.15 105.00 101.32 38.93 49.88 88.55 144.94 145.66 3.57 41.11 92.26 133.49 31.10 60.21 102.79 169.90 128.60 25.54 48.80 95.33 121.46 25.81 53.77 91.06



-68 -168.11 156.90 -5.22 71.99 133.83 133.02 56.48 73.79 99.24 -169.08 -145.04 20.81 132.47 111.21 109.32 48.03 57.84 100.66 166.75 166.97 29.35 61.47 101.20 140.47 39.81 70.64 119.34 -173.18 153.98 40.39 58.64 99.64 131.23 34.02 67.35 103.05



-66 -140.09 -176.36 -8.44 100.58 141.73 147.43 66.91 85.12 114.82 -144.63 -128.23 41.00 171.24 115.15 118.76 59.46 67.71 119.04 -146.42 -166.20 75.98 -178.81 108.73 147.39 49.34 82.14 136.89 -151.58 -179.87 59.88 70.03 104.85 143.69 45.76 83.20 116.29



-64 -110.41 -148.98 -48.75 141.69 141.81 166.26 77.02 103.46 133.65 -100.76 -111.17 76.11 -156.18 112.62 130.39 74.49 81.91 176.48 -85.93 -132.36 134.29 -126.81 109.99 156.71 57.59 99.81 158.20 -120.32 -151.89 126.71 -173.46 108.18 161.02 61.20 106.00 127.46



-62 -76.17 -113.64 -111.69 -163.73 111.17 -169.74 82.97 176.22 -51.05 -40.61 -93.33 150.61 -132.13 93.86 141.56 -164.60 131.15 -87.79 -51.87 -95.99 173.03 -112.09 93.37 172.44 56.10 -132.28 -143.07 -75.06 -121.56 -148.58 -114.94 101.61 -173.20 90.32 -139.84 125.72



-60 -34.10 -66.93 -120.48 -121.12 71.72 -138.65 -64.76 -90.86 -27.25 -4.29 -74.50 -154.72 -114.86 66.90 150.22 -95.17 -104.62 -61.63 -28.55 -64.57 -159.13 -103.09 64.30 -138.80 -48.98 -80.73 -35.16 -29.75 -86.31 -127.94 -104.10 75.27 -114.12 -123.23 -82.71 38.15



-58 6.68 -24.59 -117.88 -92.44 67.97 -102.27 -62.13 -68.90 -11.65 17.28 -53.37 -129.23 -101.36 57.00 144.48 -82.54 -84.53 -40.30 -6.18 -40.50 -133.64 -96.19 57.02 -50.85 -72.93 -64.42 -12.57 1.48 -47.31 -115.35 -93.95 58.40 -51.41 -98.65 -67.72 11.92



-56 33.83 -0.33 -112.28 -71.13 76.66 -75.14 -51.35 -53.32 2.20 33.29 -27.88 -112.48 -90.98 60.06 9.11 -69.69 -66.15 -14.28 17.39 -20.75 -108.57 -89.53 65.01 -34.55 -69.29 -50.64 1.39 22.75 -11.89 -103.76 -84.40 63.36 -30.37 -80.31 -56.75 11.62



-54 51.28 15.39 -106.07 -55.33 92.24 -68.06 -38.44 -38.23 15.30 47.30 5.09 -99.55 -84.46 69.93 4.97 -54.90 -44.99 12.17 39.49 -2.56 -86.18 -83.18 80.72 -30.39 -60.96 -36.06 13.85 39.38 16.67 -92.80 -78.73 79.63 -17.82 -60.52 -45.90 13.71



-52 64.26 31.40 -100.38 -45.48 115.22 -81.59 -23.67 -22.01 27.53 60.88 48.71 -90.09 -82.91 85.98 -4.92 -37.49 -23.12 30.62 58.37 16.47 -68.19 -78.08 103.68 -29.38 -49.17 -19.94 25.54 54.49 40.38 -84.22 -81.95 106.62 -7.87 -37.14 -32.84 16.31



-50 75.17 55.70 -97.58 -44.98 148.90 -97.17 -7.69 -3.47 38.06 74.66 92.35 -88.19 -89.45 115.51 -30.62 -16.47 -3.47 39.84 73.90 47.60 -56.20 -75.74 138.16 -32.01 -32.58 -2.09 35.48 69.88 63.00 -82.96 -96.99 148.96 -1.58 -11.44 -15.63 19.35



-48 84.46 116.51 -103.09 -68.15 -171.87 -97.35 8.58 18.31 45.86 89.69 126.19 -112.16 -106.33 -177.83 -55.66 6.99 13.19 41.06 86.59 147.66 -63.23 -79.35 -174.68 -42.19 -7.17 17.26 41.59 86.82 89.20 -105.08 -110.98 -163.75 -6.54 10.89 6.97 22.84



-46 79.34 170.54 -119.93 -117.55 -139.50 -85.55 23.51 43.05 48.83 114.34 156.57 -160.25 -121.45 -123.80 -62.77 30.81 29.57 33.89 98.18 -167.82 -166.77 -90.81 -132.90 -57.16 28.06 35.73 36.72 109.20 127.50 -143.13 -111.31 -129.26 -40.52 28.35 32.52 25.69



-44 -16.70 -164.59 -135.51 -135.11 -113.45 -68.99 33.98 70.01 41.50 -94.01 -170.32 -170.02 -126.45 -96.35 -60.18 55.31 51.82 16.77 107.67 -146.18 -173.57 -102.27 -102.76 -62.75 59.79 51.48 9.50 -91.62 -167.83 -152.52 -100.62 -102.19 -55.52 41.69 55.54 15.34



-42 -25.57 -136.32 -137.56 -134.53 -90.60 -53.69 35.66 94.87 18.41 -67.49 -131.67 -160.80 -122.26 -74.24 -53.42 81.17 82.92 -4.31 -54.81 -120.79 -159.86 -102.82 -79.14 -57.77 80.42 63.49 -11.45 -58.10 -113.38 -149.26 -86.40 -78.35 -50.67 50.90 77.11 -23.97



-40 -23.53 -102.25 -125.15 -121.85 -69.92 -41.99 17.64 110.55 -2.20 -52.96 -96.65 -139.00 -105.27 -53.41 -44.24 103.70 108.17 -13.85 -42.68 -90.47 -131.41 -89.85 -59.22 -47.67 88.36 64.30 -13.60 -42.58 -86.90 -138.55 -74.37 -57.45 -41.32 49.46 102.69 -28.91



-38 -21.86 -78.14 -99.26 -90.43 -51.88 -32.57 -10.49 106.08 -6.80 -40.84 -74.18 -106.30 -71.51 -33.93 -33.30 -32.64 111.17 -13.52 -33.74 -69.36 -97.28 -69.59 -42.71 -36.09 2.42 5.73 -9.39 -31.23 -71.81 -118.46 -62.82 -40.78 -31.46 14.36 146.89 -22.04



-36 -20.25 -64.79 -68.48 -51.59 -36.89 -23.32 -10.92 56.78 -0.98 -29.11 -59.79 -76.01 -36.49 -16.68 -21.24 -30.48 44.13 -11.18 -28.70 -59.72 -73.17 -49.04 -29.18 -24.44 -27.58 -21.59 -3.05 -22.38 -61.02 -92.40 -49.49 -28.04 -22.29 -10.14 -71.78 -12.24



-34 -17.47 -54.94 -43.84 -27.31 -23.00 -11.88 4.37 33.69 10.66 -15.58 -47.76 -54.15 -13.53 -1.75 -8.31 -18.69 7.57 -7.07 -25.75 -54.67 -55.94 -28.35 -16.11 -11.59 -15.55 -10.49 4.52 -13.62 -50.50 -65.32 -32.46 -15.80 -12.80 -7.12 -23.71 -0.18



-32 -9.67 -43.13 -23.63 -8.85 -4.94 5.47 24.41 36.28 26.50 4.65 -31.11 -33.56 5.39 14.04 7.38 0.37 15.13 4.24 -19.04 -46.86 -36.85 -5.97 0.84 6.32 6.53 9.02 14.45 -0.48 -35.47 -37.18 -8.94 0.46 1.14 10.85 6.21 14.18



-30 13.47 -19.87 3.06 17.52 25.54 32.50 45.51 48.10 46.78 37.51 8.61 -0.52 28.86 35.36 30.47 32.22 42.04 31.38 5.33 -23.24 -2.78 22.30 27.39 34.01 37.18 35.04 30.90 23.67 -4.97 -2.13 23.36 26.58 28.74 41.98 33.02 33.10



-28 61.67 47.69 47.71 56.88 64.44 64.43 66.90 65.33 69.00 71.40 68.41 55.26 59.03 62.05 60.35 66.83 72.03 67.13 55.47 43.67 50.64 56.89 61.14 65.72 67.56 64.05 57.13 59.29 51.97 45.08 59.30 61.92 66.27 71.65 61.19 59.73



-26 95.93 92.90 84.51 87.54 91.00 89.10 86.46 84.03 88.02 92.20 94.39 89.78 85.86 86.14 85.58 89.28 91.00 89.03 85.85 84.57 84.79 84.99 87.15 88.90 89.67 88.06 84.84 88.36 89.08 82.43 86.45 89.18 90.70 90.44 85.07 87.03



-24 109.49 106.37 101.66 103.61 105.63 104.54 101.67 99.58 101.65 103.89 105.34 104.15 102.25 102.31 101.80 102.50 102.58 101.03 99.88 100.25 101.58 102.19 102.75 103.31 103.97 103.56 103.17 104.64 104.91 101.73 102.85 104.71 104.21 102.36 101.04 104.37



-22 115.27 112.63 110.42 112.36 114.03 113.73 111.93 110.23 110.67 111.09 111.54 111.47 111.17 111.68 111.50 111.05 110.68 109.42 108.90 109.65 111.21 112.00 111.92 112.33 112.92 112.59 113.10 113.44 113.06 111.71 112.23 113.51 112.66 110.83 110.99 113.39



-20 118.28 116.53 115.80 117.45 118.71 118.77 118.04 116.82 116.35 115.72 115.57 115.78 116.15 116.78 116.92 116.58 116.39 115.63 115.27 115.92 116.90 117.31 117.31 117.87 118.28 117.82 118.25 118.25 117.74 117.10 117.37 118.24 117.88 116.84 117.11 118.19



-18 120.01 118.97 118.95 120.02 120.74 120.94 120.95 120.29 119.42 118.39 117.98 118.22 118.80 119.27 119.49 119.58 119.74 119.49 119.17 119.43 119.74 119.85 120.18 120.81 120.94 120.43 120.53 120.55 120.26 119.83 119.83 120.25 120.41 120.30 120.46 120.66



-16 120.36 119.65 119.67 120.12 120.44 120.76 121.18 121.03 120.18 119.15 118.69 118.88 119.42 119.72 119.89 120.22 120.63 120.75 120.48 120.29 120.11 120.16 120.72 121.26 121.16 120.66 120.59 120.83 120.84 120.45 120.16 120.17 120.51 120.98 121.23 121.12



-14 118.46 117.81 117.52 117.47 117.60 118.07 118.76 119.01 118.48 117.67 117.25 117.34 117.69 117.88 118.01 118.34 118.78 119.01 118.76 118.28 117.88 117.94 118.51 118.93 118.80 118.40 118.37 118.82 119.07 118.71 118.21 117.95 118.19 118.79 119.19 119.09



-12 113.16 112.52 111.99 111.66 111.74 112.35 113.23 113.76 113.58 113.05 112.73 112.77 112.95 113.07 113.19 113.42 113.68 113.74 113.42 112.88 112.48 112.50 112.90 113.24 113.25 113.05 113.13 113.64 114.04 113.87 113.38 113.01 113.05 113.46 113.77 113.67



-10 103.69 103.14 102.63 102.32 102.43 103.05 103.89 104.46 104.49 104.21 104.02 104.06 104.21 104.35 104.49 104.65 104.71 104.53 104.11 103.61 103.25 103.17 103.32 103.55 103.66 103.66 103.81 104.28 104.79 104.94 104.75 104.47 104.35 104.41 104.41 104.16



-8 90.93 90.48 90.11 89.90 89.99 90.38 90.90 91.28 91.38 91.29 91.22 91.30 91.47 91.67 91.88 92.02 92.00 91.76 91.36 90.92 90.56 90.33 90.25 90.27 90.31 90.39 90.58 90.98 91.50 91.92 92.10 92.09 92.02 91.91 91.70 91.36



-6 77.65 77.32 77.04 76.84 76.79 76.86 77.01 77.15 77.22 77.25 77.30 77.42 77.61 77.84 78.05 78.17 78.17 78.01 77.73 77.39 77.05 76.76 76.53 76.38 76.32 76.36 76.52 76.83 77.23 77.65 77.99 78.22 78.32 78.31 78.19 77.95



-4 66.67 66.50 66.32 66.15 66.03 65.95 65.91 65.91 65.93 65.98 66.07 66.19 66.34 66.50 66.64 66.72 66.73 66.65 66.50 66.30 66.07 65.85 65.65 65.50 65.43 65.43 65.52 65.69 65.92 66.19 66.44 66.66 66.81 66.89 66.89 66.81



-2 59.48 59.44 59.38 59.31 59.25 59.20 59.17 59.14 59.14 59.16 59.19 59.23 59.27 59.32 59.36 59.38 59.37 59.35 59.30 59.24 59.17 59.09 59.03 58.98 58.96 58.96 58.99 59.05 59.12 59.21 59.30 59.38 59.45 59.50 59.52 59.51



0 56.88 56.88 56.88 56.88 56.88 56.88 56.88 56.88 56.88 56.88 56.88 56.88 56.88 56.88 56.88 56.88 56.88 56.88 56.88 56.88 56.88 56.88 56.88 56.88 56.88 56.88 56.88 56.88 56.88 56.88 56.88 56.88 56.88 56.88 56.88 56.88



2 59.30 59.24 59.17 59.09 59.03 58.98 58.96 58.96 58.99 59.05 59.12 59.21 59.30 59.38 59.45 59.50 59.52 59.51 59.48 59.44 59.38 59.31 59.25 59.20 59.17 59.14 59.14 59.16 59.19 59.23 59.27 59.32 59.36 59.38 59.37 59.35



4 66.50 66.30 66.07 65.85 65.65 65.50 65.43 65.43 65.52 65.69 65.92 66.19 66.44 66.66 66.81 66.89 66.89 66.81 66.67 66.50 66.32 66.15 66.03 65.95 65.91 65.91 65.93 65.98 66.07 66.19 66.34 66.50 66.64 66.72 66.73 66.65



6 77.73 77.39 77.05 76.76 76.53 76.38 76.32 76.36 76.52 76.83 77.23 77.65 77.99 78.22 78.32 78.31 78.19 77.95 77.65 77.32 77.04 76.84 76.79 76.86 77.01 77.15 77.22 77.25 77.30 77.42 77.61 77.84 78.05 78.17 78.17 78.01



8 91.36 90.92 90.56 90.33 90.25 90.27 90.31 90.39 90.58 90.98 91.50 91.92 92.10 92.09 92.02 91.91 91.70 91.36 90.93 90.48 90.11 89.90 89.99 90.38 90.90 91.28 91.38 91.29 91.22 91.30 91.47 91.67 91.88 92.02 92.00 91.76



10 104.11 103.61 103.25 103.17 103.32 103.55 103.66 103.66 103.81 104.28 104.79 104.94 104.75 104.47 104.35 104.41 104.41 104.16 103.69 103.14 102.63 102.32 102.43 103.05 103.89 104.46 104.49 104.21 104.02 104.06 104.21 104.35 104.49 104.65 104.71 104.53



12 113.42 112.88 112.48 112.50 112.90 113.24 113.25 113.05 113.13 113.64 114.04 113.87 113.38 113.01 113.05 113.46 113.77 113.67 113.16 112.52 111.99 111.66 111.74 112.35 113.23 113.76 113.58 113.05 112.73 112.77 112.95 113.07 113.19 113.42 113.68 113.74



14 118.76 118.28 117.88 117.94 118.51 118.93 118.80 118.40 118.37 118.82 119.07 118.71 118.21 117.95 118.19 118.79 119.19 119.09 118.46 117.81 117.52 117.47 117.60 118.07 118.76 119.01 118.48 117.67 117.25 117.34 117.69 117.88 118.01 118.34 118.78 119.01



16 120.48 120.29 120.11 120.16 120.72 121.26 121.16 120.66 120.59 120.83 120.84 120.45 120.16 120.17 120.51 120.98 121.23 121.12 120.36 119.65 119.67 120.12 120.44 120.76 121.18 121.03 120.18 119.15 118.69 118.88 119.42 119.72 119.89 120.22 120.63 120.75



18 119.17 119.43 119.74 119.85 120.18 120.81 120.94 120.43 120.53 120.55 120.26 119.83 119.83 120.25 120.41 120.30 120.46 120.66 120.01 118.97 118.95 120.02 120.74 120.94 120.95 120.29 119.42 118.39 117.98 118.22 118.80 119.27 119.49 119.58 119.74 119.49



20 115.27 115.92 116.90 117.31 117.31 117.87 118.28 117.82 118.25 118.25 117.74 117.10 117.37 118.24 117.88 116.84 117.11 118.19 118.28 116.53 115.80 117.45 118.71 118.77 118.04 116.82 116.35 115.72 115.57 115.78 116.15 116.78 116.92 116.58 116.39 115.63



22 108.90 109.65 111.21 112.00 111.92 112.33 112.92 112.59 113.10 113.44 113.06 111.71 112.23 113.51 112.66 110.83 110.99 113.39 115.27 112.63 110.42 112.36 114.03 113.73 111.93 110.23 110.67 111.09 111.54 111.47 111.17 111.68 111.50 111.05 110.68 109.42



24 99.88 100.25 101.58 102.19 102.75 103.31 103.97 103.56 103.17 104.64 104.91 101.73 102.85 104.71 104.21 102.36 101.04 104.37 109.49 106.37 101.66 103.61 105.63 104.54 101.67 99.58 101.65 103.89 105.34 104.15 102.25 102.31 101.80 102.50 102.58 101.03



26 85.85 84.57 84.79 84.99 87.15 88.90 89.67 88.06 84.84 88.36 89.08 82.43 86.45 89.18 90.70 90.44 85.07 87.03 95.93 92.90 84.51 87.54 91.00 89.10 86.46 84.03 88.02 92.20 94.39 89.78 85.86 86.14 85.58 89.28 91.00 89.03



28 55.47 43.67 50.64 56.89 61.14 65.72 67.56 64.05 57.13 59.29 51.97 45.08 59.30 61.92 66.27 71.65 61.19 59.73 61.67 47.69 47.71 56.88 64.44 64.43 66.90 65.33 69.00 71.40 68.41 55.26 59.03 62.05 60.35 66.83 72.03 67.13



30 5.33 -23.24 -2.78 22.30 27.39 34.01 37.18 35.04 30.90 23.67 -4.97 -2.13 23.36 26.58 28.74 41.98 33.02 33.10 13.47 -19.87 3.06 17.52 25.54 32.50 45.51 48.10 46.78 37.51 8.61 -0.52 28.86 35.36 30.47 32.22 42.04 31.38



32 -19.04 -46.86 -36.85 -5.97 0.84 6.32 6.53 9.02 14.45 -0.48 -35.47 -37.18 -8.94 0.46 1.14 10.85 6.21 14.18 -9.67 -43.13 -23.63 -8.85 -4.94 5.47 24.41 36.28 26.50 4.65 -31.11 -33.56 5.39 14.04 7.38 0.37 15.13 4.24



34 -25.75 -54.67 -55.94 -28.35 -16.11 -11.59 -15.55 -10.49 4.52 -13.62 -50.50 -65.32 -32.46 -15.80 -12.80 -7.12 -23.71 -0.18 -17.47 -54.94 -43.84 -27.31 -23.00 -11.88 4.37 33.69 10.66 -15.58 -47.76 -54.15 -13.53 -1.75 -8.31 -18.69 7.57 -7.07



36 -28.70 -59.72 -73.17 -49.04 -29.18 -24.44 -27.58 -21.59 -3.05 -22.38 -61.02 -92.40 -49.49 -28.04 -22.29 -10.14 -71.78 -12.24 -20.25 -64.79 -68.48 -51.59 -36.89 -23.32 -10.92 56.78 -0.98 -29.11 -59.79 -76.01 -36.49 -16.68 -21.24 -30.48 44.13 -11.18



38 -33.74 -69.36 -97.28 -69.59 -42.71 -36.09 2.42 5.73 -9.39 -31.23 -71.81 -118.46 -62.82 -40.78 -31.46 14.36 146.89 -22.04 -21.86 -78.14 -99.26 -90.43 -51.88 -32.57 -10.49 106.08 -6.80 -40.84 -74.18 -106.30 -71.51 -33.93 -33.30 -32.64 111.17 -13.52



40 -42.68 -90.47 -131.41 -89.85 -59.22 -47.67 88.36 64.30 -13.60 -42.58 -86.90 -138.55 -74.37 -57.45 -41.32 49.46 102.69 -28.91 -23.53 -102.25 -125.15 -121.85 -69.92 -41.99 17.64 110.55 -2.20 -52.96 -96.65 -139.00 -105.27 -53.41 -44.24 103.70 108.17 -13.85



42 -54.81 -120.79 -159.86 -102.82 -79.14 -57.77 80.42 63.49 -11.45 -58.10 -113.38 -149.26 -86.40 -78.35 -50.67 50.90 77.11 -23.97 -25.57 -136.32 -137.56 -134.53 -90.60 -53.69 35.66 94.87 18.41 -67.49 -131.67 -160.80 -122.26 -74.24 -53.42 81.17 82.92 -4.31



44 107.67 -146.18 -173.57 -102.27 -102.76 -62.75 59.79 51.48 9.50 -91.62 -167.83 -152.52 -100.62 -102.19 -55.52 41.69 55.54 15.34 -16.70 -164.59 -135.51 -135.11 -113.45 -68.99 33.98 70.01 41.50 -94.01 -170.32 -170.02 -126.45 -96.35 -60.18 55.31 51.82 16.77



46 98.18 -167.82 -166.77 -90.81 -132.90 -57.16 28.06 35.73 36.72 109.20 127.50 -143.13 -111.31 -129.26 -40.52 28.35 32.52 25.69 79.34 170.54 -119.93 -117.55 -139.50 -85.55 23.51 43.05 48.83 114.34 156.57 -160.25 -121.45 -123.80 -62.77 30.81 29.57 33.89



48 86.59 147.66 -63.23 -79.35 -174.68 -42.19 -7.17 17.26 41.59 86.82 89.20 -105.08 -110.98 -163.75 -6.54 10.89 6.97 22.84 84.46 116.51 -103.09 -68.15 -171.87 -97.35 8.58 18.31 45.86 89.69 126.19 -112.16 -106.33 -177.83 -55.66 6.99 13.19 41.06



50 73.90 47.60 -56.20 -75.74 138.16 -32.01 -32.58 -2.09 35.48 69.88 63.00 -82.96 -96.99 148.96 -1.58 -11.44 -15.63 19.35 75.17 55.70 -97.58 -44.98 148.90 -97.17 -7.69 -3.47 38.06 74.66 92.35 -88.19 -89.45 115.51 -30.62 -16.47 -3.47 39.84



52 58.37 16.47 -68.19 -78.08 103.68 -29.38 -49.17 -19.94 25.54 54.49 40.38 -84.22 -81.95 106.62 -7.87 -37.14 -32.84 16.31 64.26 31.40 -100.38 -45.48 115.22 -81.59 -23.67 -22.01 27.53 60.88 48.71 -90.09 -82.91 85.98 -4.92 -37.49 -23.12 30.62



54 39.49 -2.56 -86.18 -83.18 80.72 -30.39 -60.96 -36.06 13.85 39.38 16.67 -92.80 -78.73 79.63 -17.82 -60.52 -45.90 13.71 51.28 15.39 -106.07 -55.33 92.24 -68.06 -38.44 -38.23 15.30 47.30 5.09 -99.55 -84.46 69.93 4.97 -54.90 -44.99 12.17



56 17.39 -20.75 -108.57 -89.53 65.01 -34.55 -69.29 -50.64 1.39 22.75 -11.89 -103.76 -84.40 63.36 -30.37 -80.31 -56.75 11.62 33.83 -0.33 -112.28 -71.13 76.66 -75.14 -51.35 -53.32 2.20 33.29 -27.88 -112.48 -90.98 60.06 9.11 -69.69 -66.15 -14.28



58 -6.18 -40.50 -133.64 -96.19 57.02 -50.85 -72.93 -64.42 -12.57 1.48 -47.31 -115.35 -93.95 58.40 -51.41 -98.65 -67.72 11.92 6.68 -24.59 -117.88 -92.44 67.97 -102.27 -62.13 -68.90 -11.65 17.28 -53.37 -129.23 -101.36 57.00 144.48 -82.54 -84.53 -40.30



60 -28.55 -64.57 -159.13 -103.09 64.30 -138.80 -48.98 -80.73 -35.16 -29.75 -86.31 -127.94 -104.10 75.27 -114.12 -123.23 -82.71 38.15 -34.10 -66.93 -120.48 -121.12 71.72 -138.65 -64.76 -90.86 -27.25 -4.29 -74.50 -154.72 -114.86 66.90 150.22 -95.17 -104.62 -61.63



62 -51.87 -95.99 173.03 -112.09 93.37 172.44 56.10 -132.28 -143.07 -75.06 -121.56 -148.58 -114.94 101.61 -173.20 90.32 -139.84 125.72 -76.17 -113.64 -111.69 -163.73 111.17 -169.74 82.97 176.22 -51.05 -40.61 -93.33 150.61 -132.13 93.86 141.56 -164.60 131.15 -87.79



64 -85.93 -132.36 134.29 -126.81 109.99 156.71 57.59 99.81 158.20 -120.32 -151.89 126.71 -173.46 108.18 161.02 61.20 106.00 127.46 -110.41 -148.98 -48.75 141.69 141.81 166.26 77.02 103.46 133.65 -100.76 -111.17 76.11 -156.18 112.62 130.39 74.49 81.91 176.48



66 -146.42 -166.20 75.98 -178.81 108.73 147.39 49.34 82.14 136.89 -151.58 -179.87 59.88 70.03 104.85 143.69 45.76 83.20 116.29 -140.09 -176.36 -8.44 100.58 141.73 147.43 66.91 85.12 114.82 -144.63 -128.23 41.00 171.24 115.15 118.76 59.46 67.71 119.04



68 166.75 166.97 29.35 61.47 101.20 140.47 39.81 70.64 119.34 -173.18 153.98 40.39 58.64 99.64 131.23 34.02 67.35 103.05 -168.11 156.90 -5.22 71.99 133.83 133.02 56.48 73.79 99.24 -169.08 -145.04 20.81 132.47 111.21 109.32 48.03 57.84 100.66



70 144.94 145.66 3.57 41.11 92.26 133.49 31.10 60.21 102.79 169.90 128.60 25.54 48.80 95.33 121.46 25.81 53.77 91.06 165.49 129.19 -8.53 47.95 122.86 120.17 46.32 65.86 84.76 173.03 -164.10 4.57 91.15 105.00 101.32 38.93 49.88 88.55



72 131.37 126.20 -14.88 26.99 82.22 126.39 22.51 49.27 86.61 155.65 102.46 9.56 36.67 92.18 112.56 19.68 41.23 80.16 142.56 102.37 -13.67 25.98 109.65 105.65 35.28 60.33 70.85 158.52 49.22 -11.10 53.77 97.36 92.45 30.63 42.26 78.07



74 120.86 106.78 -31.10 12.90 70.78 120.44 13.53 37.27 70.58 143.60 76.38 -8.10 21.31 90.03 106.16 14.72 29.78 68.81 124.49 76.97 -21.10 4.40 95.16 91.45 22.31 56.40 56.20 145.93 -14.39 -26.85 16.49 89.11 85.01 22.38 34.67 66.49



76 112.10 85.65 -45.96 -2.33 60.23 115.82 5.30 24.98 54.69 133.57 50.31 -27.02 2.12 88.44 107.91 13.47 20.24 56.82 111.08 55.26 -31.84 -18.65 80.76 91.82 7.98 54.24 41.09 134.66 -35.83 -42.63 -23.69 81.37 87.67 15.75 27.97 52.92



78 104.43 57.50 -60.34 -19.17 53.52 110.28 -1.56 13.55 39.45 124.92 23.82 -47.25 -21.53 86.39 120.13 21.67 13.68 44.41 100.86 36.41 -45.70 -43.55 66.49 129.83 -7.25 53.20 26.70 125.46 -54.97 -58.15 -59.07 75.29 110.05 16.83 22.79 37.60



80 97.23 10.78 -75.97 -40.64 51.25 100.80 -7.26 2.58 25.96 115.88 -1.00 -70.63 -50.24 83.48 130.80 38.88 10.10 30.36 93.06 15.80 -65.84 -70.31 50.46 134.64 -26.45 49.94 12.61 117.18 -72.89 -73.39 -89.55 72.90 130.78 37.79 18.77 19.95



82 90.56 -46.42 -95.44 -70.49 54.90 87.92 -8.45 -8.83 13.19 104.53 -26.98 -103.08 -85.82 81.05 134.33 56.58 8.57 12.28 89.81 -17.41 -100.57 -98.71 31.83 120.59 -62.79 43.11 -2.57 107.57 -89.36 -90.11 -117.65 81.01 136.85 73.59 16.01 -1.26



84 85.84 -85.93 -155.23 -109.00 70.88 76.91 40.26 -17.90 -1.59 90.76 -61.58 -166.92 -126.22 82.33 131.41 71.48 11.73 -12.48 100.79 -85.12 -151.84 -128.34 12.43 104.00 -144.35 35.17 -19.65 97.38 -104.70 84.06 -143.88 112.71 134.32 92.00 18.86 -26.80



86 85.97 -112.94 83.13 -152.91 85.60 72.48 91.13 -17.67 -19.13 76.32 -103.25 108.18 -164.13 90.21 121.94 76.98 22.71 -48.63 139.39 -142.51 156.56 -159.39 -2.70 85.07 156.20 28.46 -38.55 88.75 -119.54 58.42 -168.57 135.47 124.61 91.59 37.71 -56.30



88 95.38 -132.77 58.05 170.93 83.79 73.41 82.18 -11.75 -42.04 67.81 -143.69 66.97 162.69 101.83 107.74 71.77 29.95 -98.64 162.08 -166.99 117.74 169.08 0.94 59.53 123.37 23.23 -58.67 92.74 -132.07 39.05 168.08 135.02 110.16 81.36 59.73 -88.80



90 117.80 -150.03 38.34 142.16 74.93 80.77 66.32 -17.70 -89.69 -138.43 -173.32 37.81 133.36 110.60 92.49 62.46 25.66 -144.64 165.42 178.50 85.19 136.97 98.37 27.21 99.31 20.48 -81.31 -150.02 -141.96 20.25 145.51 126.60 95.13 67.81 65.40 -123.67
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Phase RHCP (deg)



Phi (deg)



Theta (deg) 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350



-90 -55.52 -159.00 112.09 -150.83 -40.31 145.91 177.54 40.17 -28.18 -60.14 -133.12 74.11 -162.32 -125.59 132.68 -147.70 -16.97 -33.64 -169.73 -136.85 90.18 -171.34 -132.34 103.36 -171.34 -44.13 -47.11 -68.79 -172.29 115.26 -163.25 -34.77 125.34 -154.21 -55.73 -26.88



-88 -1.24 -128.66 132.74 -124.57 -13.22 166.97 -147.02 33.88 -11.06 -19.51 -119.72 105.83 -141.07 -56.35 150.08 -130.24 -26.93 -16.25 59.78 -113.09 121.74 -135.17 -76.10 112.28 -132.63 -39.69 -27.73 -22.28 -137.51 165.95 -134.74 17.59 133.00 -126.16 -51.34 -9.92



-86 34.09 -90.00 157.46 -101.53 9.96 -172.54 -106.81 28.49 5.08 42.90 -105.75 150.47 -118.96 -1.09 162.25 -114.72 -25.25 1.08 68.40 -90.45 -176.16 -104.94 -40.21 119.94 -90.25 -31.26 -8.18 27.86 -106.82 -144.28 -107.86 40.66 131.78 -105.05 -40.43 6.36



-84 59.16 -46.34 -171.05 -80.84 31.95 -147.99 -67.50 25.37 20.79 82.21 -92.64 -161.01 -96.74 30.80 162.67 -100.17 -17.00 18.08 81.23 -70.60 -103.51 -80.29 -11.48 124.78 -55.55 -19.25 11.12 62.75 -79.02 -108.72 -83.36 53.60 118.21 -86.81 -27.51 21.21



-82 79.99 -14.27 -135.69 -62.64 52.25 -114.90 -33.89 27.42 36.09 107.29 -79.38 -124.72 -75.21 53.93 135.06 -84.87 -6.38 33.68 95.21 -46.08 -69.55 -59.29 12.40 126.58 -31.48 -6.05 29.89 87.48 -47.08 -84.95 -61.54 64.39 101.97 -68.71 -14.20 34.33



-80 97.93 7.31 -101.90 -46.02 70.88 -62.12 -5.94 32.66 51.15 127.03 -66.96 -100.24 -55.01 72.90 98.70 -66.41 4.77 48.17 108.62 13.37 -47.51 -42.12 33.16 122.45 -13.57 7.32 48.24 106.52 -4.87 -68.01 -41.72 72.42 93.08 -48.54 -1.13 46.08



-78 114.32 25.89 -74.14 -30.72 87.82 -2.99 16.99 38.82 66.34 143.31 -58.66 -82.49 -36.85 88.26 88.96 -44.45 15.67 62.48 121.28 116.41 -29.95 -28.24 52.82 108.61 -0.23 21.43 67.49 123.61 54.33 -56.74 -24.73 77.11 92.62 -27.62 11.80 56.75



-76 130.35 46.45 -54.71 -16.51 102.51 28.69 37.72 46.36 82.70 158.89 -61.54 -70.32 -20.55 100.54 91.75 -17.37 26.42 76.54 134.47 153.05 -16.06 -16.09 72.67 95.20 10.20 35.93 88.69 140.77 119.75 -52.80 -11.94 79.14 98.45 -5.34 25.96 66.83



-74 148.07 83.19 -42.31 -2.74 115.28 48.05 57.93 56.21 100.70 175.07 -82.41 -72.00 -6.09 110.36 97.21 15.66 37.87 90.89 149.71 175.14 -3.97 -5.32 92.46 93.35 19.79 49.82 111.66 158.56 164.44 -62.15 -2.88 80.69 107.48 18.36 42.70 78.15



-72 170.77 -168.69 -55.44 10.92 125.46 60.09 78.50 68.32 120.74 -168.06 -95.64 -137.23 4.78 117.29 101.39 52.53 51.31 108.33 169.25 -164.20 7.32 3.89 112.19 98.49 29.87 62.67 134.82 178.39 -165.61 -85.92 4.31 83.84 117.82 41.28 64.24 93.46



-70 -158.67 -137.90 -161.99 25.89 127.43 66.07 100.07 82.49 145.29 -150.37 -93.58 -165.28 5.59 118.37 103.55 95.77 68.13 133.87 -162.02 -143.59 -160.63 11.20 130.83 104.61 42.39 74.31 157.47 -157.86 -140.31 -102.43 11.34 87.70 126.79 64.50 93.66 115.09



-68 -117.59 -124.78 -156.41 52.49 99.60 69.32 124.57 101.37 177.89 -130.68 -84.93 -160.48 -21.74 105.07 104.24 152.35 93.32 174.81 -118.59 -123.91 -152.62 13.22 123.73 108.78 60.17 87.59 -179.02 -129.10 -117.62 -110.07 19.81 87.87 126.25 92.32 132.33 144.33



-66 -73.17 -114.84 -145.76 155.31 50.27 69.58 157.69 140.64 -140.70 -103.15 -73.41 -151.20 -62.12 74.75 103.71 -156.29 147.03 -132.63 -74.49 -105.09 -146.16 -1.66 13.82 107.67 101.07 123.95 -153.51 -91.07 -97.04 -119.15 30.31 77.67 70.76 137.66 176.27 174.71



-64 -36.63 -106.00 -135.50 -161.15 42.92 61.00 -160.23 -145.48 -96.85 -50.82 -60.10 -141.39 -74.28 57.27 101.06 -123.80 -152.89 -95.69 -45.53 -87.20 -141.12 -41.84 25.53 89.50 -126.04 -149.24 -120.23 -40.20 -77.23 -129.16 -113.79 57.80 22.70 -159.11 -145.96 -161.28



-62 -4.70 -95.52 -125.72 -146.42 49.06 43.78 -121.41 -108.77 -59.30 13.05 -45.21 -132.57 -72.10 54.42 94.47 -100.79 -123.77 -73.49 -24.09 -69.41 -137.25 -58.36 42.26 53.37 -99.42 -117.42 -67.68 4.35 -57.13 -132.52 -110.60 49.80 20.25 -120.99 -115.61 -133.29



-60 24.88 -76.19 -117.82 -138.74 59.40 30.99 -93.40 -91.11 -28.87 47.85 -28.55 -126.41 -64.10 58.51 81.24 -82.97 -105.39 -54.60 -0.25 -49.50 -134.48 -53.70 57.79 36.66 -83.68 -99.26 -21.85 34.10 -34.08 -128.45 -95.34 57.54 21.52 -99.47 -90.75 -34.00



-58 49.48 -16.38 -113.62 -137.24 72.54 20.90 -74.55 -78.32 -2.84 68.67 -8.53 -124.07 -53.53 65.97 57.18 -68.19 -88.94 -28.93 32.62 -23.77 -133.35 -39.78 71.59 31.02 -71.76 -82.84 1.62 53.84 0.67 -121.04 -81.42 73.89 14.44 -84.65 -71.93 11.02



-56 68.76 54.20 -115.50 -143.49 88.49 -5.02 -60.27 -66.36 19.65 84.41 20.41 -127.55 -40.95 75.84 18.96 -54.92 -70.40 19.35 68.35 18.74 -136.18 -12.86 86.50 24.13 -62.58 -66.78 14.31 67.96 52.93 -116.23 -78.51 95.85 -5.68 -72.95 -58.12 22.60



-54 85.82 80.37 -128.54 -156.63 109.23 -50.60 -47.70 -52.64 38.56 97.89 73.29 -145.22 -19.31 93.26 -17.83 -41.68 -47.24 65.15 92.19 81.96 -149.41 155.26 105.98 12.08 -54.90 -49.84 24.37 81.01 95.23 -126.71 -131.46 123.34 -11.92 -62.09 -46.58 28.34



-52 104.06 102.32 -152.48 -166.66 141.90 -68.97 -35.18 -32.63 53.14 110.11 129.96 -177.28 141.72 167.42 -33.59 -26.41 -13.48 80.00 103.83 125.46 -178.63 -176.90 136.63 0.18 -46.83 -28.67 32.52 96.34 124.26 -164.65 -158.64 161.62 -4.84 -49.07 -32.81 31.25



-50 130.14 133.42 -170.58 -164.98 -165.77 -69.00 -20.49 1.02 61.46 122.38 158.97 167.63 167.69 -111.11 -35.08 -8.10 23.82 79.64 108.28 153.14 161.42 -156.39 -167.95 -5.31 -35.05 0.65 33.73 117.31 150.55 178.25 -151.78 -141.90 3.54 -28.26 -8.48 31.04



-48 -174.81 166.85 -177.60 -153.62 -117.50 -62.66 -1.60 41.61 62.04 141.99 176.42 167.76 -171.19 -90.12 -30.27 11.87 45.96 68.36 107.14 174.99 161.26 -135.11 -114.95 -8.16 -14.65 29.68 22.40 158.33 176.55 -179.68 -139.10 -95.01 3.50 1.34 32.95 25.27



-46 -114.09 -169.24 -176.97 -136.66 -87.28 -52.74 19.56 66.41 54.04 -85.90 -169.88 175.27 -143.50 -74.98 -23.03 29.49 56.87 45.15 -59.92 -166.10 172.68 -115.44 -84.62 -13.08 14.84 46.67 7.41 -113.55 -159.34 -172.05 -125.03 -70.29 -5.00 19.80 63.66 9.90



-44 -79.38 -150.64 -168.96 -117.81 -67.38 -40.33 35.98 76.69 37.75 -56.06 -156.67 -172.11 -114.60 -61.40 -16.49 38.47 60.60 17.22 -64.76 -148.96 -168.69 -100.78 -65.07 -17.02 40.11 56.60 4.29 -70.62 -138.32 -162.50 -110.44 -57.11 -10.95 24.50 74.99 -1.78



-42 -53.52 -132.07 -151.66 -99.98 -52.62 -28.13 43.11 78.09 20.78 -47.08 -141.06 -154.70 -92.89 -49.15 -11.25 35.28 57.13 -1.31 -63.68 -131.05 -145.54 -90.55 -51.23 -16.58 48.43 62.75 9.55 -51.12 -120.12 -149.68 -94.41 -48.61 -10.93 24.09 75.09 0.00



-40 -36.26 -109.46 -123.48 -82.98 -41.31 -18.70 41.31 70.83 11.28 -41.19 -120.64 -131.21 -75.54 -37.11 -6.06 18.66 43.97 -5.65 -57.98 -109.14 -120.38 -82.00 -40.39 -13.06 35.52 61.34 15.52 -40.38 -102.78 -129.88 -78.16 -41.23 -8.10 20.61 61.80 3.91



-38 -27.31 -84.69 -91.21 -67.04 -33.16 -12.85 32.46 55.16 9.25 -35.87 -95.32 -100.61 -60.09 -24.95 -0.34 -1.83 25.46 0.23 -47.57 -85.50 -95.97 -73.00 -31.55 -8.12 13.99 43.76 15.83 -35.33 -83.40 -103.57 -63.82 -33.29 -4.51 13.10 29.46 7.01



-36 -21.32 -64.10 -65.92 -52.22 -26.52 -9.47 21.77 41.90 14.96 -28.67 -68.73 -66.75 -44.47 -12.93 6.47 -9.70 16.78 8.48 -36.16 -66.29 -73.75 -61.97 -24.58 -2.10 5.68 20.29 12.85 -30.28 -61.95 -75.25 -49.99 -23.40 -0.10 2.84 6.95 12.07



-34 -12.99 -47.49 -46.59 -36.53 -18.44 -5.02 18.99 41.01 29.16 -15.01 -44.11 -36.83 -25.36 -0.03 15.43 -3.71 19.59 16.46 -26.09 -51.60 -53.27 -46.69 -17.28 6.29 10.97 15.75 17.94 -18.12 -40.46 -48.13 -34.20 -9.72 6.90 -1.49 9.61 22.23



-32 1.65 -31.53 -27.86 -16.54 -4.43 7.54 31.13 50.16 48.34 12.92 -18.82 -11.43 -0.97 16.21 27.78 13.78 32.79 29.28 -13.90 -36.63 -30.92 -23.47 -3.64 22.48 29.89 27.70 32.84 4.76 -17.84 -22.15 -13.25 11.57 22.49 12.63 27.31 37.70



-30 27.63 -9.22 -0.91 16.23 25.26 38.61 56.27 64.34 66.75 50.73 14.50 15.57 28.58 39.17 46.31 42.08 56.45 54.03 13.30 -10.97 1.66 12.74 26.28 54.57 61.08 50.80 53.01 37.49 10.82 6.76 17.83 44.00 53.48 48.58 51.72 56.26



-28 61.86 35.18 45.31 60.86 66.95 75.48 79.77 79.09 81.53 76.67 54.58 47.86 58.75 66.28 70.29 72.58 80.55 81.89 63.77 40.59 44.28 53.35 65.08 83.67 85.83 75.27 73.18 68.90 48.97 42.26 55.66 74.60 81.46 79.02 74.03 74.70



-26 87.87 81.10 84.47 89.79 92.28 95.92 94.97 91.61 92.75 91.44 83.30 77.47 82.23 88.07 91.02 92.75 95.62 97.55 91.94 80.21 76.47 80.79 88.49 97.36 98.69 92.94 89.64 90.14 82.94 76.26 83.52 92.86 96.03 94.66 90.67 90.59



-24 102.69 101.57 102.84 104.19 104.73 106.18 104.68 101.51 101.40 101.02 99.21 96.87 97.94 102.24 104.69 104.41 104.29 105.15 103.00 97.68 95.54 97.40 101.16 104.72 106.05 104.23 101.64 103.10 102.33 98.16 99.54 103.43 104.49 103.88 102.40 102.56



-22 110.42 110.34 111.16 111.55 111.36 111.86 111.14 109.05 108.12 107.77 108.12 107.76 107.86 110.78 112.72 111.48 109.90 109.74 109.01 107.26 107.05 107.92 108.92 109.71 111.15 111.45 109.79 110.87 111.92 109.63 108.76 110.02 110.21 109.99 109.83 110.06



-20 114.20 114.33 114.89 115.14 114.94 115.21 115.27 114.23 112.99 112.39 113.01 113.34 113.54 115.31 116.69 115.63 113.86 113.18 113.16 113.29 113.96 114.31 113.72 113.28 114.75 115.88 114.85 115.24 116.29 115.11 113.98 114.05 113.99 113.96 114.04 114.09



-18 115.66 115.78 116.17 116.41 116.47 116.82 117.25 116.87 115.77 115.00 115.21 115.54 115.82 116.79 117.83 117.49 116.31 115.63 115.83 116.64 117.45 117.45 116.27 115.51 116.74 117.93 117.35 117.19 117.75 117.18 116.33 115.99 116.00 116.13 116.11 115.87



-16 115.06 115.09 115.33 115.53 115.79 116.28 116.80 116.80 116.08 115.34 115.17 115.18 115.23 115.71 116.60 116.92 116.50 116.10 116.33 117.11 117.71 117.49 116.40 115.80 116.67 117.63 117.38 117.02 117.14 116.83 116.23 115.87 115.96 116.15 116.01 115.52



-14 112.12 112.00 112.04 112.17 112.53 113.08 113.63 113.83 113.45 112.89 112.55 112.29 112.05 112.23 112.95 113.53 113.64 113.61 113.87 114.39 114.64 114.25 113.48 113.24 113.93 114.69 114.68 114.34 114.26 114.08 113.70 113.43 113.41 113.41 113.13 112.60



-12 106.37 106.17 106.10 106.21 106.53 106.96 107.35 107.51 107.30 106.93 106.64 106.35 106.07 106.15 106.66 107.23 107.61 107.88 108.14 108.33 108.16 107.61 107.06 107.07 107.70 108.36 108.53 108.37 108.32 108.33 108.22 108.04 107.83 107.55 107.16 106.74



-10 97.33 97.26 97.29 97.40 97.52 97.56 97.52 97.42 97.26 97.10 97.00 96.89 96.80 96.95 97.40 97.95 98.40 98.69 98.77 98.57 98.07 97.42 96.97 96.98 97.41 97.94 98.26 98.41 98.59 98.79 98.89 98.78 98.51 98.14 97.78 97.50



-8 85.46 85.62 85.77 85.81 85.66 85.33 84.93 84.62 84.46 84.44 84.48 84.54 84.65 84.92 85.36 85.83 86.17 86.26 86.08 85.66 85.09 84.53 84.15 84.06 84.23 84.57 84.94 85.30 85.63 85.90 86.02 85.96 85.77 85.55 85.40 85.37



-6 73.09 73.28 73.38 73.32 73.09 72.74 72.37 72.08 71.90 71.85 71.87 71.96 72.12 72.38 72.71 73.02 73.20 73.19 73.00 72.67 72.29 71.93 71.66 71.53 71.53 71.67 71.90 72.18 72.44 72.64 72.74 72.75 72.72 72.70 72.76 72.90



-4 63.02 63.09 63.10 63.04 62.90 62.72 62.53 62.36 62.23 62.15 62.13 62.16 62.25 62.39 62.56 62.70 62.80 62.82 62.76 62.64 62.47 62.30 62.15 62.04 61.99 62.00 62.06 62.17 62.28 62.40 62.49 62.56 62.63 62.71 62.81 62.92



-2 56.66 56.67 56.66 56.64 56.60 56.55 56.49 56.44 56.39 56.36 56.34 56.34 56.35 56.38 56.41 56.44 56.47 56.48 56.47 56.45 56.41 56.37 56.33 56.30 56.27 56.26 56.27 56.29 56.32 56.36 56.41 56.46 56.51 56.56 56.60 56.64



0 54.42 54.42 54.42 54.42 54.42 54.42 54.42 54.42 54.42 54.42 54.42 54.42 54.42 54.42 54.42 54.42 54.42 54.42 54.42 54.42 54.42 54.42 54.42 54.42 54.42 54.42 54.42 54.42 54.42 54.42 54.42 54.42 54.42 54.42 54.42 54.42



2 56.47 56.45 56.41 56.37 56.33 56.30 56.27 56.26 56.27 56.29 56.32 56.36 56.41 56.46 56.51 56.56 56.60 56.64 56.66 56.67 56.66 56.64 56.60 56.55 56.49 56.44 56.39 56.36 56.34 56.34 56.35 56.38 56.41 56.44 56.47 56.48



4 62.76 62.64 62.47 62.30 62.15 62.04 61.99 62.00 62.06 62.17 62.28 62.40 62.49 62.56 62.63 62.71 62.81 62.92 63.02 63.09 63.10 63.04 62.90 62.72 62.53 62.36 62.23 62.15 62.13 62.16 62.25 62.39 62.56 62.70 62.80 62.82



6 73.00 72.67 72.29 71.93 71.66 71.53 71.53 71.67 71.90 72.18 72.44 72.64 72.74 72.75 72.72 72.70 72.76 72.90 73.09 73.28 73.38 73.32 73.09 72.74 72.37 72.08 71.90 71.85 71.87 71.96 72.12 72.38 72.71 73.02 73.20 73.19



8 86.08 85.66 85.09 84.53 84.15 84.06 84.23 84.57 84.94 85.30 85.63 85.90 86.02 85.96 85.77 85.55 85.40 85.37 85.46 85.62 85.77 85.81 85.66 85.33 84.93 84.62 84.46 84.44 84.48 84.54 84.65 84.92 85.36 85.83 86.17 86.26



10 98.77 98.57 98.07 97.42 96.97 96.98 97.41 97.94 98.26 98.41 98.59 98.79 98.89 98.78 98.51 98.14 97.78 97.50 97.33 97.26 97.29 97.40 97.52 97.56 97.52 97.42 97.26 97.10 97.00 96.89 96.80 96.95 97.40 97.95 98.40 98.69



12 108.14 108.33 108.16 107.61 107.06 107.07 107.70 108.36 108.53 108.37 108.32 108.33 108.22 108.04 107.83 107.55 107.16 106.74 106.37 106.17 106.10 106.21 106.53 106.96 107.35 107.51 107.30 106.93 106.64 106.35 106.07 106.15 106.66 107.23 107.61 107.88



14 113.87 114.39 114.64 114.25 113.48 113.24 113.93 114.69 114.68 114.34 114.26 114.08 113.70 113.43 113.41 113.41 113.13 112.60 112.12 112.00 112.04 112.17 112.53 113.08 113.63 113.83 113.45 112.89 112.55 112.29 112.05 112.23 112.95 113.53 113.64 113.61



16 116.33 117.11 117.71 117.49 116.40 115.80 116.67 117.63 117.38 117.02 117.14 116.83 116.23 115.87 115.96 116.15 116.01 115.52 115.06 115.09 115.33 115.53 115.79 116.28 116.80 116.80 116.08 115.34 115.17 115.18 115.23 115.71 116.60 116.92 116.50 116.10



18 115.83 116.64 117.45 117.45 116.27 115.51 116.74 117.93 117.35 117.19 117.75 117.18 116.33 115.99 116.00 116.13 116.11 115.87 115.66 115.78 116.17 116.41 116.47 116.82 117.25 116.87 115.77 115.00 115.21 115.54 115.82 116.79 117.83 117.49 116.31 115.63



20 113.16 113.29 113.96 114.31 113.72 113.28 114.75 115.88 114.85 115.24 116.29 115.11 113.98 114.05 113.99 113.96 114.04 114.09 114.20 114.33 114.89 115.14 114.94 115.21 115.27 114.23 112.99 112.39 113.01 113.34 113.54 115.31 116.69 115.63 113.86 113.18



22 109.01 107.26 107.05 107.92 108.92 109.71 111.15 111.45 109.79 110.87 111.92 109.63 108.76 110.02 110.21 109.99 109.83 110.06 110.42 110.34 111.16 111.55 111.36 111.86 111.14 109.05 108.12 107.77 108.12 107.76 107.86 110.78 112.72 111.48 109.90 109.74



24 103.00 97.68 95.54 97.40 101.16 104.72 106.05 104.23 101.64 103.10 102.33 98.16 99.54 103.43 104.49 103.88 102.40 102.56 102.69 101.57 102.84 104.19 104.73 106.18 104.68 101.51 101.40 101.02 99.21 96.87 97.94 102.24 104.69 104.41 104.29 105.15



26 91.94 80.21 76.47 80.79 88.49 97.36 98.69 92.94 89.64 90.14 82.94 76.26 83.52 92.86 96.03 94.66 90.67 90.59 87.87 81.10 84.47 89.79 92.28 95.92 94.97 91.61 92.75 91.44 83.30 77.47 82.23 88.07 91.02 92.75 95.62 97.55



28 63.77 40.59 44.28 53.35 65.08 83.67 85.83 75.27 73.18 68.90 48.97 42.26 55.66 74.60 81.46 79.02 74.03 74.70 61.86 35.18 45.31 60.86 66.95 75.48 79.77 79.09 81.53 76.67 54.58 47.86 58.75 66.28 70.29 72.58 80.55 81.89



30 13.30 -10.97 1.66 12.74 26.28 54.57 61.08 50.80 53.01 37.49 10.82 6.76 17.83 44.00 53.48 48.58 51.72 56.26 27.63 -9.22 -0.91 16.23 25.26 38.61 56.27 64.34 66.75 50.73 14.50 15.57 28.58 39.17 46.31 42.08 56.45 54.03



32 -13.90 -36.63 -30.92 -23.47 -3.64 22.48 29.89 27.70 32.84 4.76 -17.84 -22.15 -13.25 11.57 22.49 12.63 27.31 37.70 1.65 -31.53 -27.86 -16.54 -4.43 7.54 31.13 50.16 48.34 12.92 -18.82 -11.43 -0.97 16.21 27.78 13.78 32.79 29.28



34 -26.09 -51.60 -53.27 -46.69 -17.28 6.29 10.97 15.75 17.94 -18.12 -40.46 -48.13 -34.20 -9.72 6.90 -1.49 9.61 22.23 -12.99 -47.49 -46.59 -36.53 -18.44 -5.02 18.99 41.01 29.16 -15.01 -44.11 -36.83 -25.36 -0.03 15.43 -3.71 19.59 16.46



36 -36.16 -66.29 -73.75 -61.97 -24.58 -2.10 5.68 20.29 12.85 -30.28 -61.95 -75.25 -49.99 -23.40 -0.10 2.84 6.95 12.07 -21.32 -64.10 -65.92 -52.22 -26.52 -9.47 21.77 41.90 14.96 -28.67 -68.73 -66.75 -44.47 -12.93 6.47 -9.70 16.78 8.48



38 -47.57 -85.50 -95.97 -73.00 -31.55 -8.12 13.99 43.76 15.83 -35.33 -83.40 -103.57 -63.82 -33.29 -4.51 13.10 29.46 7.01 -27.31 -84.69 -91.21 -67.04 -33.16 -12.85 32.46 55.16 9.25 -35.87 -95.32 -100.61 -60.09 -24.95 -0.34 -1.83 25.46 0.23



40 -57.98 -109.14 -120.38 -82.00 -40.39 -13.06 35.52 61.34 15.52 -40.38 -102.78 -129.88 -78.16 -41.23 -8.10 20.61 61.80 3.91 -36.26 -109.46 -123.48 -82.98 -41.31 -18.70 41.31 70.83 11.28 -41.19 -120.64 -131.21 -75.54 -37.11 -6.06 18.66 43.97 -5.65



42 -63.68 -131.05 -145.54 -90.55 -51.23 -16.58 48.43 62.75 9.55 -51.12 -120.12 -149.68 -94.41 -48.61 -10.93 24.09 75.09 0.00 -53.52 -132.07 -151.66 -99.98 -52.62 -28.13 43.11 78.09 20.78 -47.08 -141.06 -154.70 -92.89 -49.15 -11.25 35.28 57.13 -1.31



44 -64.76 -148.96 -168.69 -100.78 -65.07 -17.02 40.11 56.60 4.29 -70.62 -138.32 -162.50 -110.44 -57.11 -10.95 24.50 74.99 -1.78 -79.38 -150.64 -168.96 -117.81 -67.38 -40.33 35.98 76.69 37.75 -56.06 -156.67 -172.11 -114.60 -61.40 -16.49 38.47 60.60 17.22



46 -59.92 -166.10 172.68 -115.44 -84.62 -13.08 14.84 46.67 7.41 -113.55 -159.34 -172.05 -125.03 -70.29 -5.00 19.80 63.66 9.90 -114.09 -169.24 -176.97 -136.66 -87.28 -52.74 19.56 66.41 54.04 -85.90 -169.88 175.27 -143.50 -74.98 -23.03 29.49 56.87 45.15



48 107.14 174.99 161.26 -135.11 -114.95 -8.16 -14.65 29.68 22.40 158.33 176.55 -179.68 -139.10 -95.01 3.50 1.34 32.95 25.27 -174.81 166.85 -177.60 -153.62 -117.50 -62.66 -1.60 41.61 62.04 141.99 176.42 167.76 -171.19 -90.12 -30.27 11.87 45.96 68.36



50 108.28 153.14 161.42 -156.39 -167.95 -5.31 -35.05 0.65 33.73 117.31 150.55 178.25 -151.78 -141.90 3.54 -28.26 -8.48 31.04 130.14 133.42 -170.58 -164.98 -165.77 -69.00 -20.49 1.02 61.46 122.38 158.97 167.63 167.69 -111.11 -35.08 -8.10 23.82 79.64



52 103.83 125.46 -178.63 -176.90 136.63 0.18 -46.83 -28.67 32.52 96.34 124.26 -164.65 -158.64 161.62 -4.84 -49.07 -32.81 31.25 104.06 102.32 -152.48 -166.66 141.90 -68.97 -35.18 -32.63 53.14 110.11 129.96 -177.28 141.72 167.42 -33.59 -26.41 -13.48 80.00



54 92.19 81.96 -149.41 155.26 105.98 12.08 -54.90 -49.84 24.37 81.01 95.23 -126.71 -131.46 123.34 -11.92 -62.09 -46.58 28.34 85.82 80.37 -128.54 -156.63 109.23 -50.60 -47.70 -52.64 38.56 97.89 73.29 -145.22 -19.31 93.26 -17.83 -41.68 -47.24 65.15



56 68.35 18.74 -136.18 -12.86 86.50 24.13 -62.58 -66.78 14.31 67.96 52.93 -116.23 -78.51 95.85 -5.68 -72.95 -58.12 22.60 68.76 54.20 -115.50 -143.49 88.49 -5.02 -60.27 -66.36 19.65 84.41 20.41 -127.55 -40.95 75.84 18.96 -54.92 -70.40 19.35



58 32.62 -23.77 -133.35 -39.78 71.59 31.02 -71.76 -82.84 1.62 53.84 0.67 -121.04 -81.42 73.89 14.44 -84.65 -71.93 11.02 49.48 -16.38 -113.62 -137.24 72.54 20.90 -74.55 -78.32 -2.84 68.67 -8.53 -124.07 -53.53 65.97 57.18 -68.19 -88.94 -28.93



60 -0.25 -49.50 -134.48 -53.70 57.79 36.66 -83.68 -99.26 -21.85 34.10 -34.08 -128.45 -95.34 57.54 21.52 -99.47 -90.75 -34.00 24.88 -76.19 -117.82 -138.74 59.40 30.99 -93.40 -91.11 -28.87 47.85 -28.55 -126.41 -64.10 58.51 81.24 -82.97 -105.39 -54.60



62 -24.09 -69.41 -137.25 -58.36 42.26 53.37 -99.42 -117.42 -67.68 4.35 -57.13 -132.52 -110.60 49.80 20.25 -120.99 -115.61 -133.29 -4.70 -95.52 -125.72 -146.42 49.06 43.78 -121.41 -108.77 -59.30 13.05 -45.21 -132.57 -72.10 54.42 94.47 -100.79 -123.77 -73.49



64 -45.53 -87.20 -141.12 -41.84 25.53 89.50 -126.04 -149.24 -120.23 -40.20 -77.23 -129.16 -113.79 57.80 22.70 -159.11 -145.96 -161.28 -36.63 -106.00 -135.50 -161.15 42.92 61.00 -160.23 -145.48 -96.85 -50.82 -60.10 -141.39 -74.28 57.27 101.06 -123.80 -152.89 -95.69



66 -74.49 -105.09 -146.16 -1.66 13.82 107.67 101.07 123.95 -153.51 -91.07 -97.04 -119.15 30.31 77.67 70.76 137.66 176.27 174.71 -73.17 -114.84 -145.76 155.31 50.27 69.58 157.69 140.64 -140.70 -103.15 -73.41 -151.20 -62.12 74.75 103.71 -156.29 147.03 -132.63



68 -118.59 -123.91 -152.62 13.22 123.73 108.78 60.17 87.59 -179.02 -129.10 -117.62 -110.07 19.81 87.87 126.25 92.32 132.33 144.33 -117.59 -124.78 -156.41 52.49 99.60 69.32 124.57 101.37 177.89 -130.68 -84.93 -160.48 -21.74 105.07 104.24 152.35 93.32 174.81



70 -162.02 -143.59 -160.63 11.20 130.83 104.61 42.39 74.31 157.47 -157.86 -140.31 -102.43 11.34 87.70 126.79 64.50 93.66 115.09 -158.67 -137.90 -161.99 25.89 127.43 66.07 100.07 82.49 145.29 -150.37 -93.58 -165.28 5.59 118.37 103.55 95.77 68.13 133.87



72 169.25 -164.20 7.32 3.89 112.19 98.49 29.87 62.67 134.82 178.39 -165.61 -85.92 4.31 83.84 117.82 41.28 64.24 93.46 170.77 -168.69 -55.44 10.92 125.46 60.09 78.50 68.32 120.74 -168.06 -95.64 -137.23 4.78 117.29 101.39 52.53 51.31 108.33



74 149.71 175.14 -3.97 -5.32 92.46 93.35 19.79 49.82 111.66 158.56 164.44 -62.15 -2.88 80.69 107.48 18.36 42.70 78.15 148.07 83.19 -42.31 -2.74 115.28 48.05 57.93 56.21 100.70 175.07 -82.41 -72.00 -6.09 110.36 97.21 15.66 37.87 90.89



76 134.47 153.05 -16.06 -16.09 72.67 95.20 10.20 35.93 88.69 140.77 119.75 -52.80 -11.94 79.14 98.45 -5.34 25.96 66.83 130.35 46.45 -54.71 -16.51 102.51 28.69 37.72 46.36 82.70 158.89 -61.54 -70.32 -20.55 100.54 91.75 -17.37 26.42 76.54



78 121.28 116.41 -29.95 -28.24 52.82 108.61 -0.23 21.43 67.49 123.61 54.33 -56.74 -24.73 77.11 92.62 -27.62 11.80 56.75 114.32 25.89 -74.14 -30.72 87.82 -2.99 16.99 38.82 66.34 143.31 -58.66 -82.49 -36.85 88.26 88.96 -44.45 15.67 62.48



80 108.62 13.37 -47.51 -42.12 33.16 122.45 -13.57 7.32 48.24 106.52 -4.87 -68.01 -41.72 72.42 93.08 -48.54 -1.13 46.08 97.93 7.31 -101.90 -46.02 70.88 -62.12 -5.94 32.66 51.15 127.03 -66.96 -100.24 -55.01 72.90 98.70 -66.41 4.77 48.17



82 95.21 -46.08 -69.55 -59.29 12.40 126.58 -31.48 -6.05 29.89 87.48 -47.08 -84.95 -61.54 64.39 101.97 -68.71 -14.20 34.33 79.99 -14.27 -135.69 -62.64 52.25 -114.90 -33.89 27.42 36.09 107.29 -79.38 -124.72 -75.21 53.93 135.06 -84.87 -6.38 33.68



84 81.23 -70.60 -103.51 -80.29 -11.48 124.78 -55.55 -19.25 11.12 62.75 -79.02 -108.72 -83.36 53.60 118.21 -86.81 -27.51 21.21 59.16 -46.34 -171.05 -80.84 31.95 -147.99 -67.50 25.37 20.79 82.21 -92.64 -161.01 -96.74 30.80 162.67 -100.17 -17.00 18.08



86 68.40 -90.45 -176.16 -104.94 -40.21 119.94 -90.25 -31.26 -8.18 27.86 -106.82 -144.28 -107.86 40.66 131.78 -105.05 -40.43 6.36 34.09 -90.00 157.46 -101.53 9.96 -172.54 -106.81 28.49 5.08 42.90 -105.75 150.47 -118.96 -1.09 162.25 -114.72 -25.25 1.08



88 59.78 -113.09 121.74 -135.17 -76.10 112.28 -132.63 -39.69 -27.73 -22.28 -137.51 165.95 -134.74 17.59 133.00 -126.16 -51.34 -9.92 -1.24 -128.66 132.74 -124.57 -13.22 166.97 -147.02 33.88 -11.06 -19.51 -119.72 105.83 -141.07 -56.35 150.08 -130.24 -26.93 -16.25



90 -169.73 -136.85 90.18 -171.34 -132.34 103.36 -171.34 -44.13 -47.11 -68.79 -172.29 115.26 -163.25 -34.77 125.34 -154.21 -55.73 -26.88 -55.52 -159.00 112.09 -150.83 -40.31 145.91 177.54 40.17 -28.18 -60.14 -133.12 74.11 -162.32 -125.59 132.68 -147.70 -16.97 -33.64
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File Attachment
GPS_III_SVN75_EC_Antenna_Patterns_Phase.zip



SV-Specific Patterns: Plots, Directivity, Phase 14

SVN76



SV-Specific Patterns: Plots, Directivity, Phase 15

SVN76: EC L5, Plot
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SV-Specific Patterns: Plots, Directivity, Phase 16

SVN76: EC L2, Plot

Earth Service Space 

Service

Space 

Service



SV-Specific Patterns: Plots, Directivity, Phase 17

SVN76: EC L1, Plot

Earth ServiceSpace 

Service

Space 

Service



SV-Specific Patterns: Plots, Directivity, Phase 18

SVN76: EC Directivity & Phase

Each folder contains frequencies L5, L2, and L1

Double click folder icon to open




GPS_III_SVN76_EC_L1_Antenna_Patterns_Directivity.pdf




GPS_III_SVN76_EC_L1_Antenna_Patterns_Directivity.xlsx



Directivity RHCP (dB), Ludwig Pol. #3



Phi (deg)



Theta (deg) 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350



-90 -21.00 -19.79 -25.24 -19.85 -19.10 -18.14 -14.50 -12.83 -21.12 -17.90 -24.22 -25.95 -18.96 -18.16 -14.04 -19.00 -13.95 -19.02 -18.21 -30.38 -23.06 -19.08 -26.79 -15.61 -16.70 -14.93 -21.29 -18.50 -28.07 -25.81 -27.98 -27.97 -14.09 -16.60 -14.37 -22.65



-88 -18.15 -22.36 -20.52 -19.90 -18.47 -15.96 -12.84 -11.06 -21.41 -17.10 -26.44 -22.62 -18.57 -16.39 -13.22 -16.45 -12.28 -18.89 -16.55 -25.64 -25.42 -20.23 -27.49 -13.78 -14.36 -12.85 -19.89 -16.85 -25.53 -27.34 -28.74 -25.43 -13.45 -15.17 -12.27 -27.13



-86 -16.21 -28.80 -17.78 -19.88 -18.08 -14.15 -11.91 -10.01 -20.58 -16.17 -25.09 -20.33 -18.42 -15.32 -12.92 -14.48 -11.33 -19.21 -15.55 -21.46 -27.94 -21.79 -29.09 -12.34 -12.85 -11.53 -17.62 -15.61 -23.13 -30.21 -30.05 -24.08 -13.23 -13.98 -10.76 -25.48



-84 -15.12 -32.12 -16.39 -19.93 -17.72 -12.75 -11.65 -9.44 -18.11 -14.86 -21.78 -19.32 -18.53 -14.79 -12.81 -13.05 -10.78 -19.22 -14.89 -18.66 -27.40 -24.71 -32.25 -11.31 -12.18 -10.96 -15.07 -14.50 -21.58 -35.60 -32.66 -22.96 -13.11 -12.95 -9.99 -19.32



-82 -14.52 -21.21 -16.15 -20.17 -17.94 -11.79 -12.08 -9.46 -15.72 -13.46 -19.38 -19.21 -19.07 -14.96 -12.52 -12.56 -11.13 -17.74 -14.47 -16.71 -25.28 -32.27 -38.85 -10.75 -12.41 -11.42 -13.26 -13.15 -21.09 -49.59 -35.93 -21.86 -12.70 -12.63 -10.27 -14.76



-80 -14.26 -17.16 -16.31 -20.90 -19.02 -11.41 -13.46 -10.50 -13.89 -12.60 -17.98 -19.76 -20.39 -16.35 -12.15 -13.59 -13.13 -15.19 -14.61 -15.53 -23.86 -35.31 -38.93 -11.15 -14.01 -13.35 -12.49 -12.07 -21.09 -36.20 -41.61 -22.27 -12.12 -13.74 -12.10 -11.90



-78 -14.42 -15.53 -16.42 -21.59 -20.63 -11.31 -16.38 -13.27 -12.18 -12.45 -17.31 -21.56 -23.14 -19.13 -11.68 -16.27 -16.87 -13.30 -15.34 -15.22 -22.58 -26.62 -30.62 -12.96 -18.09 -16.60 -12.34 -11.76 -20.99 -30.46 -42.94 -25.73 -11.76 -15.99 -16.64 -10.38



-76 -15.04 -15.61 -16.53 -21.46 -20.76 -11.08 -17.58 -20.34 -10.56 -13.12 -17.63 -24.31 -28.73 -20.34 -11.40 -16.59 -16.71 -12.25 -16.50 -15.70 -21.15 -23.65 -25.16 -16.44 -19.91 -15.73 -12.35 -12.44 -21.30 -25.09 -29.93 -35.90 -11.74 -16.43 -28.48 -9.92



-74 -15.95 -16.94 -16.17 -21.36 -18.48 -10.59 -12.35 -23.25 -9.43 -15.14 -18.98 -25.78 -39.30 -16.99 -11.10 -11.54 -11.47 -12.02 -18.66 -16.27 -20.16 -22.55 -20.06 -18.35 -11.88 -10.94 -12.47 -14.40 -23.50 -20.61 -24.62 -26.45 -11.80 -11.71 -16.19 -10.51



-72 -17.65 -18.74 -15.68 -22.27 -15.25 -9.76 -7.87 -11.94 -8.97 -20.11 -20.78 -25.64 -32.21 -13.08 -10.18 -7.47 -7.69 -12.50 -24.08 -16.23 -19.86 -21.49 -15.60 -13.06 -7.04 -7.25 -12.13 -18.47 -28.44 -17.85 -21.91 -18.78 -11.21 -7.30 -10.17 -12.02



-70 -21.46 -19.54 -15.92 -24.69 -12.58 -8.82 -5.24 -7.43 -8.83 -34.68 -22.14 -24.51 -27.93 -10.40 -8.59 -5.12 -5.39 -12.66 -38.93 -16.02 -20.75 -19.89 -12.50 -8.53 -4.62 -4.82 -10.88 -29.30 -24.95 -16.70 -20.14 -14.86 -9.38 -4.61 -7.24 -12.23



-68 -31.78 -20.40 -16.94 -30.32 -11.17 -7.90 -4.15 -5.16 -8.61 -19.65 -20.60 -23.34 -26.13 -9.27 -6.70 -4.09 -4.04 -12.13 -20.84 -15.88 -24.03 -18.48 -11.24 -5.91 -3.82 -3.44 -9.50 -22.55 -20.07 -16.35 -18.85 -13.03 -7.55 -3.41 -5.69 -9.74



-66 -25.04 -24.97 -18.49 -34.85 -10.98 -7.05 -4.41 -4.36 -8.36 -13.59 -18.13 -22.84 -24.75 -9.53 -5.39 -4.11 -3.36 -11.70 -15.54 -16.29 -32.43 -18.31 -11.34 -4.89 -4.32 -3.16 -8.80 -13.74 -18.36 -16.59 -18.69 -12.45 -6.78 -3.69 -4.71 -7.69



-64 -16.82 -27.12 -18.99 -33.31 -12.19 -6.55 -6.21 -4.55 -8.18 -10.25 -16.93 -22.92 -23.34 -11.12 -5.17 -5.18 -3.31 -11.74 -12.60 -17.57 -26.92 -19.61 -11.67 -5.42 -6.00 -3.77 -9.25 -9.59 -19.20 -18.68 -20.75 -12.73 -7.24 -5.57 -3.95 -7.41



-62 -13.72 -18.25 -16.30 -35.46 -15.90 -6.67 -9.69 -4.58 -8.14 -8.67 -17.38 -22.73 -21.67 -14.93 -6.49 -7.48 -3.39 -10.89 -11.33 -18.44 -19.28 -20.32 -12.47 -7.77 -8.31 -4.24 -10.94 -8.12 -21.46 -22.46 -27.36 -14.52 -8.99 -8.65 -3.22 -9.72



-60 -13.66 -15.52 -13.83 -24.05 -26.06 -7.36 -10.00 -3.47 -8.23 -8.61 -19.71 -20.20 -19.32 -20.29 -9.51 -9.07 -2.43 -8.44 -12.01 -18.95 -15.13 -18.74 -16.22 -10.81 -7.99 -3.57 -11.71 -8.81 -22.37 -17.80 -27.40 -21.15 -11.50 -8.54 -2.36 -15.65



-58 -16.19 -16.93 -12.98 -17.54 -18.65 -7.70 -5.62 -1.86 -8.19 -9.90 -22.81 -16.75 -16.84 -13.51 -10.18 -6.29 -0.59 -6.22 -15.83 -20.66 -13.06 -17.22 -24.15 -10.30 -4.85 -2.10 -9.16 -11.44 -22.59 -13.92 -21.29 -22.95 -12.02 -5.11 -1.41 -11.30



-56 -17.48 -22.86 -12.96 -14.31 -12.29 -6.65 -2.90 -0.80 -7.56 -11.63 -23.31 -14.64 -15.05 -8.29 -6.93 -3.67 0.77 -4.59 -31.52 -25.29 -12.96 -16.73 -12.27 -8.47 -2.65 -0.78 -6.35 -15.85 -26.85 -13.20 -17.53 -12.04 -9.61 -3.12 -0.65 -6.15



-54 -12.54 -22.13 -13.14 -13.55 -9.25 -5.19 -2.03 -0.69 -6.35 -10.46 -21.30 -14.78 -14.74 -5.31 -4.93 -2.95 0.96 -3.19 -14.18 -27.36 -14.91 -17.07 -7.67 -7.65 -2.18 -0.21 -4.18 -15.62 -31.32 -15.52 -15.05 -8.15 -7.28 -2.90 -0.37 -4.03



-52 -8.93 -18.33 -15.13 -14.74 -7.54 -4.33 -2.54 -1.46 -5.05 -7.43 -19.03 -18.41 -17.11 -3.63 -4.43 -3.77 0.09 -2.03 -8.54 -23.69 -18.11 -18.88 -6.24 -7.19 -3.24 -0.62 -2.51 -9.30 -18.29 -22.66 -15.62 -6.66 -5.70 -3.97 -0.43 -3.32



-50 -6.57 -18.21 -20.51 -16.44 -6.74 -4.15 -4.04 -2.82 -4.06 -5.43 -17.31 -16.84 -25.27 -2.85 -4.51 -5.34 -1.18 -1.66 -6.54 -23.69 -16.54 -19.21 -6.57 -5.85 -5.33 -2.06 -1.67 -5.45 -14.05 -21.75 -18.10 -6.47 -4.61 -5.69 -0.75 -3.12



-48 -5.15 -18.66 -11.26 -13.22 -7.04 -4.00 -5.80 -4.18 -3.59 -4.98 -16.00 -8.57 -15.72 -2.88 -4.24 -6.66 -1.97 -2.45 -6.82 -23.08 -9.98 -12.65 -7.91 -3.99 -7.42 -3.93 -1.95 -4.06 -13.26 -11.13 -11.28 -6.96 -4.03 -7.17 -1.42 -3.21



-46 -5.01 -17.49 -4.73 -7.62 -8.50 -3.29 -6.60 -4.57 -3.69 -6.01 -15.16 -3.68 -8.49 -3.59 -3.63 -7.25 -1.90 -4.22 -7.30 -21.08 -4.45 -7.31 -9.50 -2.79 -8.18 -4.54 -3.09 -4.44 -14.05 -5.47 -6.27 -7.75 -3.87 -7.43 -2.08 -3.68



-44 -5.79 -16.25 -1.22 -3.46 -10.78 -2.48 -5.96 -3.46 -4.45 -7.35 -15.26 -0.64 -4.69 -4.82 -3.21 -7.05 -1.11 -5.90 -5.38 -20.83 -0.89 -3.84 -10.45 -2.61 -7.67 -3.10 -4.32 -5.05 -14.13 -1.76 -3.74 -8.82 -3.88 -6.41 -1.73 -4.84



-42 -5.22 -16.54 0.74 -1.03 -11.27 -2.05 -4.69 -1.63 -6.09 -5.94 -16.74 1.29 -2.67 -6.00 -3.11 -6.09 0.01 -5.85 -3.35 -21.65 1.12 -1.63 -9.51 -2.93 -6.88 -1.22 -5.29 -3.99 -15.84 0.76 -2.35 -9.83 -3.81 -5.09 -0.41 -6.89



-40 -2.86 -17.68 2.07 0.11 -8.78 -1.86 -3.74 -0.07 -8.52 -2.84 -20.29 2.42 -1.44 -6.07 -2.82 -5.00 1.14 -5.31 -1.97 -21.00 2.20 -0.07 -6.98 -2.67 -6.09 0.08 -6.05 -1.77 -29.78 2.26 -1.06 -10.03 -3.41 -4.08 1.09 -7.94



-38 -0.99 -15.77 3.05 0.67 -6.45 -1.55 -3.62 0.78 -9.50 -0.26 -20.88 2.87 -0.41 -5.28 -1.84 -4.57 1.97 -6.46 -0.04 -16.94 2.64 0.99 -5.09 -1.56 -5.53 0.69 -6.35 0.23 -16.44 2.82 0.38 -9.47 -2.51 -3.69 2.27 -6.80



-36 0.18 -10.85 3.40 0.91 -4.70 -0.97 -4.51 0.86 -7.36 1.56 -12.87 2.56 0.13 -4.69 -0.68 -5.54 2.05 -8.11 2.08 -12.31 2.26 1.10 -4.45 -0.25 -5.99 0.75 -6.40 1.54 -10.36 2.56 1.28 -8.18 -1.27 -4.16 2.63 -6.76



-34 1.19 -6.70 2.79 0.26 -3.07 -0.27 -6.62 0.27 -5.53 2.82 -7.06 1.27 -0.41 -4.07 -0.14 -8.67 1.14 -6.51 3.42 -7.88 0.70 -0.10 -4.18 0.67 -8.33 0.15 -6.73 2.24 -7.62 1.45 0.91 -6.05 -0.24 -5.86 1.93 -9.16



-32 2.09 -4.05 0.94 -1.83 -1.37 0.58 -10.90 -1.23 -5.14 3.71 -3.12 -1.26 -2.40 -2.18 0.19 -17.96 -1.07 -5.30 4.09 -3.85 -2.23 -2.64 -2.79 1.18 -15.16 -1.68 -7.06 2.72 -5.02 -0.54 -1.08 -3.02 0.49 -9.70 -0.10 -12.47



-30 2.72 -2.20 -1.88 -4.50 0.20 1.53 -18.82 -4.33 -5.15 4.23 -0.63 -4.66 -5.20 0.19 1.38 -13.55 -5.67 -4.82 4.62 -0.89 -5.64 -5.21 -0.44 1.66 -18.03 -5.96 -6.06 3.20 -2.19 -2.95 -3.87 -0.26 1.17 -14.01 -3.64 -8.77



-28 2.95 -0.81 -3.45 -4.69 1.24 2.08 -13.12 -9.05 -4.40 4.07 0.50 -5.46 -5.11 1.50 2.53 -6.06 -14.08 -3.13 4.87 0.64 -5.85 -3.69 1.36 1.87 -8.77 -12.82 -4.43 3.35 -0.08 -3.21 -3.76 1.12 1.46 -9.43 -6.43 -4.70



-26 2.40 -0.29 -2.05 -2.71 1.35 1.61 -8.09 -8.14 -3.82 2.80 0.29 -2.64 -2.27 1.45 2.32 -4.24 -10.10 -1.93 4.22 0.58 -3.13 -0.86 1.72 1.07 -5.51 -7.65 -4.04 2.62 0.77 -0.68 -1.15 1.10 0.99 -5.09 -4.03 -2.51



-24 1.19 0.39 1.11 0.36 0.78 0.34 -2.95 -2.30 -2.87 0.23 -0.17 0.91 0.83 1.13 0.95 -3.46 -3.46 -1.11 2.21 -0.77 0.10 1.15 0.56 -1.01 -2.27 -1.65 -3.57 0.83 1.17 2.35 1.87 1.00 0.51 -0.86 0.12 -0.50



-22 3.06 3.88 5.08 4.42 2.83 2.50 3.19 3.54 2.10 1.18 2.71 4.86 4.44 3.13 2.27 1.65 2.59 2.44 1.53 1.01 3.90 4.13 1.89 0.96 3.00 3.68 1.63 1.78 3.87 5.66 5.30 3.67 3.22 4.01 4.56 3.54



-20 7.72 8.28 8.93 8.54 7.53 7.51 8.24 8.39 7.58 6.79 7.40 8.60 8.23 7.12 6.74 7.00 7.45 7.14 6.16 6.39 7.92 8.12 7.02 6.78 7.88 8.16 7.21 6.86 8.01 9.02 8.82 7.92 7.80 8.47 8.70 8.11



-18 11.55 11.84 12.17 11.95 11.44 11.46 11.89 11.96 11.55 11.13 11.22 11.68 11.44 10.83 10.75 11.03 11.23 11.05 10.63 10.71 11.35 11.55 11.15 11.10 11.56 11.63 11.26 11.08 11.50 11.95 11.91 11.57 11.61 11.96 12.02 11.71



-16 14.20 14.39 14.55 14.40 14.12 14.13 14.35 14.37 14.18 13.97 13.91 13.96 13.79 13.53 13.60 13.84 13.95 13.84 13.63 13.62 13.86 13.99 13.89 13.96 14.16 14.15 14.03 13.96 14.05 14.22 14.28 14.23 14.30 14.44 14.41 14.24



-14 15.80 15.93 16.00 15.90 15.75 15.73 15.80 15.79 15.70 15.61 15.52 15.42 15.27 15.18 15.31 15.50 15.58 15.51 15.39 15.34 15.41 15.48 15.54 15.67 15.77 15.75 15.73 15.72 15.70 15.74 15.82 15.87 15.92 15.93 15.86 15.78



-12 16.45 16.54 16.58 16.53 16.45 16.40 16.38 16.32 16.27 16.21 16.12 16.01 15.90 15.88 16.01 16.17 16.24 16.21 16.13 16.06 16.05 16.10 16.22 16.35 16.42 16.43 16.44 16.46 16.44 16.44 16.49 16.54 16.54 16.50 16.44 16.40



-10 16.28 16.35 16.39 16.36 16.30 16.23 16.15 16.07 15.99 15.92 15.83 15.75 15.69 15.72 15.84 15.97 16.05 16.04 15.98 15.91 15.87 15.90 16.00 16.10 16.16 16.19 16.22 16.25 16.27 16.27 16.29 16.29 16.27 16.23 16.21 16.22



-8 15.48 15.54 15.56 15.54 15.48 15.39 15.29 15.18 15.08 14.98 14.89 14.83 14.82 14.88 14.99 15.11 15.20 15.21 15.17 15.12 15.07 15.06 15.10 15.15 15.19 15.22 15.26 15.30 15.34 15.36 15.36 15.36 15.35 15.34 15.37 15.41



-6 14.52 14.55 14.54 14.51 14.45 14.37 14.28 14.17 14.07 13.97 13.90 13.87 13.88 13.94 14.03 14.14 14.21 14.25 14.24 14.21 14.17 14.14 14.12 14.11 14.12 14.14 14.18 14.22 14.25 14.28 14.31 14.33 14.35 14.38 14.42 14.47



-4 14.11 14.10 14.08 14.05 14.00 13.95 13.89 13.83 13.77 13.73 13.70 13.69 13.71 13.75 13.80 13.85 13.90 13.93 13.94 13.94 13.92 13.91 13.89 13.88 13.88 13.89 13.91 13.93 13.95 13.97 14.00 14.02 14.04 14.06 14.09 14.10



-2 14.38 14.37 14.35 14.33 14.31 14.29 14.27 14.25 14.24 14.23 14.23 14.23 14.23 14.25 14.26 14.28 14.29 14.31 14.32 14.33 14.34 14.34 14.34 14.35 14.35 14.36 14.37 14.37 14.38 14.39 14.39 14.39 14.40 14.40 14.40 14.39



0 14.60 14.60 14.60 14.60 14.60 14.60 14.60 14.60 14.60 14.60 14.60 14.60 14.60 14.60 14.60 14.60 14.60 14.60 14.60 14.60 14.60 14.60 14.60 14.60 14.60 14.60 14.60 14.60 14.60 14.60 14.60 14.60 14.60 14.60 14.60 14.60



2 14.32 14.33 14.34 14.34 14.34 14.35 14.35 14.36 14.37 14.37 14.38 14.39 14.39 14.39 14.40 14.40 14.40 14.39 14.38 14.37 14.35 14.33 14.31 14.29 14.27 14.25 14.24 14.23 14.23 14.23 14.23 14.25 14.26 14.28 14.29 14.31



4 13.94 13.94 13.92 13.91 13.89 13.88 13.88 13.89 13.91 13.93 13.95 13.97 14.00 14.02 14.04 14.06 14.09 14.10 14.11 14.10 14.08 14.05 14.00 13.95 13.89 13.83 13.77 13.73 13.70 13.69 13.71 13.75 13.80 13.85 13.90 13.93



6 14.24 14.21 14.17 14.14 14.12 14.11 14.12 14.14 14.18 14.22 14.25 14.28 14.31 14.33 14.35 14.38 14.42 14.47 14.52 14.55 14.54 14.51 14.45 14.37 14.28 14.17 14.07 13.97 13.90 13.87 13.88 13.94 14.03 14.14 14.21 14.25



8 15.17 15.12 15.07 15.06 15.10 15.15 15.19 15.22 15.26 15.30 15.34 15.36 15.36 15.36 15.35 15.34 15.37 15.41 15.48 15.54 15.56 15.54 15.48 15.39 15.29 15.18 15.08 14.98 14.89 14.83 14.82 14.88 14.99 15.11 15.20 15.21



10 15.98 15.91 15.87 15.90 16.00 16.10 16.16 16.19 16.22 16.25 16.27 16.27 16.29 16.29 16.27 16.23 16.21 16.22 16.28 16.35 16.39 16.36 16.30 16.23 16.15 16.07 15.99 15.92 15.83 15.75 15.69 15.72 15.84 15.97 16.05 16.04



12 16.13 16.06 16.05 16.10 16.22 16.35 16.42 16.43 16.44 16.46 16.44 16.44 16.49 16.54 16.54 16.50 16.44 16.40 16.45 16.54 16.58 16.53 16.45 16.40 16.38 16.32 16.27 16.21 16.12 16.01 15.90 15.88 16.01 16.17 16.24 16.21



14 15.39 15.34 15.41 15.48 15.54 15.67 15.77 15.75 15.73 15.72 15.70 15.74 15.82 15.87 15.92 15.93 15.86 15.78 15.80 15.93 16.00 15.90 15.75 15.73 15.80 15.79 15.70 15.61 15.52 15.42 15.27 15.18 15.31 15.50 15.58 15.51



16 13.63 13.62 13.86 13.99 13.89 13.96 14.16 14.15 14.03 13.96 14.05 14.22 14.28 14.23 14.30 14.44 14.41 14.24 14.20 14.39 14.55 14.40 14.12 14.13 14.35 14.37 14.18 13.97 13.91 13.96 13.79 13.53 13.60 13.84 13.95 13.84



18 10.63 10.71 11.35 11.55 11.15 11.10 11.56 11.63 11.26 11.08 11.50 11.95 11.91 11.57 11.61 11.96 12.02 11.71 11.55 11.84 12.17 11.95 11.44 11.46 11.89 11.96 11.55 11.13 11.22 11.68 11.44 10.83 10.75 11.03 11.23 11.05



20 6.16 6.39 7.92 8.12 7.02 6.78 7.88 8.16 7.21 6.86 8.01 9.02 8.82 7.92 7.80 8.47 8.70 8.11 7.72 8.28 8.93 8.54 7.53 7.51 8.24 8.39 7.58 6.79 7.40 8.60 8.23 7.12 6.74 7.00 7.45 7.14



22 1.53 1.01 3.90 4.13 1.89 0.96 3.00 3.68 1.63 1.78 3.87 5.66 5.30 3.67 3.22 4.01 4.56 3.54 3.06 3.88 5.08 4.42 2.83 2.50 3.19 3.54 2.10 1.18 2.71 4.86 4.44 3.13 2.27 1.65 2.59 2.44



24 2.21 -0.77 0.10 1.15 0.56 -1.01 -2.27 -1.65 -3.57 0.83 1.17 2.35 1.87 1.00 0.51 -0.86 0.12 -0.50 1.19 0.39 1.11 0.36 0.78 0.34 -2.95 -2.30 -2.87 0.23 -0.17 0.91 0.83 1.13 0.95 -3.46 -3.46 -1.11



26 4.22 0.58 -3.13 -0.86 1.72 1.07 -5.51 -7.65 -4.04 2.62 0.77 -0.68 -1.15 1.10 0.99 -5.09 -4.03 -2.51 2.40 -0.29 -2.05 -2.71 1.35 1.61 -8.09 -8.14 -3.82 2.80 0.29 -2.64 -2.27 1.45 2.32 -4.24 -10.10 -1.93



28 4.87 0.64 -5.85 -3.69 1.36 1.87 -8.77 -12.82 -4.43 3.35 -0.08 -3.21 -3.76 1.12 1.46 -9.43 -6.43 -4.70 2.95 -0.81 -3.45 -4.69 1.24 2.08 -13.12 -9.05 -4.40 4.07 0.50 -5.46 -5.11 1.50 2.53 -6.06 -14.08 -3.13



30 4.62 -0.89 -5.64 -5.21 -0.44 1.66 -18.03 -5.96 -6.06 3.20 -2.19 -2.95 -3.87 -0.26 1.17 -14.01 -3.64 -8.77 2.72 -2.20 -1.88 -4.50 0.20 1.53 -18.82 -4.33 -5.15 4.23 -0.63 -4.66 -5.20 0.19 1.38 -13.55 -5.67 -4.82



32 4.09 -3.85 -2.23 -2.64 -2.79 1.18 -15.16 -1.68 -7.06 2.72 -5.02 -0.54 -1.08 -3.02 0.49 -9.70 -0.10 -12.47 2.09 -4.05 0.94 -1.83 -1.37 0.58 -10.90 -1.23 -5.14 3.71 -3.12 -1.26 -2.40 -2.18 0.19 -17.96 -1.07 -5.30



34 3.42 -7.88 0.70 -0.10 -4.18 0.67 -8.33 0.15 -6.73 2.24 -7.62 1.45 0.91 -6.05 -0.24 -5.86 1.93 -9.16 1.19 -6.70 2.79 0.26 -3.07 -0.27 -6.62 0.27 -5.53 2.82 -7.06 1.27 -0.41 -4.07 -0.14 -8.67 1.14 -6.51



36 2.08 -12.31 2.26 1.10 -4.45 -0.25 -5.99 0.75 -6.40 1.54 -10.36 2.56 1.28 -8.18 -1.27 -4.16 2.63 -6.76 0.18 -10.85 3.40 0.91 -4.70 -0.97 -4.51 0.86 -7.36 1.56 -12.87 2.56 0.13 -4.69 -0.68 -5.54 2.05 -8.11



38 -0.04 -16.94 2.64 0.99 -5.09 -1.56 -5.53 0.69 -6.35 0.23 -16.44 2.82 0.38 -9.47 -2.51 -3.69 2.27 -6.80 -0.99 -15.77 3.05 0.67 -6.45 -1.55 -3.62 0.78 -9.50 -0.26 -20.88 2.87 -0.41 -5.28 -1.84 -4.57 1.97 -6.46



40 -1.97 -21.00 2.20 -0.07 -6.98 -2.67 -6.09 0.08 -6.05 -1.77 -29.78 2.26 -1.06 -10.03 -3.41 -4.08 1.09 -7.94 -2.86 -17.68 2.07 0.11 -8.78 -1.86 -3.74 -0.07 -8.52 -2.84 -20.29 2.42 -1.44 -6.07 -2.82 -5.00 1.14 -5.31



42 -3.35 -21.65 1.12 -1.63 -9.51 -2.93 -6.88 -1.22 -5.29 -3.99 -15.84 0.76 -2.35 -9.83 -3.81 -5.09 -0.41 -6.89 -5.22 -16.54 0.74 -1.03 -11.27 -2.05 -4.69 -1.63 -6.09 -5.94 -16.74 1.29 -2.67 -6.00 -3.11 -6.09 0.01 -5.85



44 -5.38 -20.83 -0.89 -3.84 -10.45 -2.61 -7.67 -3.10 -4.32 -5.05 -14.13 -1.76 -3.74 -8.82 -3.88 -6.41 -1.73 -4.84 -5.79 -16.25 -1.22 -3.46 -10.78 -2.48 -5.96 -3.46 -4.45 -7.35 -15.26 -0.64 -4.69 -4.82 -3.21 -7.05 -1.11 -5.90



46 -7.30 -21.08 -4.45 -7.31 -9.50 -2.79 -8.18 -4.54 -3.09 -4.44 -14.05 -5.47 -6.27 -7.75 -3.87 -7.43 -2.08 -3.68 -5.01 -17.49 -4.73 -7.62 -8.50 -3.29 -6.60 -4.57 -3.69 -6.01 -15.16 -3.68 -8.49 -3.59 -3.63 -7.25 -1.90 -4.22



48 -6.82 -23.08 -9.98 -12.65 -7.91 -3.99 -7.42 -3.93 -1.95 -4.06 -13.26 -11.13 -11.28 -6.96 -4.03 -7.17 -1.42 -3.21 -5.15 -18.66 -11.26 -13.22 -7.04 -4.00 -5.80 -4.18 -3.59 -4.98 -16.00 -8.57 -15.72 -2.88 -4.24 -6.66 -1.97 -2.45



50 -6.54 -23.69 -16.54 -19.21 -6.57 -5.85 -5.33 -2.06 -1.67 -5.45 -14.05 -21.75 -18.10 -6.47 -4.61 -5.69 -0.75 -3.12 -6.57 -18.21 -20.51 -16.44 -6.74 -4.15 -4.04 -2.82 -4.06 -5.43 -17.31 -16.84 -25.27 -2.85 -4.51 -5.34 -1.18 -1.66



52 -8.54 -23.69 -18.11 -18.88 -6.24 -7.19 -3.24 -0.62 -2.51 -9.30 -18.29 -22.66 -15.62 -6.66 -5.70 -3.97 -0.43 -3.32 -8.93 -18.33 -15.13 -14.74 -7.54 -4.33 -2.54 -1.46 -5.05 -7.43 -19.03 -18.41 -17.11 -3.63 -4.43 -3.77 0.09 -2.03



54 -14.18 -27.36 -14.91 -17.07 -7.67 -7.65 -2.18 -0.21 -4.18 -15.62 -31.32 -15.52 -15.05 -8.15 -7.28 -2.90 -0.37 -4.03 -12.54 -22.13 -13.14 -13.55 -9.25 -5.19 -2.03 -0.69 -6.35 -10.46 -21.30 -14.78 -14.74 -5.31 -4.93 -2.95 0.96 -3.19



56 -31.52 -25.29 -12.96 -16.73 -12.27 -8.47 -2.65 -0.78 -6.35 -15.85 -26.85 -13.20 -17.53 -12.04 -9.61 -3.12 -0.65 -6.15 -17.48 -22.86 -12.96 -14.31 -12.29 -6.65 -2.90 -0.80 -7.56 -11.63 -23.31 -14.64 -15.05 -8.29 -6.93 -3.67 0.77 -4.59



58 -15.83 -20.66 -13.06 -17.22 -24.15 -10.30 -4.85 -2.10 -9.16 -11.44 -22.59 -13.92 -21.29 -22.95 -12.02 -5.11 -1.41 -11.30 -16.19 -16.93 -12.98 -17.54 -18.65 -7.70 -5.62 -1.86 -8.19 -9.90 -22.81 -16.75 -16.84 -13.51 -10.18 -6.29 -0.59 -6.22



60 -12.01 -18.95 -15.13 -18.74 -16.22 -10.81 -7.99 -3.57 -11.71 -8.81 -22.37 -17.80 -27.40 -21.15 -11.50 -8.54 -2.36 -15.65 -13.66 -15.52 -13.83 -24.05 -26.06 -7.36 -10.00 -3.47 -8.23 -8.61 -19.71 -20.20 -19.32 -20.29 -9.51 -9.07 -2.43 -8.44



62 -11.33 -18.44 -19.28 -20.32 -12.47 -7.77 -8.31 -4.24 -10.94 -8.12 -21.46 -22.46 -27.36 -14.52 -8.99 -8.65 -3.22 -9.72 -13.72 -18.25 -16.30 -35.46 -15.90 -6.67 -9.69 -4.58 -8.14 -8.67 -17.38 -22.73 -21.67 -14.93 -6.49 -7.48 -3.39 -10.89



64 -12.60 -17.57 -26.92 -19.61 -11.67 -5.42 -6.00 -3.77 -9.25 -9.59 -19.20 -18.68 -20.75 -12.73 -7.24 -5.57 -3.95 -7.41 -16.82 -27.12 -18.99 -33.31 -12.19 -6.55 -6.21 -4.55 -8.18 -10.25 -16.93 -22.92 -23.34 -11.12 -5.17 -5.18 -3.31 -11.74



66 -15.54 -16.29 -32.43 -18.31 -11.34 -4.89 -4.32 -3.16 -8.80 -13.74 -18.36 -16.59 -18.69 -12.45 -6.78 -3.69 -4.71 -7.69 -25.04 -24.97 -18.49 -34.85 -10.98 -7.05 -4.41 -4.36 -8.36 -13.59 -18.13 -22.84 -24.75 -9.53 -5.39 -4.11 -3.36 -11.70



68 -20.84 -15.88 -24.03 -18.48 -11.24 -5.91 -3.82 -3.44 -9.50 -22.55 -20.07 -16.35 -18.85 -13.03 -7.55 -3.41 -5.69 -9.74 -31.78 -20.40 -16.94 -30.32 -11.17 -7.90 -4.15 -5.16 -8.61 -19.65 -20.60 -23.34 -26.13 -9.27 -6.70 -4.09 -4.04 -12.13



70 -38.93 -16.02 -20.75 -19.89 -12.50 -8.53 -4.62 -4.82 -10.88 -29.30 -24.95 -16.70 -20.14 -14.86 -9.38 -4.61 -7.24 -12.23 -21.46 -19.54 -15.92 -24.69 -12.58 -8.82 -5.24 -7.43 -8.83 -34.68 -22.14 -24.51 -27.93 -10.40 -8.59 -5.12 -5.39 -12.66



72 -24.08 -16.23 -19.86 -21.49 -15.60 -13.06 -7.04 -7.25 -12.13 -18.47 -28.44 -17.85 -21.91 -18.78 -11.21 -7.30 -10.17 -12.02 -17.65 -18.74 -15.68 -22.27 -15.25 -9.76 -7.87 -11.94 -8.97 -20.11 -20.78 -25.64 -32.21 -13.08 -10.18 -7.47 -7.69 -12.50



74 -18.66 -16.27 -20.16 -22.55 -20.06 -18.35 -11.88 -10.94 -12.47 -14.40 -23.50 -20.61 -24.62 -26.45 -11.80 -11.71 -16.19 -10.51 -15.95 -16.94 -16.17 -21.36 -18.48 -10.59 -12.35 -23.25 -9.43 -15.14 -18.98 -25.78 -39.30 -16.99 -11.10 -11.54 -11.47 -12.02



76 -16.50 -15.70 -21.15 -23.65 -25.16 -16.44 -19.91 -15.73 -12.35 -12.44 -21.30 -25.09 -29.93 -35.90 -11.74 -16.43 -28.48 -9.92 -15.04 -15.61 -16.53 -21.46 -20.76 -11.08 -17.58 -20.34 -10.56 -13.12 -17.63 -24.31 -28.73 -20.34 -11.40 -16.59 -16.71 -12.25



78 -15.34 -15.22 -22.58 -26.62 -30.62 -12.96 -18.09 -16.60 -12.34 -11.76 -20.99 -30.46 -42.94 -25.73 -11.76 -15.99 -16.64 -10.38 -14.42 -15.53 -16.42 -21.59 -20.63 -11.31 -16.38 -13.27 -12.18 -12.45 -17.31 -21.56 -23.14 -19.13 -11.68 -16.27 -16.87 -13.30



80 -14.61 -15.53 -23.86 -35.31 -38.93 -11.15 -14.01 -13.35 -12.49 -12.07 -21.09 -36.20 -41.61 -22.27 -12.12 -13.74 -12.10 -11.90 -14.26 -17.16 -16.31 -20.90 -19.02 -11.41 -13.46 -10.50 -13.89 -12.60 -17.98 -19.76 -20.39 -16.35 -12.15 -13.59 -13.13 -15.19



82 -14.47 -16.71 -25.28 -32.27 -38.85 -10.75 -12.41 -11.42 -13.26 -13.15 -21.09 -49.59 -35.93 -21.86 -12.70 -12.63 -10.27 -14.76 -14.52 -21.21 -16.15 -20.17 -17.94 -11.79 -12.08 -9.46 -15.72 -13.46 -19.38 -19.21 -19.07 -14.96 -12.52 -12.56 -11.13 -17.74



84 -14.89 -18.66 -27.40 -24.71 -32.25 -11.31 -12.18 -10.96 -15.07 -14.50 -21.58 -35.60 -32.66 -22.96 -13.11 -12.95 -9.99 -19.32 -15.12 -32.12 -16.39 -19.93 -17.72 -12.75 -11.65 -9.44 -18.11 -14.86 -21.78 -19.32 -18.53 -14.79 -12.81 -13.05 -10.78 -19.22



86 -15.55 -21.46 -27.94 -21.79 -29.09 -12.34 -12.85 -11.53 -17.62 -15.61 -23.13 -30.21 -30.05 -24.08 -13.23 -13.98 -10.76 -25.48 -16.21 -28.80 -17.78 -19.88 -18.08 -14.15 -11.91 -10.01 -20.58 -16.17 -25.09 -20.33 -18.42 -15.32 -12.92 -14.48 -11.33 -19.21



88 -16.55 -25.64 -25.42 -20.23 -27.49 -13.78 -14.36 -12.85 -19.89 -16.85 -25.53 -27.34 -28.74 -25.43 -13.45 -15.17 -12.27 -27.13 -18.15 -22.36 -20.52 -19.90 -18.47 -15.96 -12.84 -11.06 -21.41 -17.10 -26.44 -22.62 -18.57 -16.39 -13.22 -16.45 -12.28 -18.89



90 -18.21 -30.38 -23.06 -19.08 -26.79 -15.61 -16.70 -14.93 -21.29 -18.50 -28.07 -25.81 -27.98 -27.97 -14.09 -16.60 -14.37 -22.65 -21.00 -19.79 -25.24 -19.85 -19.10 -18.14 -14.50 -12.83 -21.12 -17.90 -24.22 -25.95 -18.96 -18.16 -14.04 -19.00 -13.95 -19.02












GPS_III_SVN76_EC_L2_Antenna_Patterns_Directivity.pdf




GPS_III_SVN76_EC_L2_Antenna_Patterns_Directivity.xlsx



Directivity RHCP (dB), Ludwig Pol. #3



Phi (deg)



Theta (deg) 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350



-90 -17.57 -17.07 -20.79 -16.60 -28.40 -21.55 -17.24 -16.84 -11.88 -28.19 -17.02 -15.14 -10.51 -14.11 -13.73 -14.35 -21.56 -17.94 -20.10 -12.92 -14.05 -12.54 -15.95 -19.25 -15.98 -21.04 -23.59 -26.09 -25.20 -16.79 -9.59 -19.05 -12.78 -17.02 -14.44 -14.73



-88 -19.16 -19.36 -22.41 -15.91 -32.83 -19.79 -19.83 -14.49 -10.51 -32.61 -16.57 -17.44 -10.78 -16.15 -13.11 -15.45 -21.87 -15.88 -19.35 -13.86 -17.21 -13.87 -17.79 -17.48 -18.69 -21.54 -18.93 -31.90 -28.04 -19.93 -10.24 -23.18 -11.93 -18.72 -14.87 -14.98



-86 -20.16 -23.26 -23.95 -14.92 -21.35 -18.24 -25.20 -12.04 -9.51 -22.66 -16.24 -22.37 -11.30 -20.31 -12.81 -16.64 -20.97 -13.73 -15.81 -16.00 -23.83 -16.18 -19.65 -15.46 -22.95 -18.84 -15.28 -20.24 -31.25 -26.16 -11.38 -22.83 -11.48 -19.51 -14.93 -14.22



-84 -18.67 -28.87 -24.67 -13.62 -16.18 -17.87 -41.66 -10.38 -8.69 -18.86 -16.04 -37.33 -11.95 -24.31 -13.03 -17.91 -17.57 -11.66 -12.51 -19.84 -30.86 -18.16 -19.44 -14.20 -25.90 -15.11 -12.58 -15.80 -29.72 -26.79 -12.52 -17.81 -11.45 -19.11 -14.18 -12.38



-82 -14.73 -31.40 -23.32 -12.25 -12.97 -18.99 -25.20 -9.51 -7.88 -16.22 -16.32 -20.91 -12.69 -17.65 -14.03 -20.75 -13.71 -9.76 -9.83 -26.75 -17.97 -17.23 -16.47 -13.55 -22.58 -11.74 -10.24 -13.08 -24.46 -18.85 -12.58 -14.20 -12.07 -18.87 -12.46 -10.26



-80 -11.24 -25.10 -19.81 -10.95 -10.51 -21.43 -17.73 -8.86 -7.10 -14.05 -17.53 -14.45 -13.28 -12.14 -15.29 -27.68 -10.17 -8.11 -7.75 -22.72 -12.71 -14.69 -12.83 -13.00 -17.51 -8.80 -8.22 -11.10 -19.35 -14.42 -11.43 -11.74 -13.15 -17.74 -9.99 -8.44



-78 -8.84 -20.95 -16.93 -10.01 -8.61 -23.79 -13.38 -8.05 -6.55 -12.39 -20.20 -11.11 -14.00 -8.60 -14.45 -24.25 -7.27 -6.86 -6.33 -15.43 -9.77 -12.51 -9.97 -12.40 -13.72 -6.51 -6.67 -9.54 -15.23 -11.89 -10.21 -9.96 -12.85 -15.36 -7.68 -7.25



-76 -7.33 -18.91 -15.14 -9.49 -7.34 -23.62 -10.76 -7.27 -6.35 -11.16 -24.32 -9.20 -15.45 -6.35 -11.80 -18.19 -5.19 -6.09 -5.52 -11.55 -8.22 -11.34 -8.20 -11.95 -11.39 -5.01 -5.56 -8.25 -12.07 -10.57 -9.58 -8.71 -10.68 -13.33 -6.06 -6.68



-74 -6.61 -18.05 -13.97 -9.34 -6.66 -21.37 -9.10 -6.57 -6.43 -10.25 -26.22 -8.10 -17.74 -4.96 -9.49 -14.95 -3.80 -5.72 -5.25 -9.52 -7.70 -11.25 -7.21 -11.65 -9.86 -4.22 -4.87 -7.06 -9.66 -10.22 -9.70 -7.86 -8.49 -11.45 -5.20 -6.58



-72 -6.49 -17.12 -13.28 -9.71 -6.42 -18.24 -7.86 -5.95 -6.72 -9.67 -21.62 -7.59 -21.11 -4.19 -7.83 -12.63 -2.95 -5.78 -5.67 -8.60 -8.12 -12.16 -6.72 -11.21 -8.50 -3.96 -4.63 -6.02 -7.82 -10.65 -10.63 -7.18 -6.81 -9.44 -5.02 -6.85



-70 -6.69 -15.36 -13.46 -10.76 -6.58 -15.28 -7.16 -5.74 -7.45 -9.52 -17.11 -7.78 -25.70 -4.03 -6.86 -11.25 -2.76 -6.68 -7.18 -8.50 -9.71 -14.31 -6.86 -10.67 -7.49 -4.27 -4.97 -5.42 -6.50 -11.88 -12.50 -6.80 -5.87 -8.08 -5.56 -7.44



-68 -6.94 -13.30 -15.12 -12.59 -7.37 -13.41 -7.43 -6.36 -9.05 -10.15 -13.93 -9.15 -23.01 -4.69 -6.80 -11.37 -3.57 -8.98 -10.39 -9.19 -13.01 -19.11 -7.89 -10.53 -7.36 -5.45 -6.11 -5.60 -5.84 -14.27 -15.93 -7.04 -6.03 -7.97 -7.12 -8.45



-66 -7.13 -11.89 -19.20 -14.99 -9.28 -12.94 -8.98 -8.26 -12.25 -12.29 -11.81 -12.14 -17.11 -6.37 -7.83 -13.57 -5.80 -13.65 -14.61 -10.53 -17.00 -37.91 -9.97 -11.35 -8.38 -8.05 -8.48 -6.83 -6.09 -18.59 -23.48 -8.18 -7.58 -9.34 -10.32 -10.08



-64 -7.53 -11.45 -29.97 -16.49 -12.89 -13.88 -12.36 -12.32 -19.39 -15.32 -10.44 -17.20 -13.08 -9.16 -9.95 -19.49 -10.28 -22.80 -12.28 -11.50 -14.66 -19.90 -12.88 -13.68 -10.92 -13.27 -12.90 -8.97 -7.29 -27.19 -28.08 -10.53 -10.80 -13.10 -16.59 -12.83



-62 -8.36 -11.76 -23.80 -15.16 -17.80 -16.11 -20.73 -22.70 -26.15 -12.98 -9.56 -19.18 -10.34 -12.16 -13.13 -31.78 -22.54 -17.20 -8.30 -10.75 -11.25 -13.92 -14.72 -18.22 -16.70 -32.30 -19.45 -10.13 -9.24 -24.29 -16.45 -14.23 -16.23 -23.85 -24.84 -18.87



-60 -8.58 -12.15 -15.81 -12.44 -15.47 -19.54 -21.36 -17.81 -13.93 -8.44 -9.17 -13.92 -8.62 -12.03 -17.79 -15.05 -15.64 -12.34 -6.00 -9.30 -9.58 -10.93 -13.34 -28.16 -24.76 -14.15 -13.96 -8.25 -11.27 -16.38 -11.56 -16.54 -26.17 -15.18 -14.25 -22.41



-58 -6.62 -11.02 -11.72 -10.21 -10.92 -23.91 -11.56 -10.09 -9.21 -5.18 -9.29 -10.54 -7.75 -10.01 -23.88 -9.70 -8.71 -10.54 -4.76 -8.44 -9.11 -9.27 -11.08 -25.50 -13.07 -7.89 -8.62 -5.65 -11.20 -12.26 -9.04 -14.44 -31.95 -9.18 -9.33 -10.91



-56 -4.09 -9.24 -9.41 -8.64 -8.49 -25.89 -7.68 -6.56 -6.71 -3.26 -9.92 -8.95 -7.57 -8.93 -23.27 -7.23 -5.92 -9.71 -4.02 -8.58 -9.30 -8.41 -9.54 -18.23 -8.75 -5.04 -5.63 -3.84 -9.17 -10.37 -8.24 -12.76 -24.18 -6.72 -6.71 -6.03



-54 -2.74 -8.71 -8.40 -7.92 -7.74 -26.26 -5.98 -4.99 -5.52 -2.54 -10.96 -8.95 -8.16 -9.12 -21.09 -6.50 -4.66 -8.50 -3.51 -9.70 -9.96 -8.24 -8.90 -15.52 -7.09 -4.02 -4.10 -3.01 -7.50 -10.43 -8.92 -12.64 -23.07 -6.10 -5.45 -3.80



-52 -3.06 -9.99 -8.49 -8.36 -8.40 -24.53 -5.56 -4.76 -5.33 -2.98 -12.03 -10.49 -9.65 -10.76 -22.97 -6.95 -4.05 -7.20 -3.38 -11.86 -11.46 -8.67 -9.06 -14.68 -6.97 -4.24 -3.78 -3.21 -6.95 -12.49 -10.51 -13.41 -23.83 -6.43 -5.17 -3.43



-50 -5.27 -13.51 -9.45 -10.04 -9.89 -18.13 -5.92 -5.45 -6.06 -4.74 -12.54 -13.89 -11.93 -14.31 -26.02 -8.13 -3.89 -6.68 -4.04 -14.99 -15.07 -9.52 -9.61 -14.27 -7.98 -5.25 -4.67 -4.69 -7.94 -16.66 -11.48 -13.15 -26.06 -6.91 -5.48 -4.73



-48 -9.92 -17.42 -11.00 -13.26 -9.86 -13.58 -6.84 -6.73 -7.74 -8.41 -12.44 -19.14 -14.31 -17.04 -16.41 -9.65 -4.43 -7.32 -6.02 -16.66 -26.56 -10.80 -9.30 -13.22 -9.65 -6.43 -6.77 -8.08 -11.04 -20.41 -11.41 -11.57 -26.00 -7.58 -5.90 -7.73



-46 -19.64 -15.04 -11.96 -16.22 -7.86 -10.55 -8.28 -8.30 -10.56 -16.85 -12.07 -15.83 -15.20 -13.11 -10.48 -11.60 -6.08 -9.35 -10.37 -14.99 -16.75 -12.41 -7.75 -11.19 -10.70 -7.29 -9.83 -16.02 -16.76 -17.85 -11.79 -10.38 -19.16 -8.92 -6.07 -12.57



-44 -16.58 -13.42 -11.11 -13.25 -6.11 -8.15 -10.37 -9.63 -14.66 -19.64 -11.56 -11.60 -14.11 -9.68 -6.93 -14.84 -8.74 -12.59 -21.75 -13.43 -10.97 -13.29 -6.04 -8.70 -10.55 -8.04 -12.05 -20.68 -16.78 -15.02 -12.96 -9.54 -12.92 -11.16 -6.39 -18.78



-42 -9.93 -13.41 -9.88 -10.86 -5.13 -6.02 -13.28 -10.42 -18.04 -10.08 -10.71 -9.89 -12.91 -7.58 -4.81 -20.89 -10.68 -14.62 -17.09 -12.64 -8.98 -12.52 -4.81 -6.45 -11.29 -9.42 -11.39 -10.16 -12.04 -13.06 -13.94 -8.48 -8.30 -14.04 -7.66 -20.92



-40 -6.68 -10.97 -9.25 -11.01 -4.53 -4.21 -15.80 -11.73 -15.47 -6.41 -8.89 -9.42 -12.59 -6.10 -3.57 -32.83 -11.49 -12.60 -9.23 -10.96 -8.14 -10.54 -3.97 -4.60 -15.46 -12.62 -9.81 -6.39 -9.19 -11.32 -13.34 -6.70 -5.05 -16.29 -10.77 -14.51



-38 -5.00 -6.94 -8.54 -12.97 -3.91 -2.95 -14.21 -15.56 -11.64 -4.59 -6.60 -8.26 -12.00 -4.85 -2.86 -19.59 -14.68 -8.86 -5.24 -7.97 -6.43 -8.00 -3.27 -3.18 -20.80 -19.39 -8.32 -4.54 -7.25 -9.69 -11.11 -4.52 -2.92 -15.60 -18.43 -9.30



-36 -4.30 -4.16 -6.72 -11.05 -3.31 -2.34 -11.08 -23.50 -8.76 -3.82 -4.88 -5.88 -9.16 -3.62 -2.41 -12.82 -28.41 -5.59 -2.92 -5.17 -4.27 -5.81 -2.72 -2.42 -11.74 -15.87 -6.61 -3.50 -5.62 -8.21 -8.65 -2.84 -1.98 -12.44 -22.78 -5.99



-34 -4.29 -2.98 -4.72 -6.87 -3.11 -2.35 -8.58 -12.47 -6.58 -3.83 -4.19 -4.02 -5.84 -2.50 -2.09 -9.11 -14.18 -3.68 -2.02 -3.54 -3.12 -4.46 -2.49 -2.42 -7.84 -9.73 -4.72 -2.88 -4.46 -6.67 -6.71 -2.07 -2.20 -9.72 -11.19 -3.77



-32 -4.78 -3.49 -3.74 -4.71 -3.63 -2.79 -6.29 -6.55 -4.83 -4.40 -4.89 -3.66 -3.65 -1.74 -2.01 -7.43 -9.46 -3.35 -2.66 -3.70 -3.62 -3.91 -2.62 -2.98 -6.20 -6.25 -3.09 -2.64 -4.31 -5.22 -4.93 -1.95 -3.10 -7.68 -6.13 -2.18



-30 -5.11 -5.99 -3.81 -3.81 -4.01 -2.83 -3.74 -2.99 -3.02 -4.52 -6.99 -5.02 -2.56 -1.23 -2.05 -6.39 -6.88 -3.68 -4.89 -6.51 -5.78 -3.58 -2.58 -2.98 -4.54 -3.56 -1.73 -2.40 -4.98 -4.01 -2.65 -1.56 -3.24 -5.03 -2.87 -0.97



-28 -2.94 -5.74 -2.40 -1.52 -1.48 -0.77 -0.73 -0.20 -0.48 -1.95 -4.97 -4.92 -1.22 -0.04 -0.89 -3.11 -2.51 -1.36 -4.29 -8.64 -5.49 -1.85 -0.81 -0.72 -1.38 -0.59 0.09 -0.62 -2.76 -1.64 0.39 0.47 -0.79 -1.05 0.15 0.55



-26 1.67 0.86 2.18 2.85 2.95 2.91 2.73 2.85 2.89 2.35 1.18 0.71 2.06 2.73 2.34 1.64 2.26 2.86 1.27 -0.96 -0.02 1.82 2.80 3.00 2.54 2.91 3.03 2.94 2.30 2.53 3.89 3.84 3.14 3.26 3.61 3.26



-24 6.01 5.96 6.58 6.96 6.91 6.55 6.20 6.19 6.38 6.29 5.95 5.77 6.03 6.21 6.06 5.78 6.06 6.41 5.75 4.73 4.93 5.81 6.53 6.57 6.23 6.44 6.43 6.58 6.58 6.60 7.25 7.25 6.89 7.04 7.07 6.63



-22 9.34 9.45 9.86 10.10 9.98 9.57 9.25 9.22 9.37 9.39 9.33 9.31 9.29 9.28 9.19 8.98 8.98 9.14 8.95 8.58 8.68 9.17 9.61 9.54 9.35 9.51 9.46 9.57 9.73 9.77 10.06 10.11 9.98 10.06 9.99 9.63



-20 11.71 11.85 12.17 12.36 12.22 11.88 11.64 11.60 11.66 11.66 11.69 11.72 11.66 11.60 11.55 11.39 11.27 11.34 11.37 11.34 11.44 11.70 11.91 11.84 11.80 11.92 11.84 11.83 11.98 12.06 12.21 12.30 12.30 12.31 12.19 11.90



-18 13.29 13.43 13.69 13.84 13.72 13.46 13.29 13.25 13.23 13.20 13.22 13.26 13.21 13.17 13.17 13.08 12.99 13.03 13.13 13.21 13.27 13.38 13.46 13.44 13.50 13.61 13.52 13.42 13.51 13.59 13.68 13.76 13.80 13.78 13.64 13.41



-16 14.18 14.32 14.53 14.63 14.53 14.34 14.22 14.18 14.13 14.07 14.07 14.09 14.06 14.05 14.09 14.09 14.07 14.10 14.18 14.24 14.25 14.26 14.29 14.33 14.47 14.58 14.48 14.36 14.38 14.44 14.49 14.54 14.57 14.53 14.41 14.24



-14 14.49 14.61 14.76 14.82 14.74 14.60 14.51 14.47 14.41 14.35 14.34 14.34 14.32 14.34 14.41 14.47 14.50 14.53 14.55 14.54 14.49 14.47 14.49 14.59 14.76 14.86 14.79 14.67 14.66 14.69 14.72 14.73 14.72 14.68 14.59 14.50



-12 14.35 14.44 14.54 14.56 14.50 14.39 14.32 14.27 14.22 14.18 14.17 14.17 14.16 14.19 14.27 14.36 14.41 14.42 14.39 14.33 14.26 14.22 14.25 14.36 14.52 14.61 14.57 14.48 14.46 14.48 14.50 14.50 14.48 14.43 14.37 14.33



-10 14.03 14.08 14.14 14.13 14.07 13.97 13.89 13.84 13.80 13.79 13.80 13.81 13.82 13.86 13.93 14.00 14.04 14.04 14.01 13.94 13.88 13.85 13.87 13.95 14.05 14.10 14.08 14.03 14.01 14.03 14.07 14.08 14.07 14.04 14.01 14.00



-8 13.88 13.91 13.91 13.89 13.83 13.74 13.66 13.60 13.58 13.58 13.60 13.62 13.66 13.70 13.76 13.80 13.82 13.83 13.81 13.79 13.76 13.75 13.75 13.77 13.80 13.82 13.80 13.77 13.75 13.77 13.80 13.83 13.85 13.86 13.86 13.86



-6 14.16 14.16 14.15 14.12 14.07 14.01 13.95 13.91 13.89 13.89 13.91 13.94 13.98 14.02 14.06 14.09 14.12 14.13 14.14 14.14 14.14 14.14 14.13 14.13 14.12 14.11 14.09 14.08 14.06 14.06 14.08 14.10 14.12 14.14 14.15 14.16



-4 14.76 14.75 14.73 14.71 14.69 14.66 14.63 14.61 14.60 14.60 14.61 14.63 14.66 14.68 14.71 14.74 14.76 14.77 14.79 14.80 14.80 14.80 14.80 14.80 14.79 14.79 14.78 14.77 14.76 14.76 14.76 14.76 14.77 14.77 14.77 14.77



-2 15.31 15.30 15.29 15.28 15.27 15.26 15.25 15.24 15.24 15.24 15.24 15.25 15.26 15.27 15.28 15.30 15.31 15.32 15.33 15.33 15.34 15.34 15.35 15.35 15.35 15.35 15.35 15.35 15.35 15.34 15.34 15.34 15.33 15.33 15.32 15.31



0 15.52 15.52 15.52 15.52 15.52 15.52 15.52 15.52 15.52 15.52 15.52 15.52 15.52 15.52 15.52 15.52 15.52 15.52 15.52 15.52 15.52 15.52 15.52 15.52 15.52 15.52 15.52 15.52 15.52 15.52 15.52 15.52 15.52 15.52 15.52 15.52



2 15.33 15.33 15.34 15.34 15.35 15.35 15.35 15.35 15.35 15.35 15.35 15.34 15.34 15.34 15.33 15.33 15.32 15.31 15.31 15.30 15.29 15.28 15.27 15.26 15.25 15.24 15.24 15.24 15.24 15.25 15.26 15.27 15.28 15.30 15.31 15.32



4 14.79 14.80 14.80 14.80 14.80 14.80 14.79 14.79 14.78 14.77 14.76 14.76 14.76 14.76 14.77 14.77 14.77 14.77 14.76 14.75 14.73 14.71 14.69 14.66 14.63 14.61 14.60 14.60 14.61 14.63 14.66 14.68 14.71 14.74 14.76 14.77



6 14.14 14.14 14.14 14.14 14.13 14.13 14.12 14.11 14.09 14.08 14.06 14.06 14.08 14.10 14.12 14.14 14.15 14.16 14.16 14.16 14.15 14.12 14.07 14.01 13.95 13.91 13.89 13.89 13.91 13.94 13.98 14.02 14.06 14.09 14.12 14.13



8 13.81 13.79 13.76 13.75 13.75 13.77 13.80 13.82 13.80 13.77 13.75 13.77 13.80 13.83 13.85 13.86 13.86 13.86 13.88 13.91 13.91 13.89 13.83 13.74 13.66 13.60 13.58 13.58 13.60 13.62 13.66 13.70 13.76 13.80 13.82 13.83



10 14.01 13.94 13.88 13.85 13.87 13.95 14.05 14.10 14.08 14.03 14.01 14.03 14.07 14.08 14.07 14.04 14.01 14.00 14.03 14.08 14.14 14.13 14.07 13.97 13.89 13.84 13.80 13.79 13.80 13.81 13.82 13.86 13.93 14.00 14.04 14.04



12 14.39 14.33 14.26 14.22 14.25 14.36 14.52 14.61 14.57 14.48 14.46 14.48 14.50 14.50 14.48 14.43 14.37 14.33 14.35 14.44 14.54 14.56 14.50 14.39 14.32 14.27 14.22 14.18 14.17 14.17 14.16 14.19 14.27 14.36 14.41 14.42



14 14.55 14.54 14.49 14.47 14.49 14.59 14.76 14.86 14.79 14.67 14.66 14.69 14.72 14.73 14.72 14.68 14.59 14.50 14.49 14.61 14.76 14.82 14.74 14.60 14.51 14.47 14.41 14.35 14.34 14.34 14.32 14.34 14.41 14.47 14.50 14.53



16 14.18 14.24 14.25 14.26 14.29 14.33 14.47 14.58 14.48 14.36 14.38 14.44 14.49 14.54 14.57 14.53 14.41 14.24 14.18 14.32 14.53 14.63 14.53 14.34 14.22 14.18 14.13 14.07 14.07 14.09 14.06 14.05 14.09 14.09 14.07 14.10



18 13.13 13.21 13.27 13.38 13.46 13.44 13.50 13.61 13.52 13.42 13.51 13.59 13.68 13.76 13.80 13.78 13.64 13.41 13.29 13.43 13.69 13.84 13.72 13.46 13.29 13.25 13.23 13.20 13.22 13.26 13.21 13.17 13.17 13.08 12.99 13.03



20 11.37 11.34 11.44 11.70 11.91 11.84 11.80 11.92 11.84 11.83 11.98 12.06 12.21 12.30 12.30 12.31 12.19 11.90 11.71 11.85 12.17 12.36 12.22 11.88 11.64 11.60 11.66 11.66 11.69 11.72 11.66 11.60 11.55 11.39 11.27 11.34



22 8.95 8.58 8.68 9.17 9.61 9.54 9.35 9.51 9.46 9.57 9.73 9.77 10.06 10.11 9.98 10.06 9.99 9.63 9.34 9.45 9.86 10.10 9.98 9.57 9.25 9.22 9.37 9.39 9.33 9.31 9.29 9.28 9.19 8.98 8.98 9.14



24 5.75 4.73 4.93 5.81 6.53 6.57 6.23 6.44 6.43 6.58 6.58 6.60 7.25 7.25 6.89 7.04 7.07 6.63 6.01 5.96 6.58 6.96 6.91 6.55 6.20 6.19 6.38 6.29 5.95 5.77 6.03 6.21 6.06 5.78 6.06 6.41



26 1.27 -0.96 -0.02 1.82 2.80 3.00 2.54 2.91 3.03 2.94 2.30 2.53 3.89 3.84 3.14 3.26 3.61 3.26 1.67 0.86 2.18 2.85 2.95 2.91 2.73 2.85 2.89 2.35 1.18 0.71 2.06 2.73 2.34 1.64 2.26 2.86



28 -4.29 -8.64 -5.49 -1.85 -0.81 -0.72 -1.38 -0.59 0.09 -0.62 -2.76 -1.64 0.39 0.47 -0.79 -1.05 0.15 0.55 -2.94 -5.74 -2.40 -1.52 -1.48 -0.77 -0.73 -0.20 -0.48 -1.95 -4.97 -4.92 -1.22 -0.04 -0.89 -3.11 -2.51 -1.36



30 -4.89 -6.51 -5.78 -3.58 -2.58 -2.98 -4.54 -3.56 -1.73 -2.40 -4.98 -4.01 -2.65 -1.56 -3.24 -5.03 -2.87 -0.97 -5.11 -5.99 -3.81 -3.81 -4.01 -2.83 -3.74 -2.99 -3.02 -4.52 -6.99 -5.02 -2.56 -1.23 -2.05 -6.39 -6.88 -3.68



32 -2.66 -3.70 -3.62 -3.91 -2.62 -2.98 -6.20 -6.25 -3.09 -2.64 -4.31 -5.22 -4.93 -1.95 -3.10 -7.68 -6.13 -2.18 -4.78 -3.49 -3.74 -4.71 -3.63 -2.79 -6.29 -6.55 -4.83 -4.40 -4.89 -3.66 -3.65 -1.74 -2.01 -7.43 -9.46 -3.35



34 -2.02 -3.54 -3.12 -4.46 -2.49 -2.42 -7.84 -9.73 -4.72 -2.88 -4.46 -6.67 -6.71 -2.07 -2.20 -9.72 -11.19 -3.77 -4.29 -2.98 -4.72 -6.87 -3.11 -2.35 -8.58 -12.47 -6.58 -3.83 -4.19 -4.02 -5.84 -2.50 -2.09 -9.11 -14.18 -3.68



36 -2.92 -5.17 -4.27 -5.81 -2.72 -2.42 -11.74 -15.87 -6.61 -3.50 -5.62 -8.21 -8.65 -2.84 -1.98 -12.44 -22.78 -5.99 -4.30 -4.16 -6.72 -11.05 -3.31 -2.34 -11.08 -23.50 -8.76 -3.82 -4.88 -5.88 -9.16 -3.62 -2.41 -12.82 -28.41 -5.59



38 -5.24 -7.97 -6.43 -8.00 -3.27 -3.18 -20.80 -19.39 -8.32 -4.54 -7.25 -9.69 -11.11 -4.52 -2.92 -15.60 -18.43 -9.30 -5.00 -6.94 -8.54 -12.97 -3.91 -2.95 -14.21 -15.56 -11.64 -4.59 -6.60 -8.26 -12.00 -4.85 -2.86 -19.59 -14.68 -8.86



40 -9.23 -10.96 -8.14 -10.54 -3.97 -4.60 -15.46 -12.62 -9.81 -6.39 -9.19 -11.32 -13.34 -6.70 -5.05 -16.29 -10.77 -14.51 -6.68 -10.97 -9.25 -11.01 -4.53 -4.21 -15.80 -11.73 -15.47 -6.41 -8.89 -9.42 -12.59 -6.10 -3.57 -32.83 -11.49 -12.60



42 -17.09 -12.64 -8.98 -12.52 -4.81 -6.45 -11.29 -9.42 -11.39 -10.16 -12.04 -13.06 -13.94 -8.48 -8.30 -14.04 -7.66 -20.92 -9.93 -13.41 -9.88 -10.86 -5.13 -6.02 -13.28 -10.42 -18.04 -10.08 -10.71 -9.89 -12.91 -7.58 -4.81 -20.89 -10.68 -14.62



44 -21.75 -13.43 -10.97 -13.29 -6.04 -8.70 -10.55 -8.04 -12.05 -20.68 -16.78 -15.02 -12.96 -9.54 -12.92 -11.16 -6.39 -18.78 -16.58 -13.42 -11.11 -13.25 -6.11 -8.15 -10.37 -9.63 -14.66 -19.64 -11.56 -11.60 -14.11 -9.68 -6.93 -14.84 -8.74 -12.59



46 -10.37 -14.99 -16.75 -12.41 -7.75 -11.19 -10.70 -7.29 -9.83 -16.02 -16.76 -17.85 -11.79 -10.38 -19.16 -8.92 -6.07 -12.57 -19.64 -15.04 -11.96 -16.22 -7.86 -10.55 -8.28 -8.30 -10.56 -16.85 -12.07 -15.83 -15.20 -13.11 -10.48 -11.60 -6.08 -9.35



48 -6.02 -16.66 -26.56 -10.80 -9.30 -13.22 -9.65 -6.43 -6.77 -8.08 -11.04 -20.41 -11.41 -11.57 -26.00 -7.58 -5.90 -7.73 -9.92 -17.42 -11.00 -13.26 -9.86 -13.58 -6.84 -6.73 -7.74 -8.41 -12.44 -19.14 -14.31 -17.04 -16.41 -9.65 -4.43 -7.32



50 -4.04 -14.99 -15.07 -9.52 -9.61 -14.27 -7.98 -5.25 -4.67 -4.69 -7.94 -16.66 -11.48 -13.15 -26.06 -6.91 -5.48 -4.73 -5.27 -13.51 -9.45 -10.04 -9.89 -18.13 -5.92 -5.45 -6.06 -4.74 -12.54 -13.89 -11.93 -14.31 -26.02 -8.13 -3.89 -6.68



52 -3.38 -11.86 -11.46 -8.67 -9.06 -14.68 -6.97 -4.24 -3.78 -3.21 -6.95 -12.49 -10.51 -13.41 -23.83 -6.43 -5.17 -3.43 -3.06 -9.99 -8.49 -8.36 -8.40 -24.53 -5.56 -4.76 -5.33 -2.98 -12.03 -10.49 -9.65 -10.76 -22.97 -6.95 -4.05 -7.20



54 -3.51 -9.70 -9.96 -8.24 -8.90 -15.52 -7.09 -4.02 -4.10 -3.01 -7.50 -10.43 -8.92 -12.64 -23.07 -6.10 -5.45 -3.80 -2.74 -8.71 -8.40 -7.92 -7.74 -26.26 -5.98 -4.99 -5.52 -2.54 -10.96 -8.95 -8.16 -9.12 -21.09 -6.50 -4.66 -8.50



56 -4.02 -8.58 -9.30 -8.41 -9.54 -18.23 -8.75 -5.04 -5.63 -3.84 -9.17 -10.37 -8.24 -12.76 -24.18 -6.72 -6.71 -6.03 -4.09 -9.24 -9.41 -8.64 -8.49 -25.89 -7.68 -6.56 -6.71 -3.26 -9.92 -8.95 -7.57 -8.93 -23.27 -7.23 -5.92 -9.71



58 -4.76 -8.44 -9.11 -9.27 -11.08 -25.50 -13.07 -7.89 -8.62 -5.65 -11.20 -12.26 -9.04 -14.44 -31.95 -9.18 -9.33 -10.91 -6.62 -11.02 -11.72 -10.21 -10.92 -23.91 -11.56 -10.09 -9.21 -5.18 -9.29 -10.54 -7.75 -10.01 -23.88 -9.70 -8.71 -10.54



60 -6.00 -9.30 -9.58 -10.93 -13.34 -28.16 -24.76 -14.15 -13.96 -8.25 -11.27 -16.38 -11.56 -16.54 -26.17 -15.18 -14.25 -22.41 -8.58 -12.15 -15.81 -12.44 -15.47 -19.54 -21.36 -17.81 -13.93 -8.44 -9.17 -13.92 -8.62 -12.03 -17.79 -15.05 -15.64 -12.34



62 -8.30 -10.75 -11.25 -13.92 -14.72 -18.22 -16.70 -32.30 -19.45 -10.13 -9.24 -24.29 -16.45 -14.23 -16.23 -23.85 -24.84 -18.87 -8.36 -11.76 -23.80 -15.16 -17.80 -16.11 -20.73 -22.70 -26.15 -12.98 -9.56 -19.18 -10.34 -12.16 -13.13 -31.78 -22.54 -17.20



64 -12.28 -11.50 -14.66 -19.90 -12.88 -13.68 -10.92 -13.27 -12.90 -8.97 -7.29 -27.19 -28.08 -10.53 -10.80 -13.10 -16.59 -12.83 -7.53 -11.45 -29.97 -16.49 -12.89 -13.88 -12.36 -12.32 -19.39 -15.32 -10.44 -17.20 -13.08 -9.16 -9.95 -19.49 -10.28 -22.80



66 -14.61 -10.53 -17.00 -37.91 -9.97 -11.35 -8.38 -8.05 -8.48 -6.83 -6.09 -18.59 -23.48 -8.18 -7.58 -9.34 -10.32 -10.08 -7.13 -11.89 -19.20 -14.99 -9.28 -12.94 -8.98 -8.26 -12.25 -12.29 -11.81 -12.14 -17.11 -6.37 -7.83 -13.57 -5.80 -13.65



68 -10.39 -9.19 -13.01 -19.11 -7.89 -10.53 -7.36 -5.45 -6.11 -5.60 -5.84 -14.27 -15.93 -7.04 -6.03 -7.97 -7.12 -8.45 -6.94 -13.30 -15.12 -12.59 -7.37 -13.41 -7.43 -6.36 -9.05 -10.15 -13.93 -9.15 -23.01 -4.69 -6.80 -11.37 -3.57 -8.98



70 -7.18 -8.50 -9.71 -14.31 -6.86 -10.67 -7.49 -4.27 -4.97 -5.42 -6.50 -11.88 -12.50 -6.80 -5.87 -8.08 -5.56 -7.44 -6.69 -15.36 -13.46 -10.76 -6.58 -15.28 -7.16 -5.74 -7.45 -9.52 -17.11 -7.78 -25.70 -4.03 -6.86 -11.25 -2.76 -6.68



72 -5.67 -8.60 -8.12 -12.16 -6.72 -11.21 -8.50 -3.96 -4.63 -6.02 -7.82 -10.65 -10.63 -7.18 -6.81 -9.44 -5.02 -6.85 -6.49 -17.12 -13.28 -9.71 -6.42 -18.24 -7.86 -5.95 -6.72 -9.67 -21.62 -7.59 -21.11 -4.19 -7.83 -12.63 -2.95 -5.78



74 -5.25 -9.52 -7.70 -11.25 -7.21 -11.65 -9.86 -4.22 -4.87 -7.06 -9.66 -10.22 -9.70 -7.86 -8.49 -11.45 -5.20 -6.58 -6.61 -18.05 -13.97 -9.34 -6.66 -21.37 -9.10 -6.57 -6.43 -10.25 -26.22 -8.10 -17.74 -4.96 -9.49 -14.95 -3.80 -5.72



76 -5.52 -11.55 -8.22 -11.34 -8.20 -11.95 -11.39 -5.01 -5.56 -8.25 -12.07 -10.57 -9.58 -8.71 -10.68 -13.33 -6.06 -6.68 -7.33 -18.91 -15.14 -9.49 -7.34 -23.62 -10.76 -7.27 -6.35 -11.16 -24.32 -9.20 -15.45 -6.35 -11.80 -18.19 -5.19 -6.09



78 -6.33 -15.43 -9.77 -12.51 -9.97 -12.40 -13.72 -6.51 -6.67 -9.54 -15.23 -11.89 -10.21 -9.96 -12.85 -15.36 -7.68 -7.25 -8.84 -20.95 -16.93 -10.01 -8.61 -23.79 -13.38 -8.05 -6.55 -12.39 -20.20 -11.11 -14.00 -8.60 -14.45 -24.25 -7.27 -6.86



80 -7.75 -22.72 -12.71 -14.69 -12.83 -13.00 -17.51 -8.80 -8.22 -11.10 -19.35 -14.42 -11.43 -11.74 -13.15 -17.74 -9.99 -8.44 -11.24 -25.10 -19.81 -10.95 -10.51 -21.43 -17.73 -8.86 -7.10 -14.05 -17.53 -14.45 -13.28 -12.14 -15.29 -27.68 -10.17 -8.11



82 -9.83 -26.75 -17.97 -17.23 -16.47 -13.55 -22.58 -11.74 -10.24 -13.08 -24.46 -18.85 -12.58 -14.20 -12.07 -18.87 -12.46 -10.26 -14.73 -31.40 -23.32 -12.25 -12.97 -18.99 -25.20 -9.51 -7.88 -16.22 -16.32 -20.91 -12.69 -17.65 -14.03 -20.75 -13.71 -9.76



84 -12.51 -19.84 -30.86 -18.16 -19.44 -14.20 -25.90 -15.11 -12.58 -15.80 -29.72 -26.79 -12.52 -17.81 -11.45 -19.11 -14.18 -12.38 -18.67 -28.87 -24.67 -13.62 -16.18 -17.87 -41.66 -10.38 -8.69 -18.86 -16.04 -37.33 -11.95 -24.31 -13.03 -17.91 -17.57 -11.66



86 -15.81 -16.00 -23.83 -16.18 -19.65 -15.46 -22.95 -18.84 -15.28 -20.24 -31.25 -26.16 -11.38 -22.83 -11.48 -19.51 -14.93 -14.22 -20.16 -23.26 -23.95 -14.92 -21.35 -18.24 -25.20 -12.04 -9.51 -22.66 -16.24 -22.37 -11.30 -20.31 -12.81 -16.64 -20.97 -13.73



88 -19.35 -13.86 -17.21 -13.87 -17.79 -17.48 -18.69 -21.54 -18.93 -31.90 -28.04 -19.93 -10.24 -23.18 -11.93 -18.72 -14.87 -14.98 -19.16 -19.36 -22.41 -15.91 -32.83 -19.79 -19.83 -14.49 -10.51 -32.61 -16.57 -17.44 -10.78 -16.15 -13.11 -15.45 -21.87 -15.88



90 -20.10 -12.92 -14.05 -12.54 -15.95 -19.25 -15.98 -21.04 -23.59 -26.09 -25.20 -16.79 -9.59 -19.05 -12.78 -17.02 -14.44 -14.73 -17.57 -17.07 -20.79 -16.60 -28.40 -21.55 -17.24 -16.84 -11.88 -28.19 -17.02 -15.14 -10.51 -14.11 -13.73 -14.35 -21.56 -17.94
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Directivity RHCP (dB), Ludwig Pol. #3



Phi (deg)



Theta (deg) 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350



-90 -20.61 -18.14 -16.36 -14.26 -20.69 -23.16 -17.26 -30.11 -12.01 -20.36 -16.24 -16.52 -11.42 -19.37 -16.50 -19.54 -28.62 -10.84 -29.15 -18.20 -16.36 -15.71 -25.07 -15.23 -22.33 -19.57 -17.74 -21.85 -20.94 -19.83 -12.22 -28.34 -17.02 -18.63 -23.83 -13.32



-88 -19.47 -19.43 -18.47 -12.10 -18.80 -22.28 -18.90 -27.03 -11.24 -22.55 -15.84 -18.31 -11.12 -19.88 -16.34 -19.55 -24.27 -9.52 -20.14 -19.51 -19.96 -14.55 -24.94 -15.32 -23.65 -16.30 -14.98 -22.66 -20.05 -20.27 -11.37 -26.10 -17.76 -18.61 -19.42 -11.24



-86 -15.52 -20.13 -21.57 -10.15 -17.09 -22.42 -19.55 -23.50 -10.62 -22.98 -15.31 -20.11 -10.86 -19.28 -16.88 -19.32 -19.00 -8.51 -15.07 -21.60 -28.73 -13.03 -20.50 -15.55 -23.76 -14.08 -12.58 -20.78 -19.01 -19.38 -10.79 -22.22 -18.94 -18.48 -15.82 -9.72



-84 -11.89 -20.61 -24.23 -8.49 -15.68 -24.53 -18.23 -21.10 -9.98 -19.77 -14.95 -19.60 -10.54 -17.11 -17.91 -19.06 -15.51 -7.69 -11.79 -25.29 -28.36 -11.70 -16.87 -16.30 -21.80 -12.53 -10.35 -17.16 -18.37 -17.83 -10.59 -19.44 -20.83 -18.68 -13.39 -8.57



-82 -9.26 -20.37 -25.16 -7.23 -14.55 -30.94 -16.20 -18.61 -9.39 -16.38 -15.30 -17.86 -10.23 -14.52 -18.06 -19.11 -12.96 -7.17 -9.42 -34.68 -19.71 -10.57 -14.15 -17.60 -19.35 -11.32 -8.58 -14.07 -18.58 -16.60 -10.72 -17.35 -20.83 -19.32 -11.59 -7.85



-80 -7.53 -19.29 -24.85 -6.47 -13.61 -34.73 -14.22 -15.87 -9.10 -13.68 -16.61 -16.77 -10.06 -12.40 -15.81 -19.30 -10.82 -7.04 -7.73 -30.91 -15.97 -9.57 -12.25 -18.53 -17.31 -10.51 -7.40 -11.76 -19.92 -16.31 -11.17 -15.53 -17.32 -19.62 -10.24 -7.71



-78 -6.54 -18.96 -24.84 -6.30 -12.87 -24.89 -12.52 -13.60 -9.24 -11.59 -18.73 -16.77 -10.27 -10.85 -12.99 -19.71 -9.20 -7.27 -6.66 -23.48 -14.51 -8.90 -11.29 -17.89 -15.71 -10.31 -6.71 -9.97 -22.52 -17.38 -12.10 -13.94 -14.24 -19.07 -9.58 -8.07



-76 -6.31 -20.75 -27.29 -6.74 -12.52 -20.80 -11.17 -12.00 -9.78 -10.18 -20.47 -18.27 -11.00 -10.10 -10.84 -20.45 -8.28 -7.87 -6.29 -19.71 -14.90 -8.57 -11.25 -15.83 -14.56 -10.78 -6.44 -8.57 -20.87 -20.13 -13.34 -12.77 -12.51 -17.33 -9.71 -8.82



-74 -6.94 -27.05 -40.00 -7.88 -12.70 -18.38 -10.22 -11.05 -10.62 -9.31 -18.76 -22.08 -12.26 -10.35 -9.52 -20.90 -8.11 -8.97 -6.79 -16.99 -17.87 -8.67 -12.28 -13.54 -13.81 -11.89 -6.49 -7.61 -15.30 -22.71 -14.50 -12.02 -12.15 -14.92 -10.66 -10.12



-72 -8.41 -24.06 -27.45 -9.94 -13.49 -16.89 -9.89 -10.80 -11.88 -9.00 -15.13 -24.72 -14.11 -11.40 -8.88 -20.54 -8.70 -10.86 -8.26 -14.79 -29.17 -9.52 -14.67 -11.75 -13.37 -13.59 -6.88 -7.25 -11.03 -19.76 -15.57 -11.63 -13.05 -13.15 -12.49 -12.06



-70 -10.56 -15.86 -19.35 -13.48 -15.23 -16.29 -10.35 -11.50 -13.86 -9.42 -12.05 -17.72 -16.59 -13.19 -8.91 -20.10 -10.35 -14.33 -10.74 -12.95 -21.44 -11.47 -18.80 -10.84 -13.73 -16.03 -7.86 -7.71 -8.19 -16.33 -17.44 -11.89 -15.45 -12.53 -14.96 -14.09



-68 -12.35 -11.87 -14.93 -20.56 -18.62 -16.43 -11.68 -13.76 -16.68 -10.76 -9.95 -12.81 -18.79 -15.89 -9.69 -20.17 -14.03 -19.68 -12.95 -11.33 -13.41 -15.20 -26.78 -11.20 -16.13 -20.19 -9.66 -9.10 -6.66 -14.58 -21.94 -13.32 -21.07 -13.38 -16.83 -14.92



-66 -11.59 -10.20 -12.16 -27.80 -20.96 -16.54 -13.56 -17.51 -20.03 -13.69 -8.78 -9.84 -17.46 -17.52 -10.95 -18.36 -20.89 -16.82 -11.54 -9.96 -9.39 -22.97 -24.54 -12.98 -22.24 -27.72 -12.46 -11.24 -6.42 -13.77 -43.50 -15.87 -27.32 -15.04 -16.31 -14.48



-64 -9.73 -10.24 -10.52 -17.91 -15.59 -15.94 -13.86 -15.49 -21.41 -17.89 -8.29 -8.01 -14.58 -14.81 -12.29 -14.48 -16.38 -12.27 -9.42 -9.08 -6.92 -23.55 -17.99 -14.71 -17.08 -19.49 -16.31 -12.11 -7.40 -12.43 -21.96 -15.75 -18.30 -13.03 -14.67 -14.84



-62 -8.38 -12.07 -9.66 -14.44 -11.34 -15.26 -11.01 -10.59 -18.44 -15.46 -8.29 -7.08 -12.75 -11.92 -13.67 -10.72 -11.00 -10.20 -8.82 -9.00 -5.47 -18.05 -14.75 -13.55 -10.40 -12.75 -19.60 -10.30 -9.47 -10.47 -16.14 -12.53 -15.53 -8.51 -12.77 -17.95



-60 -7.27 -16.54 -9.42 -13.31 -8.95 -15.29 -7.78 -7.56 -15.11 -10.76 -8.74 -7.16 -12.23 -10.53 -15.23 -7.82 -8.43 -10.19 -9.47 -9.90 -5.00 -17.10 -12.77 -11.63 -6.65 -9.04 -18.25 -8.24 -12.63 -9.19 -14.21 -10.29 -15.99 -5.34 -10.97 -27.11



-58 -6.28 -17.87 -9.78 -13.71 -7.90 -16.51 -5.49 -6.05 -12.56 -7.65 -9.69 -8.43 -13.06 -10.60 -17.21 -5.80 -7.48 -12.30 -10.16 -11.59 -5.58 -19.00 -11.66 -10.87 -4.64 -7.33 -14.36 -6.86 -15.92 -9.27 -14.98 -9.49 -18.61 -3.82 -9.45 -16.22



-56 -5.96 -12.81 -10.53 -15.25 -7.99 -19.24 -4.21 -5.73 -10.69 -5.97 -11.40 -10.94 -15.61 -12.19 -19.91 -4.66 -7.65 -16.59 -9.29 -13.13 -7.19 -22.88 -11.34 -11.35 -3.89 -7.28 -11.01 -6.15 -14.47 -11.05 -18.68 -10.00 -21.58 -3.82 -8.35 -10.32



-54 -6.78 -10.40 -10.99 -17.48 -9.36 -21.09 -3.83 -6.52 -9.30 -5.57 -13.29 -13.65 -21.52 -16.13 -21.61 -4.56 -8.92 -15.84 -7.74 -12.54 -9.26 -22.84 -11.74 -12.39 -4.08 -8.65 -8.89 -6.16 -10.74 -14.09 -21.43 -11.66 -20.31 -5.38 -8.17 -7.93



-52 -9.14 -10.10 -9.96 -18.95 -12.48 -16.22 -4.29 -8.43 -8.50 -6.58 -13.16 -12.85 -33.13 -23.66 -19.45 -5.35 -10.64 -11.39 -7.37 -10.54 -9.56 -19.17 -12.19 -12.90 -5.00 -10.90 -8.26 -7.25 -8.20 -12.49 -15.70 -13.37 -17.20 -8.52 -9.27 -7.74



-50 -13.31 -10.46 -7.68 -18.11 -15.29 -11.44 -5.45 -10.70 -8.45 -9.61 -10.83 -9.95 -21.29 -15.70 -15.53 -6.52 -10.72 -9.61 -9.27 -8.84 -7.78 -16.44 -10.89 -12.63 -6.55 -12.40 -9.02 -10.44 -7.01 -8.79 -12.60 -12.21 -14.92 -12.35 -11.49 -9.47



-48 -15.85 -9.38 -5.68 -16.05 -12.02 -8.31 -6.93 -11.15 -9.10 -17.34 -8.35 -7.76 -18.01 -10.03 -11.88 -7.61 -9.71 -9.84 -15.40 -7.52 -6.08 -14.26 -7.84 -11.81 -8.52 -11.56 -10.14 -19.84 -6.92 -7.00 -12.16 -9.31 -12.94 -13.21 -12.07 -12.99



-46 -13.77 -7.55 -4.65 -13.70 -8.13 -6.35 -7.94 -9.83 -10.36 -21.27 -6.60 -6.44 -16.49 -6.79 -8.98 -8.42 -9.22 -11.23 -23.02 -6.37 -5.07 -11.93 -4.75 -10.15 -10.18 -9.68 -9.68 -17.51 -7.45 -6.74 -13.39 -6.99 -10.28 -10.79 -9.40 -17.25



-44 -11.69 -6.28 -4.64 -11.13 -5.41 -5.03 -7.96 -8.97 -11.98 -10.61 -5.56 -5.73 -13.46 -4.59 -6.75 -9.52 -9.90 -12.25 -12.11 -5.46 -4.51 -9.35 -2.43 -7.61 -11.01 -8.28 -8.29 -9.97 -7.87 -7.30 -14.60 -5.38 -6.95 -8.31 -7.79 -17.94



-42 -9.72 -5.77 -5.47 -8.83 -3.55 -3.92 -7.57 -9.32 -12.81 -6.72 -5.11 -5.57 -9.90 -3.06 -5.10 -11.38 -11.93 -11.23 -8.31 -4.92 -4.03 -6.87 -1.02 -4.88 -12.03 -8.13 -7.53 -7.54 -7.96 -7.94 -13.26 -3.97 -3.93 -6.66 -8.24 -13.49



-40 -7.56 -5.39 -6.43 -6.96 -2.22 -2.92 -7.32 -10.50 -11.73 -4.96 -5.00 -5.81 -7.13 -2.10 -4.02 -12.40 -14.10 -9.56 -6.59 -4.49 -3.43 -4.78 -0.41 -2.70 -12.47 -9.65 -7.67 -7.04 -7.64 -7.75 -9.34 -2.56 -1.84 -6.02 -10.17 -8.88



-38 -5.68 -4.08 -5.74 -5.31 -1.26 -2.24 -7.13 -10.84 -10.12 -4.45 -4.82 -5.87 -5.17 -1.51 -3.38 -10.69 -13.22 -7.89 -5.45 -3.50 -2.68 -3.23 -0.45 -1.46 -9.80 -11.61 -8.16 -7.22 -6.61 -6.34 -5.36 -1.42 -0.89 -6.31 -10.80 -5.72



-36 -4.38 -2.32 -3.68 -3.98 -0.78 -1.96 -6.51 -8.87 -8.75 -4.79 -4.35 -5.11 -3.91 -1.15 -2.91 -8.44 -10.32 -6.02 -4.10 -2.03 -1.92 -2.30 -0.95 -1.24 -6.84 -9.38 -7.53 -6.89 -4.99 -4.36 -2.56 -0.84 -0.98 -6.99 -8.36 -3.76



-34 -3.68 -1.00 -1.97 -3.22 -0.95 -2.19 -5.71 -6.08 -7.14 -5.72 -3.75 -3.59 -3.16 -0.97 -2.43 -7.08 -8.02 -4.51 -2.95 -0.97 -1.51 -2.03 -1.73 -1.98 -5.34 -6.21 -5.37 -5.72 -3.45 -2.60 -1.19 -0.90 -1.80 -7.23 -5.77 -2.39



-32 -3.49 -0.61 -1.24 -3.18 -1.95 -3.15 -5.12 -3.34 -4.63 -6.44 -3.52 -2.17 -2.49 -0.94 -1.97 -6.41 -6.58 -3.83 -2.98 -1.16 -1.83 -2.45 -2.82 -3.36 -4.78 -4.14 -2.81 -4.01 -2.47 -1.42 -0.97 -1.30 -2.70 -6.74 -3.52 -1.09



-30 -3.01 -1.40 -1.50 -3.16 -3.06 -4.01 -3.56 -0.46 -1.25 -4.35 -3.39 -1.20 -1.31 -0.55 -1.35 -5.23 -4.61 -3.02 -4.62 -3.11 -2.63 -2.75 -3.49 -3.54 -3.12 -1.95 -0.24 -1.54 -1.63 -0.50 -0.74 -0.64 -1.93 -4.34 -0.91 0.59



-28 -0.74 -1.87 -0.82 -0.60 -0.95 -1.49 -0.09 2.54 2.26 0.07 -1.35 0.15 0.81 1.04 0.25 -1.91 -0.73 0.14 -3.05 -3.99 -1.57 -0.75 -1.08 -0.44 0.31 1.04 2.43 1.63 0.43 1.08 1.12 1.87 1.24 0.21 2.31 2.83



-26 3.02 1.63 2.92 3.72 3.44 3.01 3.83 5.42 5.43 4.23 2.70 2.89 3.71 3.78 3.11 2.43 3.61 4.36 2.69 1.16 2.17 3.05 3.25 3.74 4.05 4.31 5.17 4.89 3.76 3.78 4.16 4.97 4.89 4.64 5.56 5.43



-24 6.81 6.25 7.05 7.50 7.23 6.85 7.16 7.97 8.13 7.59 6.63 6.35 6.78 6.79 6.35 6.26 7.22 7.87 7.05 5.91 6.01 6.65 7.06 7.36 7.36 7.34 7.81 7.79 7.12 6.92 7.26 7.83 8.01 8.09 8.43 8.10



-22 9.90 9.78 10.18 10.31 10.03 9.72 9.74 10.09 10.31 10.17 9.69 9.38 9.49 9.45 9.19 9.25 9.92 10.40 9.95 9.16 9.05 9.50 9.93 10.15 10.05 9.93 10.16 10.20 9.89 9.76 9.98 10.29 10.47 10.62 10.74 10.48



-20 12.12 12.14 12.30 12.26 12.03 11.77 11.64 11.74 11.97 12.04 11.86 11.63 11.59 11.52 11.37 11.43 11.84 12.15 11.91 11.41 11.30 11.62 11.97 12.15 12.08 11.97 12.06 12.09 12.00 12.01 12.16 12.28 12.33 12.40 12.45 12.32



-18 13.53 13.58 13.62 13.55 13.39 13.16 12.95 12.91 13.10 13.27 13.24 13.09 13.01 12.95 12.87 12.91 13.14 13.32 13.20 12.93 12.86 13.07 13.32 13.48 13.47 13.40 13.42 13.44 13.46 13.57 13.71 13.74 13.65 13.58 13.58 13.55



-16 14.25 14.31 14.34 14.30 14.20 13.97 13.70 13.58 13.72 13.90 13.93 13.84 13.78 13.75 13.72 13.75 13.88 13.99 13.94 13.80 13.75 13.87 14.05 14.19 14.24 14.22 14.21 14.23 14.29 14.44 14.58 14.56 14.40 14.24 14.18 14.19



-14 14.39 14.50 14.57 14.60 14.52 14.28 13.97 13.81 13.87 14.01 14.06 14.01 13.97 13.96 13.96 14.01 14.10 14.17 14.17 14.10 14.05 14.09 14.21 14.35 14.42 14.44 14.45 14.46 14.53 14.66 14.77 14.74 14.56 14.37 14.27 14.30



-12 14.16 14.32 14.45 14.51 14.44 14.20 13.90 13.69 13.67 13.74 13.78 13.76 13.73 13.72 13.75 13.81 13.88 13.96 13.98 13.96 13.92 13.92 13.99 14.10 14.18 14.22 14.24 14.24 14.28 14.35 14.41 14.38 14.23 14.06 13.98 14.02



-10 13.78 13.97 14.13 14.19 14.12 13.92 13.66 13.46 13.38 13.38 13.39 13.37 13.35 13.34 13.36 13.41 13.48 13.54 13.58 13.59 13.59 13.61 13.67 13.75 13.81 13.84 13.85 13.83 13.82 13.82 13.81 13.76 13.66 13.57 13.54 13.62



-8 13.53 13.69 13.81 13.87 13.82 13.70 13.55 13.41 13.32 13.28 13.25 13.22 13.18 13.17 13.17 13.19 13.23 13.27 13.33 13.38 13.43 13.49 13.56 13.63 13.67 13.69 13.67 13.62 13.56 13.50 13.43 13.36 13.30 13.26 13.29 13.39



-6 13.65 13.74 13.81 13.85 13.85 13.82 13.77 13.72 13.67 13.62 13.58 13.53 13.49 13.47 13.45 13.46 13.48 13.52 13.57 13.64 13.72 13.80 13.87 13.92 13.95 13.95 13.92 13.86 13.78 13.70 13.61 13.55 13.50 13.49 13.51 13.57



-4 14.14 14.17 14.21 14.23 14.25 14.26 14.27 14.26 14.24 14.22 14.19 14.16 14.14 14.12 14.11 14.11 14.13 14.16 14.20 14.25 14.31 14.36 14.41 14.44 14.45 14.45 14.42 14.38 14.32 14.27 14.21 14.16 14.13 14.11 14.10 14.12



-2 14.69 14.70 14.70 14.71 14.72 14.73 14.73 14.73 14.73 14.73 14.73 14.72 14.72 14.72 14.72 14.72 14.73 14.75 14.76 14.78 14.80 14.82 14.83 14.84 14.84 14.84 14.83 14.82 14.80 14.77 14.75 14.73 14.72 14.70 14.69 14.69



0 14.95 14.95 14.95 14.95 14.95 14.95 14.95 14.95 14.95 14.95 14.95 14.95 14.95 14.95 14.95 14.95 14.95 14.95 14.95 14.95 14.95 14.95 14.95 14.95 14.95 14.95 14.95 14.95 14.95 14.95 14.95 14.95 14.95 14.95 14.95 14.95



2 14.76 14.78 14.80 14.82 14.83 14.84 14.84 14.84 14.83 14.82 14.80 14.77 14.75 14.73 14.72 14.70 14.69 14.69 14.69 14.70 14.70 14.71 14.72 14.73 14.73 14.73 14.73 14.73 14.73 14.72 14.72 14.72 14.72 14.72 14.73 14.75



4 14.20 14.25 14.31 14.36 14.41 14.44 14.45 14.45 14.42 14.38 14.32 14.27 14.21 14.16 14.13 14.11 14.10 14.12 14.14 14.17 14.21 14.23 14.25 14.26 14.27 14.26 14.24 14.22 14.19 14.16 14.14 14.12 14.11 14.11 14.13 14.16



6 13.57 13.64 13.72 13.80 13.87 13.92 13.95 13.95 13.92 13.86 13.78 13.70 13.61 13.55 13.50 13.49 13.51 13.57 13.65 13.74 13.81 13.85 13.85 13.82 13.77 13.72 13.67 13.62 13.58 13.53 13.49 13.47 13.45 13.46 13.48 13.52



8 13.33 13.38 13.43 13.49 13.56 13.63 13.67 13.69 13.67 13.62 13.56 13.50 13.43 13.36 13.30 13.26 13.29 13.39 13.53 13.69 13.81 13.87 13.82 13.70 13.55 13.41 13.32 13.28 13.25 13.22 13.18 13.17 13.17 13.19 13.23 13.27



10 13.58 13.59 13.59 13.61 13.67 13.75 13.81 13.84 13.85 13.83 13.82 13.82 13.81 13.76 13.66 13.57 13.54 13.62 13.78 13.97 14.13 14.19 14.12 13.92 13.66 13.46 13.38 13.38 13.39 13.37 13.35 13.34 13.36 13.41 13.48 13.54



12 13.98 13.96 13.92 13.92 13.99 14.10 14.18 14.22 14.24 14.24 14.28 14.35 14.41 14.38 14.23 14.06 13.98 14.02 14.16 14.32 14.45 14.51 14.44 14.20 13.90 13.69 13.67 13.74 13.78 13.76 13.73 13.72 13.75 13.81 13.88 13.96



14 14.17 14.10 14.05 14.09 14.21 14.35 14.42 14.44 14.45 14.46 14.53 14.66 14.77 14.74 14.56 14.37 14.27 14.30 14.39 14.50 14.57 14.60 14.52 14.28 13.97 13.81 13.87 14.01 14.06 14.01 13.97 13.96 13.96 14.01 14.10 14.17



16 13.94 13.80 13.75 13.87 14.05 14.19 14.24 14.22 14.21 14.23 14.29 14.44 14.58 14.56 14.40 14.24 14.18 14.19 14.25 14.31 14.34 14.30 14.20 13.97 13.70 13.58 13.72 13.90 13.93 13.84 13.78 13.75 13.72 13.75 13.88 13.99



18 13.20 12.93 12.86 13.07 13.32 13.48 13.47 13.40 13.42 13.44 13.46 13.57 13.71 13.74 13.65 13.58 13.58 13.55 13.53 13.58 13.62 13.55 13.39 13.16 12.95 12.91 13.10 13.27 13.24 13.09 13.01 12.95 12.87 12.91 13.14 13.32



20 11.91 11.41 11.30 11.62 11.97 12.15 12.08 11.97 12.06 12.09 12.00 12.01 12.16 12.28 12.33 12.40 12.45 12.32 12.12 12.14 12.30 12.26 12.03 11.77 11.64 11.74 11.97 12.04 11.86 11.63 11.59 11.52 11.37 11.43 11.84 12.15



22 9.95 9.16 9.05 9.50 9.93 10.15 10.05 9.93 10.16 10.20 9.89 9.76 9.98 10.29 10.47 10.62 10.74 10.48 9.90 9.78 10.18 10.31 10.03 9.72 9.74 10.09 10.31 10.17 9.69 9.38 9.49 9.45 9.19 9.25 9.92 10.40



24 7.05 5.91 6.01 6.65 7.06 7.36 7.36 7.34 7.81 7.79 7.12 6.92 7.26 7.83 8.01 8.09 8.43 8.10 6.81 6.25 7.05 7.50 7.23 6.85 7.16 7.97 8.13 7.59 6.63 6.35 6.78 6.79 6.35 6.26 7.22 7.87



26 2.69 1.16 2.17 3.05 3.25 3.74 4.05 4.31 5.17 4.89 3.76 3.78 4.16 4.97 4.89 4.64 5.56 5.43 3.02 1.63 2.92 3.72 3.44 3.01 3.83 5.42 5.43 4.23 2.70 2.89 3.71 3.78 3.11 2.43 3.61 4.36



28 -3.05 -3.99 -1.57 -0.75 -1.08 -0.44 0.31 1.04 2.43 1.63 0.43 1.08 1.12 1.87 1.24 0.21 2.31 2.83 -0.74 -1.87 -0.82 -0.60 -0.95 -1.49 -0.09 2.54 2.26 0.07 -1.35 0.15 0.81 1.04 0.25 -1.91 -0.73 0.14



30 -4.62 -3.11 -2.63 -2.75 -3.49 -3.54 -3.12 -1.95 -0.24 -1.54 -1.63 -0.50 -0.74 -0.64 -1.93 -4.34 -0.91 0.59 -3.01 -1.40 -1.50 -3.16 -3.06 -4.01 -3.56 -0.46 -1.25 -4.35 -3.39 -1.20 -1.31 -0.55 -1.35 -5.23 -4.61 -3.02



32 -2.98 -1.16 -1.83 -2.45 -2.82 -3.36 -4.78 -4.14 -2.81 -4.01 -2.47 -1.42 -0.97 -1.30 -2.70 -6.74 -3.52 -1.09 -3.49 -0.61 -1.24 -3.18 -1.95 -3.15 -5.12 -3.34 -4.63 -6.44 -3.52 -2.17 -2.49 -0.94 -1.97 -6.41 -6.58 -3.83



34 -2.95 -0.97 -1.51 -2.03 -1.73 -1.98 -5.34 -6.21 -5.37 -5.72 -3.45 -2.60 -1.19 -0.90 -1.80 -7.23 -5.77 -2.39 -3.68 -1.00 -1.97 -3.22 -0.95 -2.19 -5.71 -6.08 -7.14 -5.72 -3.75 -3.59 -3.16 -0.97 -2.43 -7.08 -8.02 -4.51



36 -4.10 -2.03 -1.92 -2.30 -0.95 -1.24 -6.84 -9.38 -7.53 -6.89 -4.99 -4.36 -2.56 -0.84 -0.98 -6.99 -8.36 -3.76 -4.38 -2.32 -3.68 -3.98 -0.78 -1.96 -6.51 -8.87 -8.75 -4.79 -4.35 -5.11 -3.91 -1.15 -2.91 -8.44 -10.32 -6.02



38 -5.45 -3.50 -2.68 -3.23 -0.45 -1.46 -9.80 -11.61 -8.16 -7.22 -6.61 -6.34 -5.36 -1.42 -0.89 -6.31 -10.80 -5.72 -5.68 -4.08 -5.74 -5.31 -1.26 -2.24 -7.13 -10.84 -10.12 -4.45 -4.82 -5.87 -5.17 -1.51 -3.38 -10.69 -13.22 -7.89



40 -6.59 -4.49 -3.43 -4.78 -0.41 -2.70 -12.47 -9.65 -7.67 -7.04 -7.64 -7.75 -9.34 -2.56 -1.84 -6.02 -10.17 -8.88 -7.56 -5.39 -6.43 -6.96 -2.22 -2.92 -7.32 -10.50 -11.73 -4.96 -5.00 -5.81 -7.13 -2.10 -4.02 -12.40 -14.10 -9.56



42 -8.31 -4.92 -4.03 -6.87 -1.02 -4.88 -12.03 -8.13 -7.53 -7.54 -7.96 -7.94 -13.26 -3.97 -3.93 -6.66 -8.24 -13.49 -9.72 -5.77 -5.47 -8.83 -3.55 -3.92 -7.57 -9.32 -12.81 -6.72 -5.11 -5.57 -9.90 -3.06 -5.10 -11.38 -11.93 -11.23



44 -12.11 -5.46 -4.51 -9.35 -2.43 -7.61 -11.01 -8.28 -8.29 -9.97 -7.87 -7.30 -14.60 -5.38 -6.95 -8.31 -7.79 -17.94 -11.69 -6.28 -4.64 -11.13 -5.41 -5.03 -7.96 -8.97 -11.98 -10.61 -5.56 -5.73 -13.46 -4.59 -6.75 -9.52 -9.90 -12.25



46 -23.02 -6.37 -5.07 -11.93 -4.75 -10.15 -10.18 -9.68 -9.68 -17.51 -7.45 -6.74 -13.39 -6.99 -10.28 -10.79 -9.40 -17.25 -13.77 -7.55 -4.65 -13.70 -8.13 -6.35 -7.94 -9.83 -10.36 -21.27 -6.60 -6.44 -16.49 -6.79 -8.98 -8.42 -9.22 -11.23



48 -15.40 -7.52 -6.08 -14.26 -7.84 -11.81 -8.52 -11.56 -10.14 -19.84 -6.92 -7.00 -12.16 -9.31 -12.94 -13.21 -12.07 -12.99 -15.85 -9.38 -5.68 -16.05 -12.02 -8.31 -6.93 -11.15 -9.10 -17.34 -8.35 -7.76 -18.01 -10.03 -11.88 -7.61 -9.71 -9.84



50 -9.27 -8.84 -7.78 -16.44 -10.89 -12.63 -6.55 -12.40 -9.02 -10.44 -7.01 -8.79 -12.60 -12.21 -14.92 -12.35 -11.49 -9.47 -13.31 -10.46 -7.68 -18.11 -15.29 -11.44 -5.45 -10.70 -8.45 -9.61 -10.83 -9.95 -21.29 -15.70 -15.53 -6.52 -10.72 -9.61



52 -7.37 -10.54 -9.56 -19.17 -12.19 -12.90 -5.00 -10.90 -8.26 -7.25 -8.20 -12.49 -15.70 -13.37 -17.20 -8.52 -9.27 -7.74 -9.14 -10.10 -9.96 -18.95 -12.48 -16.22 -4.29 -8.43 -8.50 -6.58 -13.16 -12.85 -33.13 -23.66 -19.45 -5.35 -10.64 -11.39



54 -7.74 -12.54 -9.26 -22.84 -11.74 -12.39 -4.08 -8.65 -8.89 -6.16 -10.74 -14.09 -21.43 -11.66 -20.31 -5.38 -8.17 -7.93 -6.78 -10.40 -10.99 -17.48 -9.36 -21.09 -3.83 -6.52 -9.30 -5.57 -13.29 -13.65 -21.52 -16.13 -21.61 -4.56 -8.92 -15.84



56 -9.29 -13.13 -7.19 -22.88 -11.34 -11.35 -3.89 -7.28 -11.01 -6.15 -14.47 -11.05 -18.68 -10.00 -21.58 -3.82 -8.35 -10.32 -5.96 -12.81 -10.53 -15.25 -7.99 -19.24 -4.21 -5.73 -10.69 -5.97 -11.40 -10.94 -15.61 -12.19 -19.91 -4.66 -7.65 -16.59



58 -10.16 -11.59 -5.58 -19.00 -11.66 -10.87 -4.64 -7.33 -14.36 -6.86 -15.92 -9.27 -14.98 -9.49 -18.61 -3.82 -9.45 -16.22 -6.28 -17.87 -9.78 -13.71 -7.90 -16.51 -5.49 -6.05 -12.56 -7.65 -9.69 -8.43 -13.06 -10.60 -17.21 -5.80 -7.48 -12.30



60 -9.47 -9.90 -5.00 -17.10 -12.77 -11.63 -6.65 -9.04 -18.25 -8.24 -12.63 -9.19 -14.21 -10.29 -15.99 -5.34 -10.97 -27.11 -7.27 -16.54 -9.42 -13.31 -8.95 -15.29 -7.78 -7.56 -15.11 -10.76 -8.74 -7.16 -12.23 -10.53 -15.23 -7.82 -8.43 -10.19



62 -8.82 -9.00 -5.47 -18.05 -14.75 -13.55 -10.40 -12.75 -19.60 -10.30 -9.47 -10.47 -16.14 -12.53 -15.53 -8.51 -12.77 -17.95 -8.38 -12.07 -9.66 -14.44 -11.34 -15.26 -11.01 -10.59 -18.44 -15.46 -8.29 -7.08 -12.75 -11.92 -13.67 -10.72 -11.00 -10.20



64 -9.42 -9.08 -6.92 -23.55 -17.99 -14.71 -17.08 -19.49 -16.31 -12.11 -7.40 -12.43 -21.96 -15.75 -18.30 -13.03 -14.67 -14.84 -9.73 -10.24 -10.52 -17.91 -15.59 -15.94 -13.86 -15.49 -21.41 -17.89 -8.29 -8.01 -14.58 -14.81 -12.29 -14.48 -16.38 -12.27



66 -11.54 -9.96 -9.39 -22.97 -24.54 -12.98 -22.24 -27.72 -12.46 -11.24 -6.42 -13.77 -43.50 -15.87 -27.32 -15.04 -16.31 -14.48 -11.59 -10.20 -12.16 -27.80 -20.96 -16.54 -13.56 -17.51 -20.03 -13.69 -8.78 -9.84 -17.46 -17.52 -10.95 -18.36 -20.89 -16.82



68 -12.95 -11.33 -13.41 -15.20 -26.78 -11.20 -16.13 -20.19 -9.66 -9.10 -6.66 -14.58 -21.94 -13.32 -21.07 -13.38 -16.83 -14.92 -12.35 -11.87 -14.93 -20.56 -18.62 -16.43 -11.68 -13.76 -16.68 -10.76 -9.95 -12.81 -18.79 -15.89 -9.69 -20.17 -14.03 -19.68



70 -10.74 -12.95 -21.44 -11.47 -18.80 -10.84 -13.73 -16.03 -7.86 -7.71 -8.19 -16.33 -17.44 -11.89 -15.45 -12.53 -14.96 -14.09 -10.56 -15.86 -19.35 -13.48 -15.23 -16.29 -10.35 -11.50 -13.86 -9.42 -12.05 -17.72 -16.59 -13.19 -8.91 -20.10 -10.35 -14.33



72 -8.26 -14.79 -29.17 -9.52 -14.67 -11.75 -13.37 -13.59 -6.88 -7.25 -11.03 -19.76 -15.57 -11.63 -13.05 -13.15 -12.49 -12.06 -8.41 -24.06 -27.45 -9.94 -13.49 -16.89 -9.89 -10.80 -11.88 -9.00 -15.13 -24.72 -14.11 -11.40 -8.88 -20.54 -8.70 -10.86



74 -6.79 -16.99 -17.87 -8.67 -12.28 -13.54 -13.81 -11.89 -6.49 -7.61 -15.30 -22.71 -14.50 -12.02 -12.15 -14.92 -10.66 -10.12 -6.94 -27.05 -40.00 -7.88 -12.70 -18.38 -10.22 -11.05 -10.62 -9.31 -18.76 -22.08 -12.26 -10.35 -9.52 -20.90 -8.11 -8.97



76 -6.29 -19.71 -14.90 -8.57 -11.25 -15.83 -14.56 -10.78 -6.44 -8.57 -20.87 -20.13 -13.34 -12.77 -12.51 -17.33 -9.71 -8.82 -6.31 -20.75 -27.29 -6.74 -12.52 -20.80 -11.17 -12.00 -9.78 -10.18 -20.47 -18.27 -11.00 -10.10 -10.84 -20.45 -8.28 -7.87



78 -6.66 -23.48 -14.51 -8.90 -11.29 -17.89 -15.71 -10.31 -6.71 -9.97 -22.52 -17.38 -12.10 -13.94 -14.24 -19.07 -9.58 -8.07 -6.54 -18.96 -24.84 -6.30 -12.87 -24.89 -12.52 -13.60 -9.24 -11.59 -18.73 -16.77 -10.27 -10.85 -12.99 -19.71 -9.20 -7.27



80 -7.73 -30.91 -15.97 -9.57 -12.25 -18.53 -17.31 -10.51 -7.40 -11.76 -19.92 -16.31 -11.17 -15.53 -17.32 -19.62 -10.24 -7.71 -7.53 -19.29 -24.85 -6.47 -13.61 -34.73 -14.22 -15.87 -9.10 -13.68 -16.61 -16.77 -10.06 -12.40 -15.81 -19.30 -10.82 -7.04



82 -9.42 -34.68 -19.71 -10.57 -14.15 -17.60 -19.35 -11.32 -8.58 -14.07 -18.58 -16.60 -10.72 -17.35 -20.83 -19.32 -11.59 -7.85 -9.26 -20.37 -25.16 -7.23 -14.55 -30.94 -16.20 -18.61 -9.39 -16.38 -15.30 -17.86 -10.23 -14.52 -18.06 -19.11 -12.96 -7.17



84 -11.79 -25.29 -28.36 -11.70 -16.87 -16.30 -21.80 -12.53 -10.35 -17.16 -18.37 -17.83 -10.59 -19.44 -20.83 -18.68 -13.39 -8.57 -11.89 -20.61 -24.23 -8.49 -15.68 -24.53 -18.23 -21.10 -9.98 -19.77 -14.95 -19.60 -10.54 -17.11 -17.91 -19.06 -15.51 -7.69



86 -15.07 -21.60 -28.73 -13.03 -20.50 -15.55 -23.76 -14.08 -12.58 -20.78 -19.01 -19.38 -10.79 -22.22 -18.94 -18.48 -15.82 -9.72 -15.52 -20.13 -21.57 -10.15 -17.09 -22.42 -19.55 -23.50 -10.62 -22.98 -15.31 -20.11 -10.86 -19.28 -16.88 -19.32 -19.00 -8.51



88 -20.14 -19.51 -19.96 -14.55 -24.94 -15.32 -23.65 -16.30 -14.98 -22.66 -20.05 -20.27 -11.37 -26.10 -17.76 -18.61 -19.42 -11.24 -19.47 -19.43 -18.47 -12.10 -18.80 -22.28 -18.90 -27.03 -11.24 -22.55 -15.84 -18.31 -11.12 -19.88 -16.34 -19.55 -24.27 -9.52



90 -29.15 -18.20 -16.36 -15.71 -25.07 -15.23 -22.33 -19.57 -17.74 -21.85 -20.94 -19.83 -12.22 -28.34 -17.02 -18.63 -23.83 -13.32 -20.61 -18.14 -16.36 -14.26 -20.69 -23.16 -17.26 -30.11 -12.01 -20.36 -16.24 -16.52 -11.42 -19.37 -16.50 -19.54 -28.62 -10.84
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Phase RHCP (deg)



Phi (deg)



Theta (deg) 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350



-90 -143.79 175.06 -75.98 -76.03 34.94 84.30 61.77 120.32 19.02 -136.96 -135.35 -106.49 -48.17 95.52 64.65 53.31 91.01 52.39 -139.97 -136.24 -164.40 -46.83 16.23 75.33 77.47 97.04 38.85 -159.63 -107.73 -116.25 -59.93 75.70 65.40 52.02 110.77 7.48



-88 -131.42 -163.89 -42.63 -64.28 65.99 116.68 93.32 141.82 62.46 -126.69 -82.34 -54.18 -29.09 114.32 96.94 89.92 119.16 86.75 -131.38 -73.55 -126.59 -23.28 27.43 108.49 105.02 125.60 89.63 -144.03 -65.54 -96.75 -54.46 102.46 98.26 90.17 133.31 65.83



-86 -116.18 -140.15 -15.51 -52.72 95.49 144.39 122.85 161.34 114.05 -122.01 -19.72 -20.46 -7.36 131.29 127.14 121.47 146.35 121.21 -122.66 -37.66 -77.30 0.98 39.01 137.54 127.95 152.55 134.45 -131.09 -32.90 -87.88 -42.99 122.95 131.18 124.13 154.11 154.14



-84 -101.60 23.46 7.09 -42.53 121.27 169.44 151.99 -179.97 162.71 -118.81 23.58 3.46 16.11 146.45 158.30 150.56 172.87 162.73 -116.19 -9.45 -20.60 24.09 58.19 164.63 149.77 179.69 172.18 -122.07 -8.19 -85.11 -30.78 141.46 165.67 154.75 173.88 -156.58



-82 -87.60 50.63 28.21 -35.96 144.49 -163.16 -177.13 -161.13 -155.57 -112.14 54.66 25.23 36.87 161.70 -167.35 179.25 -160.34 -148.36 -110.21 16.09 21.92 35.55 76.69 -168.07 172.86 -151.32 -154.53 -113.67 11.37 -159.54 -29.04 163.45 -157.20 -176.79 -165.37 -125.61



-80 -72.62 66.65 51.75 -33.75 162.07 -131.06 -143.78 -142.96 -116.66 -101.71 81.45 47.25 53.54 173.67 -130.32 -149.76 -129.24 -107.18 -103.12 41.25 58.02 -75.13 18.04 -140.83 -161.10 -117.70 -121.63 -102.23 25.97 134.25 -21.57 -175.80 -119.63 -145.32 -143.65 -99.92



-78 -59.60 82.93 76.52 -37.04 165.37 -95.06 -101.12 -125.35 -79.92 -90.94 105.14 68.66 66.85 171.89 -93.61 -106.76 -81.41 -76.22 -98.08 67.43 91.60 -75.65 32.10 -112.84 -122.40 -67.04 -87.22 -88.83 35.72 130.88 154.60 -161.61 -83.20 -101.71 -119.25 -75.96



-76 -51.55 103.66 102.23 -41.10 153.60 -58.19 -27.73 -103.75 -46.47 -81.51 127.87 94.99 75.53 145.31 -58.71 -35.42 -2.40 -49.02 -95.03 96.66 118.35 -57.45 62.46 -76.58 -26.08 6.67 -51.94 -75.79 43.38 136.34 179.89 172.91 -47.52 -35.07 -37.64 -51.82



-74 -45.60 131.89 127.56 -38.49 140.10 -20.65 30.58 69.15 -14.47 -72.41 156.06 128.87 36.85 124.28 -20.81 18.79 48.86 -19.59 -88.77 131.29 140.52 -26.48 87.03 -7.55 32.72 54.04 -14.76 -63.44 48.05 150.25 -165.85 77.50 -9.55 21.83 66.70 -24.00



-72 -39.56 169.88 148.55 -29.80 131.27 17.82 62.06 97.14 18.94 -65.94 -166.43 164.03 -20.82 122.72 20.23 50.97 80.96 17.60 -79.07 167.84 161.40 15.41 107.55 49.09 61.00 83.60 25.72 -51.74 26.89 163.58 -157.49 82.72 32.97 54.39 92.48 14.34



-70 -37.42 -147.66 168.68 -16.89 129.38 55.64 85.57 117.81 54.66 -134.06 -117.28 -164.60 -7.06 130.25 60.18 76.94 108.57 61.60 95.98 -157.43 177.84 57.90 123.92 77.56 83.80 108.26 63.90 -31.01 -19.04 171.06 -155.42 96.79 73.09 78.54 115.76 67.61



-68 -55.95 -114.19 -166.69 9.84 132.28 91.48 106.56 138.30 90.37 153.00 -67.62 -142.93 19.31 141.41 93.42 101.06 134.82 102.98 114.47 -124.78 -169.33 95.34 133.68 98.91 104.47 132.21 96.30 120.44 -13.63 175.29 -154.90 111.12 103.63 99.28 140.74 111.40



-66 164.55 -79.38 -133.39 96.78 136.40 124.00 127.27 160.60 124.80 155.52 -38.08 -121.48 47.85 153.95 119.33 125.40 161.11 139.77 128.08 -94.61 -132.29 130.68 135.09 119.56 123.96 158.63 126.86 133.19 3.01 -174.66 -148.09 122.65 128.44 119.56 168.03 137.50



-64 159.55 38.27 -85.06 152.73 141.47 153.89 151.58 -170.65 159.11 163.33 -20.13 -89.17 65.83 168.23 142.07 152.59 -169.66 179.11 143.53 -59.78 -24.57 174.27 129.93 142.47 146.63 -168.57 160.41 146.63 18.15 -150.54 -132.14 132.92 152.58 144.92 -162.29 156.03



-62 164.65 79.43 -41.62 -107.80 152.09 -176.07 -168.24 -133.17 -166.07 174.60 -9.19 -42.44 68.68 -168.73 166.60 -171.07 -133.95 -133.80 157.14 -18.60 -7.67 -127.19 125.06 172.57 -176.01 -128.93 -156.20 162.68 23.64 -86.00 -97.50 145.46 -179.35 -172.69 -130.85 176.15



-60 177.12 93.90 -15.04 -45.98 -160.47 -141.71 -97.80 -94.44 -130.32 -170.21 -8.31 6.75 64.31 -96.25 -155.47 -113.19 -95.47 -92.54 168.24 15.75 -0.72 -72.82 119.45 -138.32 -120.28 -90.12 -96.53 179.20 23.55 -10.87 5.07 160.62 -139.78 -108.43 -99.65 -132.75



-58 -155.19 106.73 9.25 -27.00 -42.68 -100.21 -53.00 -63.08 -93.49 -147.64 -24.33 39.79 63.24 -22.91 -92.44 -59.86 -64.93 -60.74 178.83 35.43 9.46 -33.81 33.40 -82.06 -76.86 -60.64 -46.15 -164.04 39.59 22.22 18.04 -3.78 -86.79 -65.72 -70.81 -47.03



-56 -89.27 140.37 39.78 -14.85 -19.36 -59.02 -30.19 -39.21 -57.64 -108.58 -51.44 62.64 68.85 3.04 -47.47 -30.81 -43.97 -32.05 -101.54 27.50 28.33 -3.86 -8.56 -47.40 -48.15 -39.72 -19.62 -133.61 70.75 41.89 8.53 10.91 -44.48 -40.89 -45.34 -21.54



-54 -37.66 -136.71 72.41 -5.57 -1.21 -26.04 -13.81 -19.61 -27.15 -57.77 -69.46 84.99 80.55 20.06 -20.32 -10.95 -27.77 -5.75 -12.16 -38.71 60.18 15.84 -1.95 -22.23 -25.65 -22.30 -5.81 -60.51 -104.54 51.41 5.49 24.42 -15.99 -21.73 -22.49 -6.28



-52 -8.35 -111.46 104.70 -1.77 17.09 1.31 0.67 -2.70 -3.84 -22.57 -75.68 123.88 99.44 34.63 3.90 7.69 -12.11 14.35 -5.74 -70.03 117.72 13.80 10.81 6.39 -6.52 -5.80 4.62 -16.47 -63.52 42.12 2.75 35.87 9.13 -4.52 -2.37 8.24



-50 16.81 -98.25 -179.03 -16.33 34.02 28.16 14.86 11.21 13.17 1.02 -73.57 -137.58 160.91 48.55 30.58 27.86 4.46 26.39 2.32 -88.86 -156.29 -31.72 26.57 39.46 9.41 9.11 15.66 9.73 -38.57 -78.57 -39.02 45.26 34.01 10.65 12.56 21.39



-48 38.84 -82.42 -95.56 -42.13 50.04 57.57 29.52 20.41 25.22 21.90 -67.07 -95.06 -93.29 63.24 58.69 46.58 18.79 33.01 20.57 -117.89 -97.69 -62.05 45.42 69.00 23.37 18.76 26.40 34.00 -24.84 -83.53 -75.85 56.22 59.04 21.84 20.11 30.80



-46 61.02 -69.57 -71.04 -43.30 69.00 86.32 42.43 22.39 33.87 47.37 -57.74 -71.54 -69.68 80.09 84.29 55.44 25.59 39.96 57.29 -127.80 -64.94 -61.27 70.07 93.62 37.67 19.94 34.52 61.78 -27.15 -66.64 -68.52 73.51 84.73 27.95 18.94 35.85



-44 91.56 -66.25 -52.37 -33.52 98.63 110.52 50.58 21.01 41.69 86.86 -46.05 -49.90 -51.47 100.19 106.88 53.50 27.06 55.05 96.76 -121.35 -42.14 -48.89 103.33 115.89 49.99 21.18 41.61 96.66 -35.66 -43.51 -50.41 99.02 110.18 32.16 13.46 39.57



-42 132.38 -72.69 -31.92 -20.05 144.00 132.06 56.80 24.29 53.30 133.99 -35.31 -28.42 -30.69 125.28 129.25 52.08 31.64 75.89 125.86 -119.19 -21.93 -29.75 142.70 138.68 57.14 28.64 55.83 132.87 -33.12 -20.30 -27.95 132.15 134.56 38.01 15.50 51.64



-40 164.58 -92.66 -9.26 -2.70 179.99 154.19 64.65 33.49 76.93 167.18 -37.91 -7.38 -6.22 152.28 153.57 58.22 42.19 90.91 154.83 -135.52 -2.11 -6.85 173.88 162.15 60.12 38.86 81.89 161.90 -33.03 0.01 -4.25 166.00 158.19 45.48 27.49 81.11



-38 -173.25 -120.94 12.54 17.48 -157.33 177.92 75.60 46.52 119.36 -169.81 -90.56 12.45 17.97 174.75 178.10 69.83 55.27 107.61 -175.98 -144.95 15.94 14.97 -164.77 -175.64 64.58 49.76 114.08 -173.93 -175.83 16.58 16.17 -166.08 -177.71 54.10 42.95 108.39



-36 -152.61 -129.14 30.96 35.00 -137.08 -157.95 90.74 62.22 157.85 -150.38 -110.41 29.76 36.95 -162.75 -159.95 85.17 68.49 144.96 -153.38 -133.09 30.13 32.91 -144.24 -154.34 75.80 62.39 144.10 -151.29 -154.24 29.52 31.49 -141.63 -153.53 63.84 57.71 127.93



-34 -131.47 -120.80 44.46 44.73 -115.71 -133.70 110.71 78.89 -175.90 -131.64 -103.00 43.45 48.98 -132.54 -137.65 104.10 81.45 -173.56 -134.61 -112.14 39.34 46.44 -117.99 -132.37 94.81 77.24 171.49 -129.18 -126.52 39.75 42.20 -114.72 -129.39 71.71 70.42 154.36



-32 -110.44 -103.24 51.15 44.02 -94.01 -108.75 138.41 93.54 -148.62 -112.59 -90.42 51.56 52.54 -99.18 -109.78 134.68 92.68 -143.72 -114.49 -92.98 41.92 51.59 -88.49 -108.39 125.46 92.24 -155.81 -107.99 -97.97 46.69 46.58 -87.54 -104.02 69.09 78.95 -147.20



-30 -88.60 -79.08 47.74 29.86 -73.14 -84.36 -149.38 102.56 -112.34 -93.29 -75.68 46.78 41.42 -74.20 -81.18 -70.23 98.61 -106.28 -92.64 -77.32 32.60 36.33 -65.68 -84.01 -81.01 102.15 -116.06 -88.43 -74.01 44.36 37.98 -65.54 -79.00 27.76 78.49 -79.99



-28 -65.03 -52.19 36.23 15.27 -52.00 -60.98 -48.42 92.84 -72.08 -73.17 -57.34 27.53 20.88 -54.27 -58.90 -49.36 72.23 -66.45 -70.82 -61.05 18.20 13.44 -49.01 -61.74 -37.35 74.35 -79.01 -68.75 -51.65 31.92 23.86 -44.87 -54.94 -1.40 59.48 -43.76



-26 -37.71 -20.94 38.93 25.08 -27.06 -34.81 1.64 62.39 -31.44 -49.27 -31.16 29.16 23.33 -29.72 -36.63 -25.23 27.90 -30.28 -47.53 -39.24 25.46 15.89 -30.78 -38.38 -0.12 40.02 -39.88 -44.62 -23.93 33.89 31.87 -18.17 -26.81 16.88 48.17 -10.56



-24 2.73 23.16 59.63 52.23 10.56 5.88 51.16 71.14 22.66 -10.38 11.74 51.57 45.51 8.43 -0.42 24.19 55.13 16.30 -14.84 -1.58 49.39 38.89 1.59 0.32 46.88 62.12 18.48 -6.35 17.02 53.64 55.43 22.32 15.21 50.29 63.20 31.24



-22 57.57 68.11 82.91 80.55 62.03 62.46 84.90 91.14 74.36 55.68 62.89 76.84 73.04 55.26 53.69 74.37 83.06 65.46 42.87 57.43 77.05 72.04 57.47 63.81 83.66 87.01 74.11 54.58 64.07 78.67 81.06 67.76 64.74 80.28 84.86 71.94



-20 92.62 96.04 101.77 101.72 96.17 96.57 104.03 106.40 101.14 95.65 94.71 97.11 95.72 89.99 92.02 101.28 103.51 96.74 90.36 94.46 99.07 97.85 94.84 98.52 103.68 104.26 101.38 95.23 95.54 99.78 101.38 97.13 95.82 100.86 102.52 97.56



-18 111.43 113.02 115.71 116.04 114.01 113.80 116.12 117.16 115.72 113.90 112.67 112.36 111.98 110.97 113.19 117.62 118.24 114.84 111.99 112.64 114.21 113.98 113.10 114.49 115.66 115.82 115.85 114.42 113.81 114.92 115.62 114.08 113.35 114.93 115.46 113.28



-16 122.97 123.86 125.26 125.55 124.67 124.16 124.50 124.93 124.83 124.29 123.73 123.41 123.43 123.80 125.50 127.69 127.62 125.31 123.35 123.38 124.34 124.47 124.16 124.29 123.99 123.92 124.67 124.94 124.86 125.14 125.33 124.74 124.36 124.74 124.71 123.68



-14 129.74 130.23 131.06 131.43 131.11 130.51 130.11 130.18 130.41 130.35 130.29 130.48 130.84 131.40 132.37 133.26 132.83 131.20 129.89 129.89 130.62 131.01 130.98 130.57 129.73 129.43 130.07 130.79 131.18 131.42 131.55 131.42 131.22 131.06 130.68 130.05



-12 132.32 132.66 133.30 133.78 133.76 133.24 132.68 132.58 132.76 132.86 133.05 133.53 134.12 134.61 135.04 135.21 134.69 133.60 132.75 132.70 133.21 133.72 133.88 133.47 132.67 132.23 132.52 133.11 133.62 133.99 134.25 134.34 134.20 133.79 133.16 132.55



-10 130.41 130.75 131.37 131.91 132.03 131.69 131.26 131.11 131.20 131.34 131.58 132.06 132.60 132.99 133.15 133.03 132.54 131.80 131.20 131.06 131.40 131.95 132.30 132.18 131.68 131.27 131.25 131.52 131.87 132.20 132.45 132.55 132.37 131.86 131.16 130.57



-8 123.04 123.48 124.11 124.64 124.85 124.72 124.48 124.32 124.30 124.35 124.48 124.73 125.04 125.27 125.32 125.15 124.76 124.25 123.82 123.70 123.97 124.46 124.90 125.02 124.82 124.54 124.37 124.39 124.50 124.63 124.68 124.60 124.32 123.85 123.33 123.00



-6 109.76 110.26 110.82 111.27 111.49 111.49 111.34 111.14 110.95 110.78 110.68 110.66 110.72 110.81 110.85 110.78 110.60 110.36 110.15 110.09 110.21 110.45 110.65 110.71 110.61 110.42 110.27 110.21 110.20 110.19 110.13 109.98 109.77 109.54 109.41 109.46



-4 93.39 93.74 94.07 94.33 94.47 94.48 94.37 94.19 93.97 93.76 93.58 93.47 93.42 93.44 93.47 93.50 93.49 93.45 93.38 93.31 93.25 93.18 93.09 92.96 92.82 92.68 92.57 92.52 92.51 92.53 92.54 92.57 92.60 92.68 92.83 93.07



-2 80.64 80.77 80.88 80.96 81.02 81.03 81.01 80.96 80.90 80.83 80.77 80.72 80.68 80.66 80.64 80.63 80.61 80.58 80.53 80.47 80.39 80.31 80.22 80.13 80.04 79.98 79.93 79.90 79.90 79.93 79.97 80.04 80.13 80.24 80.36 80.50



0 76.06 76.06 76.06 76.06 76.06 76.06 76.06 76.06 76.06 76.06 76.06 76.06 76.06 76.06 76.06 76.06 76.06 76.06 76.06 76.06 76.06 76.06 76.06 76.06 76.06 76.06 76.06 76.06 76.06 76.06 76.06 76.06 76.06 76.06 76.06 76.06



2 80.53 80.47 80.39 80.31 80.22 80.13 80.04 79.98 79.93 79.90 79.90 79.93 79.97 80.04 80.13 80.24 80.36 80.50 80.64 80.77 80.88 80.96 81.02 81.03 81.01 80.96 80.90 80.83 80.77 80.72 80.68 80.66 80.64 80.63 80.61 80.58



4 93.38 93.31 93.25 93.18 93.09 92.96 92.82 92.68 92.57 92.52 92.51 92.53 92.54 92.57 92.60 92.68 92.83 93.07 93.39 93.74 94.07 94.33 94.47 94.48 94.37 94.19 93.97 93.76 93.58 93.47 93.42 93.44 93.47 93.50 93.49 93.45



6 110.15 110.09 110.21 110.45 110.65 110.71 110.61 110.42 110.27 110.21 110.20 110.19 110.13 109.98 109.77 109.54 109.41 109.46 109.76 110.26 110.82 111.27 111.49 111.49 111.34 111.14 110.95 110.78 110.68 110.66 110.72 110.81 110.85 110.78 110.60 110.36



8 123.82 123.70 123.97 124.46 124.90 125.02 124.82 124.54 124.37 124.39 124.50 124.63 124.68 124.60 124.32 123.85 123.33 123.00 123.04 123.48 124.11 124.64 124.85 124.72 124.48 124.32 124.30 124.35 124.48 124.73 125.04 125.27 125.32 125.15 124.76 124.25



10 131.20 131.06 131.40 131.95 132.30 132.18 131.68 131.27 131.25 131.52 131.87 132.20 132.45 132.55 132.37 131.86 131.16 130.57 130.41 130.75 131.37 131.91 132.03 131.69 131.26 131.11 131.20 131.34 131.58 132.06 132.60 132.99 133.15 133.03 132.54 131.80



12 132.75 132.70 133.21 133.72 133.88 133.47 132.67 132.23 132.52 133.11 133.62 133.99 134.25 134.34 134.20 133.79 133.16 132.55 132.32 132.66 133.30 133.78 133.76 133.24 132.68 132.58 132.76 132.86 133.05 133.53 134.12 134.61 135.04 135.21 134.69 133.60



14 129.89 129.89 130.62 131.01 130.98 130.57 129.73 129.43 130.07 130.79 131.18 131.42 131.55 131.42 131.22 131.06 130.68 130.05 129.74 130.23 131.06 131.43 131.11 130.51 130.11 130.18 130.41 130.35 130.29 130.48 130.84 131.40 132.37 133.26 132.83 131.20



16 123.35 123.38 124.34 124.47 124.16 124.29 123.99 123.92 124.67 124.94 124.86 125.14 125.33 124.74 124.36 124.74 124.71 123.68 122.97 123.86 125.26 125.55 124.67 124.16 124.50 124.93 124.83 124.29 123.73 123.41 123.43 123.80 125.50 127.69 127.62 125.31



18 111.99 112.64 114.21 113.98 113.10 114.49 115.66 115.82 115.85 114.42 113.81 114.92 115.62 114.08 113.35 114.93 115.46 113.28 111.43 113.02 115.71 116.04 114.01 113.80 116.12 117.16 115.72 113.90 112.67 112.36 111.98 110.97 113.19 117.62 118.24 114.84



20 90.36 94.46 99.07 97.85 94.84 98.52 103.68 104.26 101.38 95.23 95.54 99.78 101.38 97.13 95.82 100.86 102.52 97.56 92.62 96.04 101.77 101.72 96.17 96.57 104.03 106.40 101.14 95.65 94.71 97.11 95.72 89.99 92.02 101.28 103.51 96.74



22 42.87 57.43 77.05 72.04 57.47 63.81 83.66 87.01 74.11 54.58 64.07 78.67 81.06 67.76 64.74 80.28 84.86 71.94 57.57 68.11 82.91 80.55 62.03 62.46 84.90 91.14 74.36 55.68 62.89 76.84 73.04 55.26 53.69 74.37 83.06 65.46



24 -14.84 -1.58 49.39 38.89 1.59 0.32 46.88 62.12 18.48 -6.35 17.02 53.64 55.43 22.32 15.21 50.29 63.20 31.24 2.73 23.16 59.63 52.23 10.56 5.88 51.16 71.14 22.66 -10.38 11.74 51.57 45.51 8.43 -0.42 24.19 55.13 16.30



26 -47.53 -39.24 25.46 15.89 -30.78 -38.38 -0.12 40.02 -39.88 -44.62 -23.93 33.89 31.87 -18.17 -26.81 16.88 48.17 -10.56 -37.71 -20.94 38.93 25.08 -27.06 -34.81 1.64 62.39 -31.44 -49.27 -31.16 29.16 23.33 -29.72 -36.63 -25.23 27.90 -30.28



28 -70.82 -61.05 18.20 13.44 -49.01 -61.74 -37.35 74.35 -79.01 -68.75 -51.65 31.92 23.86 -44.87 -54.94 -1.40 59.48 -43.76 -65.03 -52.19 36.23 15.27 -52.00 -60.98 -48.42 92.84 -72.08 -73.17 -57.34 27.53 20.88 -54.27 -58.90 -49.36 72.23 -66.45



30 -92.64 -77.32 32.60 36.33 -65.68 -84.01 -81.01 102.15 -116.06 -88.43 -74.01 44.36 37.98 -65.54 -79.00 27.76 78.49 -79.99 -88.60 -79.08 47.74 29.86 -73.14 -84.36 -149.38 102.56 -112.34 -93.29 -75.68 46.78 41.42 -74.20 -81.18 -70.23 98.61 -106.28



32 -114.49 -92.98 41.92 51.59 -88.49 -108.39 125.46 92.24 -155.81 -107.99 -97.97 46.69 46.58 -87.54 -104.02 69.09 78.95 -147.20 -110.44 -103.24 51.15 44.02 -94.01 -108.75 138.41 93.54 -148.62 -112.59 -90.42 51.56 52.54 -99.18 -109.78 134.68 92.68 -143.72



34 -134.61 -112.14 39.34 46.44 -117.99 -132.37 94.81 77.24 171.49 -129.18 -126.52 39.75 42.20 -114.72 -129.39 71.71 70.42 154.36 -131.47 -120.80 44.46 44.73 -115.71 -133.70 110.71 78.89 -175.90 -131.64 -103.00 43.45 48.98 -132.54 -137.65 104.10 81.45 -173.56



36 -153.38 -133.09 30.13 32.91 -144.24 -154.34 75.80 62.39 144.10 -151.29 -154.24 29.52 31.49 -141.63 -153.53 63.84 57.71 127.93 -152.61 -129.14 30.96 35.00 -137.08 -157.95 90.74 62.22 157.85 -150.38 -110.41 29.76 36.95 -162.75 -159.95 85.17 68.49 144.96



38 -175.98 -144.95 15.94 14.97 -164.77 -175.64 64.58 49.76 114.08 -173.93 -175.83 16.58 16.17 -166.08 -177.71 54.10 42.95 108.39 -173.25 -120.94 12.54 17.48 -157.33 177.92 75.60 46.52 119.36 -169.81 -90.56 12.45 17.97 174.75 178.10 69.83 55.27 107.61



40 154.83 -135.52 -2.11 -6.85 173.88 162.15 60.12 38.86 81.89 161.90 -33.03 0.01 -4.25 166.00 158.19 45.48 27.49 81.11 164.58 -92.66 -9.26 -2.70 179.99 154.19 64.65 33.49 76.93 167.18 -37.91 -7.38 -6.22 152.28 153.57 58.22 42.19 90.91



42 125.86 -119.19 -21.93 -29.75 142.70 138.68 57.14 28.64 55.83 132.87 -33.12 -20.30 -27.95 132.15 134.56 38.01 15.50 51.64 132.38 -72.69 -31.92 -20.05 144.00 132.06 56.80 24.29 53.30 133.99 -35.31 -28.42 -30.69 125.28 129.25 52.08 31.64 75.89



44 96.76 -121.35 -42.14 -48.89 103.33 115.89 49.99 21.18 41.61 96.66 -35.66 -43.51 -50.41 99.02 110.18 32.16 13.46 39.57 91.56 -66.25 -52.37 -33.52 98.63 110.52 50.58 21.01 41.69 86.86 -46.05 -49.90 -51.47 100.19 106.88 53.50 27.06 55.05



46 57.29 -127.80 -64.94 -61.27 70.07 93.62 37.67 19.94 34.52 61.78 -27.15 -66.64 -68.52 73.51 84.73 27.95 18.94 35.85 61.02 -69.57 -71.04 -43.30 69.00 86.32 42.43 22.39 33.87 47.37 -57.74 -71.54 -69.68 80.09 84.29 55.44 25.59 39.96



48 20.57 -117.89 -97.69 -62.05 45.42 69.00 23.37 18.76 26.40 34.00 -24.84 -83.53 -75.85 56.22 59.04 21.84 20.11 30.80 38.84 -82.42 -95.56 -42.13 50.04 57.57 29.52 20.41 25.22 21.90 -67.07 -95.06 -93.29 63.24 58.69 46.58 18.79 33.01



50 2.32 -88.86 -156.29 -31.72 26.57 39.46 9.41 9.11 15.66 9.73 -38.57 -78.57 -39.02 45.26 34.01 10.65 12.56 21.39 16.81 -98.25 -179.03 -16.33 34.02 28.16 14.86 11.21 13.17 1.02 -73.57 -137.58 160.91 48.55 30.58 27.86 4.46 26.39



52 -5.74 -70.03 117.72 13.80 10.81 6.39 -6.52 -5.80 4.62 -16.47 -63.52 42.12 2.75 35.87 9.13 -4.52 -2.37 8.24 -8.35 -111.46 104.70 -1.77 17.09 1.31 0.67 -2.70 -3.84 -22.57 -75.68 123.88 99.44 34.63 3.90 7.69 -12.11 14.35



54 -12.16 -38.71 60.18 15.84 -1.95 -22.23 -25.65 -22.30 -5.81 -60.51 -104.54 51.41 5.49 24.42 -15.99 -21.73 -22.49 -6.28 -37.66 -136.71 72.41 -5.57 -1.21 -26.04 -13.81 -19.61 -27.15 -57.77 -69.46 84.99 80.55 20.06 -20.32 -10.95 -27.77 -5.75



56 -101.54 27.50 28.33 -3.86 -8.56 -47.40 -48.15 -39.72 -19.62 -133.61 70.75 41.89 8.53 10.91 -44.48 -40.89 -45.34 -21.54 -89.27 140.37 39.78 -14.85 -19.36 -59.02 -30.19 -39.21 -57.64 -108.58 -51.44 62.64 68.85 3.04 -47.47 -30.81 -43.97 -32.05



58 178.83 35.43 9.46 -33.81 33.40 -82.06 -76.86 -60.64 -46.15 -164.04 39.59 22.22 18.04 -3.78 -86.79 -65.72 -70.81 -47.03 -155.19 106.73 9.25 -27.00 -42.68 -100.21 -53.00 -63.08 -93.49 -147.64 -24.33 39.79 63.24 -22.91 -92.44 -59.86 -64.93 -60.74



60 168.24 15.75 -0.72 -72.82 119.45 -138.32 -120.28 -90.12 -96.53 179.20 23.55 -10.87 5.07 160.62 -139.78 -108.43 -99.65 -132.75 177.12 93.90 -15.04 -45.98 -160.47 -141.71 -97.80 -94.44 -130.32 -170.21 -8.31 6.75 64.31 -96.25 -155.47 -113.19 -95.47 -92.54



62 157.14 -18.60 -7.67 -127.19 125.06 172.57 -176.01 -128.93 -156.20 162.68 23.64 -86.00 -97.50 145.46 -179.35 -172.69 -130.85 176.15 164.65 79.43 -41.62 -107.80 152.09 -176.07 -168.24 -133.17 -166.07 174.60 -9.19 -42.44 68.68 -168.73 166.60 -171.07 -133.95 -133.80



64 143.53 -59.78 -24.57 174.27 129.93 142.47 146.63 -168.57 160.41 146.63 18.15 -150.54 -132.14 132.92 152.58 144.92 -162.29 156.03 159.55 38.27 -85.06 152.73 141.47 153.89 151.58 -170.65 159.11 163.33 -20.13 -89.17 65.83 168.23 142.07 152.59 -169.66 179.11



66 128.08 -94.61 -132.29 130.68 135.09 119.56 123.96 158.63 126.86 133.19 3.01 -174.66 -148.09 122.65 128.44 119.56 168.03 137.50 164.55 -79.38 -133.39 96.78 136.40 124.00 127.27 160.60 124.80 155.52 -38.08 -121.48 47.85 153.95 119.33 125.40 161.11 139.77



68 114.47 -124.78 -169.33 95.34 133.68 98.91 104.47 132.21 96.30 120.44 -13.63 175.29 -154.90 111.12 103.63 99.28 140.74 111.40 -55.95 -114.19 -166.69 9.84 132.28 91.48 106.56 138.30 90.37 153.00 -67.62 -142.93 19.31 141.41 93.42 101.06 134.82 102.98



70 95.98 -157.43 177.84 57.90 123.92 77.56 83.80 108.26 63.90 -31.01 -19.04 171.06 -155.42 96.79 73.09 78.54 115.76 67.61 -37.42 -147.66 168.68 -16.89 129.38 55.64 85.57 117.81 54.66 -134.06 -117.28 -164.60 -7.06 130.25 60.18 76.94 108.57 61.60



72 -79.07 167.84 161.40 15.41 107.55 49.09 61.00 83.60 25.72 -51.74 26.89 163.58 -157.49 82.72 32.97 54.39 92.48 14.34 -39.56 169.88 148.55 -29.80 131.27 17.82 62.06 97.14 18.94 -65.94 -166.43 164.03 -20.82 122.72 20.23 50.97 80.96 17.60



74 -88.77 131.29 140.52 -26.48 87.03 -7.55 32.72 54.04 -14.76 -63.44 48.05 150.25 -165.85 77.50 -9.55 21.83 66.70 -24.00 -45.60 131.89 127.56 -38.49 140.10 -20.65 30.58 69.15 -14.47 -72.41 156.06 128.87 36.85 124.28 -20.81 18.79 48.86 -19.59



76 -95.03 96.66 118.35 -57.45 62.46 -76.58 -26.08 6.67 -51.94 -75.79 43.38 136.34 179.89 172.91 -47.52 -35.07 -37.64 -51.82 -51.55 103.66 102.23 -41.10 153.60 -58.19 -27.73 -103.75 -46.47 -81.51 127.87 94.99 75.53 145.31 -58.71 -35.42 -2.40 -49.02



78 -98.08 67.43 91.60 -75.65 32.10 -112.84 -122.40 -67.04 -87.22 -88.83 35.72 130.88 154.60 -161.61 -83.20 -101.71 -119.25 -75.96 -59.60 82.93 76.52 -37.04 165.37 -95.06 -101.12 -125.35 -79.92 -90.94 105.14 68.66 66.85 171.89 -93.61 -106.76 -81.41 -76.22



80 -103.12 41.25 58.02 -75.13 18.04 -140.83 -161.10 -117.70 -121.63 -102.23 25.97 134.25 -21.57 -175.80 -119.63 -145.32 -143.65 -99.92 -72.62 66.65 51.75 -33.75 162.07 -131.06 -143.78 -142.96 -116.66 -101.71 81.45 47.25 53.54 173.67 -130.32 -149.76 -129.24 -107.18



82 -110.21 16.09 21.92 35.55 76.69 -168.07 172.86 -151.32 -154.53 -113.67 11.37 -159.54 -29.04 163.45 -157.20 -176.79 -165.37 -125.61 -87.60 50.63 28.21 -35.96 144.49 -163.16 -177.13 -161.13 -155.57 -112.14 54.66 25.23 36.87 161.70 -167.35 179.25 -160.34 -148.36



84 -116.19 -9.45 -20.60 24.09 58.19 164.63 149.77 179.69 172.18 -122.07 -8.19 -85.11 -30.78 141.46 165.67 154.75 173.88 -156.58 -101.60 23.46 7.09 -42.53 121.27 169.44 151.99 -179.97 162.71 -118.81 23.58 3.46 16.11 146.45 158.30 150.56 172.87 162.73



86 -122.66 -37.66 -77.30 0.98 39.01 137.54 127.95 152.55 134.45 -131.09 -32.90 -87.88 -42.99 122.95 131.18 124.13 154.11 154.14 -116.18 -140.15 -15.51 -52.72 95.49 144.39 122.85 161.34 114.05 -122.01 -19.72 -20.46 -7.36 131.29 127.14 121.47 146.35 121.21



88 -131.38 -73.55 -126.59 -23.28 27.43 108.49 105.02 125.60 89.63 -144.03 -65.54 -96.75 -54.46 102.46 98.26 90.17 133.31 65.83 -131.42 -163.89 -42.63 -64.28 65.99 116.68 93.32 141.82 62.46 -126.69 -82.34 -54.18 -29.09 114.32 96.94 89.92 119.16 86.75



90 -139.97 -136.24 -164.40 -46.83 16.23 75.33 77.47 97.04 38.85 -159.63 -107.73 -116.25 -59.93 75.70 65.40 52.02 110.77 7.48 -143.79 175.06 -75.98 -76.03 34.94 84.30 61.77 120.32 19.02 -136.96 -135.35 -106.49 -48.17 95.52 64.65 53.31 91.01 52.39
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Phase RHCP (deg)



Phi (deg)



Theta (deg) 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350



-90 75.00 101.42 4.45 37.18 70.25 -64.69 2.43 -57.17 -166.62 138.52 133.56 -66.21 56.54 54.07 10.54 -9.49 -15.75 157.34 41.33 120.20 -52.78 42.01 -3.61 -14.39 -14.56 -68.39 179.91 142.61 102.76 -51.81 42.39 49.72 15.25 -14.13 -57.04 138.69



-88 66.85 116.87 41.81 70.54 -151.84 -30.18 26.14 -58.87 -143.60 4.73 145.31 -46.18 79.50 63.89 23.93 2.89 -19.46 -164.75 15.25 137.16 -36.62 66.06 0.68 -13.64 -1.41 -77.11 -135.63 -17.60 129.31 -22.57 71.79 39.21 27.66 -10.07 -53.06 179.01



-86 48.72 131.19 84.20 105.48 -101.02 -1.42 47.88 -53.42 -123.46 6.51 158.00 -23.82 103.14 61.90 34.53 12.31 -39.55 -133.26 1.66 153.84 -28.55 96.44 -10.47 -7.67 -5.57 -91.12 -111.74 -3.38 170.47 21.82 104.64 -4.50 38.69 -17.14 -56.30 -140.53



-84 22.18 156.84 129.66 138.53 -78.65 23.36 114.66 -44.75 -106.41 15.31 170.55 64.97 126.21 13.13 42.52 21.37 -57.36 -107.41 -0.19 174.60 -155.28 141.02 -33.28 2.27 -42.53 -93.07 -95.42 8.64 -134.85 134.41 143.10 -19.27 48.22 -25.14 -64.02 -107.36



-82 7.64 -125.69 179.00 167.87 -60.75 43.88 -121.82 -37.94 -91.40 23.30 -174.49 171.60 149.13 -26.53 45.61 29.97 -65.22 -84.95 3.59 -136.60 -165.25 -171.51 -47.96 12.83 -80.02 -88.79 -81.13 18.84 -96.12 -176.71 -175.31 -17.35 53.71 -34.49 -72.69 -81.71



-80 7.88 -71.41 -142.98 -166.12 -44.50 55.82 -102.77 -34.70 -76.96 31.64 -154.05 -167.02 173.50 -27.00 36.41 14.22 -65.97 -64.82 9.82 -31.70 -153.51 -137.83 -47.79 21.25 -88.63 -80.64 -66.61 28.64 -65.57 -149.28 -138.91 -12.22 49.05 -50.31 -77.13 -61.06



-78 14.92 -42.36 -118.47 -142.32 -28.67 51.64 -85.78 -33.43 -62.76 40.41 -125.38 -148.08 -161.27 -19.09 16.59 -56.88 -61.91 -47.48 16.82 2.00 -139.00 -114.86 -39.67 27.71 -82.62 -69.61 -51.23 37.87 -37.54 -125.32 -110.30 -6.65 33.06 -59.64 -74.64 -43.88



-76 24.73 -17.99 -101.87 -119.17 -13.06 37.76 -71.56 -32.27 -49.18 49.28 -80.90 -130.65 -134.69 -9.34 6.29 -61.31 -56.03 -33.33 24.37 21.55 -124.63 -97.34 -29.00 33.60 -73.90 -57.90 -35.49 46.16 -11.90 -103.96 -87.05 -1.96 22.11 -62.14 -67.18 -29.49



-74 36.76 7.08 -91.84 -96.85 1.50 30.18 -60.58 -30.95 -35.89 58.58 -7.23 -114.90 -105.92 0.03 5.56 -58.97 -50.08 -22.05 32.57 37.68 -111.01 -83.16 -18.26 38.10 -67.19 -47.21 -19.71 54.68 11.31 -85.71 -68.90 1.15 20.54 -64.67 -57.54 -17.59



-72 52.67 35.88 -84.18 -74.88 14.96 31.00 -50.75 -28.52 -22.22 69.83 52.16 -99.32 -72.90 8.97 9.17 -54.52 -43.70 -12.09 42.02 52.69 -96.82 -71.53 -7.81 40.67 -61.17 -37.34 -3.15 65.56 33.60 -69.78 -55.71 3.82 23.92 -64.53 -46.71 -6.44



-70 74.33 67.06 -75.12 -51.25 28.32 39.52 -39.78 -23.12 -7.95 84.67 86.06 -83.20 -16.64 18.08 16.02 -44.96 -35.97 -1.40 55.13 69.06 -79.67 -61.28 3.16 44.83 -52.98 -27.02 14.93 80.16 56.48 -55.30 -45.70 8.13 31.04 -58.45 -34.15 6.46



-68 101.67 96.16 -66.28 -23.83 41.48 52.69 -27.88 -14.36 6.50 103.43 113.70 -66.08 67.54 26.73 24.95 -32.59 -27.00 11.26 77.70 89.58 -53.93 -49.83 13.89 53.10 -43.06 -16.16 34.38 98.63 79.85 -41.45 -36.77 14.39 41.49 -48.31 -19.61 21.43



-66 131.81 121.57 -61.78 11.86 52.39 67.12 -16.81 -3.60 19.83 129.13 139.26 -45.34 108.69 32.45 33.74 -21.31 -17.69 28.58 128.49 117.17 -0.03 9.80 20.35 63.17 -33.80 -5.82 55.24 121.89 103.25 -26.42 -24.51 20.68 53.43 -36.51 -2.61 36.31



-64 162.22 145.61 -78.03 60.26 55.82 80.89 -8.07 9.11 28.22 177.82 163.09 -10.13 132.77 30.15 40.57 -14.04 -8.04 83.84 -165.39 153.97 64.03 139.52 15.76 72.14 -27.23 4.38 81.55 154.72 127.75 6.81 132.04 23.94 64.83 -22.00 21.52 48.16



-62 -164.02 172.15 151.11 111.10 31.30 94.60 -4.33 39.16 -106.66 -119.19 -174.36 68.70 149.96 10.47 44.40 -168.70 12.64 179.04 -133.97 -168.56 96.08 151.23 -4.46 80.58 -27.75 52.64 146.21 -157.60 156.02 118.93 151.35 17.28 75.48 29.29 129.18 49.58



-60 -121.26 -153.21 149.19 148.16 -16.67 112.44 -155.95 -175.25 -110.83 -85.73 -151.60 118.01 162.94 -20.12 41.87 -173.74 177.27 -156.17 -113.11 -139.81 118.12 158.34 -21.93 104.00 -130.05 -168.46 -134.49 -112.03 -166.32 140.79 161.04 -10.62 89.99 148.36 -173.75 -67.64



-58 -79.15 -114.55 154.97 175.23 -25.12 145.28 -150.15 -153.97 -101.19 -66.21 -127.15 142.54 173.58 -32.84 13.94 -164.89 -166.07 -134.81 -92.40 -117.05 140.11 164.68 -22.85 -125.33 -159.47 -154.70 -109.22 -82.48 -120.43 153.82 170.96 -27.05 -118.87 172.77 -158.81 -84.48



-56 -50.99 -86.64 161.81 -163.34 -18.32 -166.65 -137.89 -138.37 -89.87 -51.03 -100.41 160.15 -177.00 -30.82 -36.00 -152.63 -148.37 -108.16 -70.12 -95.69 164.21 172.14 -12.98 -111.38 -153.62 -140.72 -93.13 -62.41 -85.27 167.50 -179.92 -18.20 -100.13 -166.77 -146.95 -82.13



-54 -33.30 -67.33 167.69 -147.29 -4.47 -150.64 -124.19 -122.42 -77.52 -37.12 -70.11 173.72 -168.49 -20.73 -47.08 -137.64 -127.80 -80.86 -48.36 -73.05 -171.85 179.51 4.16 -109.56 -144.36 -125.56 -78.67 -46.18 -61.42 -179.13 -174.70 4.59 -88.90 -145.43 -134.50 -78.40



-52 -20.73 -49.56 171.83 -136.04 16.63 176.97 -109.61 -105.28 -65.26 -24.00 -34.93 -176.23 -162.06 -3.60 -53.41 -120.17 -106.75 -61.56 -29.58 -47.08 -151.34 -174.79 28.38 -115.05 -133.50 -109.54 -65.26 -31.06 -42.31 -169.03 -177.99 39.99 -79.78 -121.72 -120.33 -74.73



-50 -10.47 -24.95 172.69 -131.08 50.15 163.04 -94.45 -86.28 -54.25 -11.72 3.23 -174.11 -161.72 26.77 -119.53 -99.83 -87.63 -51.48 -14.53 -10.85 -138.18 -171.08 61.75 -127.69 -118.58 -92.23 -53.95 -15.57 -23.79 -170.21 170.55 85.13 -89.48 -97.91 -102.56 -71.13



-48 -2.93 29.39 166.13 -139.72 95.63 171.29 -79.15 -64.27 -45.47 0.52 39.98 155.20 -173.07 91.57 -156.54 -76.97 -70.61 -48.79 -2.92 43.13 -164.94 -170.14 102.49 -142.72 -94.02 -72.75 -46.93 1.39 -0.22 157.36 163.88 122.73 -135.95 -77.73 -79.57 -66.56



-46 -17.98 82.11 149.69 179.36 132.96 -173.87 -65.06 -37.81 -40.15 18.33 74.53 102.94 165.30 147.62 -155.90 -54.05 -52.76 -52.24 6.09 89.96 94.07 -174.79 140.10 -153.14 -58.43 -52.25 -49.15 22.88 46.04 128.69 167.55 150.93 -158.49 -61.66 -53.73 -59.37



-44 -112.25 108.42 136.21 140.90 159.04 -157.16 -55.79 -7.11 -43.03 -178.06 108.25 98.98 149.34 176.11 -150.62 -31.49 -27.47 -63.53 5.00 121.14 99.31 175.49 169.93 -153.95 -25.81 -33.32 -65.66 -160.84 133.62 126.10 177.87 175.29 -153.21 -50.21 -29.62 -54.06



-42 -113.81 141.08 137.18 133.68 -179.32 -141.38 -57.32 21.79 -69.56 -154.95 142.65 111.07 148.42 -161.71 -143.32 -2.98 7.42 -85.00 -133.81 149.94 114.83 172.22 -165.70 -146.01 -5.91 -17.69 -81.37 -134.80 176.67 129.54 -169.98 -162.13 -141.46 -45.35 -8.35 -81.77



-40 -108.06 -177.91 151.72 141.55 -159.14 -128.57 -78.63 42.76 -98.41 -141.28 174.46 134.42 162.72 -141.41 -134.10 102.44 34.91 -98.90 -127.17 179.94 140.93 -177.78 -144.94 -133.69 -1.94 -7.83 -85.07 -119.44 -161.95 137.43 -160.40 -141.49 -128.37 -52.44 11.36 -100.56



-38 -103.87 -155.00 178.81 172.23 -140.68 -118.79 -103.76 51.67 -100.76 -129.84 -162.99 167.31 -166.32 -123.07 -123.61 -162.36 46.61 -99.69 -119.80 -158.99 172.06 -160.81 -127.91 -120.97 -76.63 -25.87 -83.88 -108.72 -149.03 154.24 -151.19 -124.95 -116.17 -72.64 28.93 -98.57



-36 -100.06 -143.87 -150.42 -134.35 -124.64 -110.02 -105.17 -11.47 -92.31 -118.82 -147.88 -163.80 -132.06 -106.99 -112.45 -137.12 -9.79 -97.54 -115.84 -148.65 -164.08 -142.56 -114.12 -108.94 -106.58 -90.54 -81.00 -100.80 -139.10 -179.42 -136.65 -111.06 -105.20 -84.69 -106.73 -89.91



-34 -94.06 -135.02 -125.93 -105.71 -109.67 -99.37 -91.33 -62.25 -80.25 -106.05 -135.29 -143.36 -108.77 -92.94 -100.55 -119.20 -92.23 -93.81 -113.61 -143.51 -147.28 -123.26 -101.14 -96.05 -96.26 -86.97 -75.23 -92.53 -127.75 -147.44 -114.47 -96.13 -93.38 -81.44 -91.37 -77.65



-32 -81.94 -122.75 -104.61 -86.91 -90.75 -82.75 -69.97 -56.88 -64.96 -87.52 -119.57 -124.91 -90.28 -78.28 -85.81 -98.10 -79.66 -83.70 -108.12 -137.48 -130.42 -100.76 -84.96 -78.37 -75.35 -67.77 -64.47 -79.38 -110.34 -114.00 -85.17 -76.64 -76.25 -65.80 -70.17 -63.43



-30 -56.12 -95.49 -76.12 -60.73 -58.67 -55.01 -45.47 -43.39 -44.64 -56.74 -86.39 -97.05 -67.96 -58.25 -63.16 -64.26 -48.03 -57.56 -86.60 -119.25 -100.37 -70.72 -59.88 -50.56 -45.22 -42.95 -46.56 -55.48 -76.73 -76.69 -52.46 -49.56 -48.42 -40.64 -47.53 -45.70



-28 -17.71 -30.59 -32.57 -23.86 -18.70 -20.89 -20.51 -24.32 -20.79 -20.16 -26.11 -41.65 -36.14 -30.52 -30.60 -23.64 -13.69 -19.74 -33.54 -49.42 -41.91 -33.38 -26.82 -18.43 -15.06 -16.90 -21.68 -22.17 -26.22 -34.16 -21.91 -19.08 -17.17 -15.44 -22.66 -22.14



-26 9.79 8.00 1.26 4.23 7.21 4.65 1.23 -3.35 0.46 4.10 5.85 0.73 -4.34 -2.74 -1.14 3.09 6.61 3.88 0.50 0.15 -1.03 -2.46 0.15 4.38 6.23 4.75 2.55 4.88 5.79 -1.12 1.91 4.34 4.36 2.96 -0.50 1.97



-24 22.89 20.93 17.29 19.09 21.06 19.90 16.91 13.54 15.26 17.24 18.55 17.32 15.04 15.92 16.84 17.96 18.37 16.33 14.83 16.07 17.08 16.23 16.57 18.08 19.55 19.22 18.84 20.30 20.67 17.23 17.72 19.01 17.68 15.76 15.17 18.45



-22 29.09 27.07 25.55 27.25 28.96 28.76 26.91 24.68 24.68 24.88 25.20 25.21 25.16 26.23 26.84 26.98 26.48 24.82 23.90 25.21 26.79 26.66 26.17 26.66 27.83 27.90 28.02 28.51 28.34 26.92 27.17 27.81 26.48 25.00 25.34 27.63



-20 32.59 31.05 30.61 32.12 33.51 33.69 32.76 31.33 30.47 29.64 29.32 29.71 30.52 31.65 32.29 32.46 32.14 31.13 30.58 31.40 32.37 32.28 31.81 32.18 32.93 32.89 32.96 33.02 32.72 32.12 32.33 32.81 32.19 31.39 31.70 32.68



-18 34.67 33.65 33.60 34.65 35.55 35.81 35.51 34.66 33.59 32.37 31.74 32.13 33.11 34.19 34.88 35.20 35.29 34.94 34.65 34.89 35.08 34.88 34.78 35.29 35.65 35.35 35.26 35.31 35.12 34.69 34.67 35.09 35.18 34.99 35.10 35.28



-16 35.20 34.52 34.42 34.85 35.23 35.51 35.69 35.35 34.44 33.23 32.48 32.70 33.57 34.54 35.21 35.62 35.94 35.99 35.84 35.65 35.33 35.12 35.35 35.92 36.06 35.66 35.50 35.70 35.74 35.33 35.01 35.20 35.60 35.83 35.92 35.80



-14 33.47 32.92 32.57 32.43 32.41 32.74 33.29 33.42 32.82 31.79 31.05 31.12 31.77 32.54 33.14 33.56 33.90 34.04 33.89 33.48 32.97 32.80 33.15 33.70 33.85 33.58 33.51 33.86 34.13 33.83 33.30 33.14 33.45 33.85 34.05 33.93



-12 28.36 27.83 27.29 26.84 26.68 27.08 27.82 28.23 27.90 27.11 26.52 26.52 26.95 27.50 27.99 28.37 28.61 28.62 28.34 27.82 27.29 27.15 27.47 27.96 28.23 28.24 28.36 28.83 29.28 29.21 28.71 28.31 28.32 28.61 28.82 28.74



-10 19.12 18.63 18.09 17.65 17.54 17.92 18.57 18.98 18.84 18.35 17.98 17.97 18.26 18.66 19.08 19.40 19.50 19.32 18.86 18.24 17.71 17.53 17.73 18.11 18.44 18.66 18.96 19.51 20.10 20.32 20.12 19.76 19.57 19.59 19.61 19.46



-8 6.51 6.12 5.70 5.36 5.25 5.43 5.77 6.01 5.98 5.78 5.61 5.63 5.85 6.19 6.55 6.80 6.82 6.54 6.03 5.42 4.91 4.64 4.62 4.76 4.95 5.18 5.54 6.09 6.71 7.18 7.36 7.32 7.22 7.13 7.02 6.82



-6 -6.88 -7.17 -7.48 -7.76 -7.94 -7.99 -7.95 -7.91 -7.92 -7.96 -7.98 -7.91 -7.72 -7.46 -7.19 -7.02 -7.02 -7.22 -7.59 -8.03 -8.45 -8.78 -9.00 -9.12 -9.13 -9.02 -8.76 -8.35 -7.85 -7.36 -6.98 -6.72 -6.58 -6.52 -6.55 -6.67



-4 -18.10 -18.25 -18.43 -18.61 -18.77 -18.89 -18.98 -19.03 -19.06 -19.06 -19.03 -18.94 -18.82 -18.67 -18.53 -18.45 -18.45 -18.55 -18.73 -18.98 -19.25 -19.51 -19.73 -19.89 -19.98 -19.96 -19.84 -19.62 -19.33 -19.01 -18.70 -18.42 -18.21 -18.06 -18.00 -18.02



-2 -25.37 -25.39 -25.44 -25.50 -25.56 -25.61 -25.66 -25.69 -25.71 -25.72 -25.71 -25.69 -25.66 -25.64 -25.62 -25.61 -25.63 -25.67 -25.74 -25.82 -25.92 -26.01 -26.09 -26.15 -26.19 -26.18 -26.15 -26.07 -25.98 -25.86 -25.74 -25.62 -25.52 -25.44 -25.39 -25.36



0 -28.00 -28.00 -28.00 -28.00 -28.00 -28.00 -28.00 -28.00 -28.00 -28.00 -28.00 -28.00 -28.00 -28.00 -28.00 -28.00 -28.00 -28.00 -28.00 -28.00 -28.00 -28.00 -28.00 -28.00 -28.00 -28.00 -28.00 -28.00 -28.00 -28.00 -28.00 -28.00 -28.00 -28.00 -28.00 -28.00



2 -25.74 -25.82 -25.92 -26.01 -26.09 -26.15 -26.19 -26.18 -26.15 -26.07 -25.98 -25.86 -25.74 -25.62 -25.52 -25.44 -25.39 -25.36 -25.37 -25.39 -25.44 -25.50 -25.56 -25.61 -25.66 -25.69 -25.71 -25.72 -25.71 -25.69 -25.66 -25.64 -25.62 -25.61 -25.63 -25.67



4 -18.73 -18.98 -19.25 -19.51 -19.73 -19.89 -19.98 -19.96 -19.84 -19.62 -19.33 -19.01 -18.70 -18.42 -18.21 -18.06 -18.00 -18.02 -18.10 -18.25 -18.43 -18.61 -18.77 -18.89 -18.98 -19.03 -19.06 -19.06 -19.03 -18.94 -18.82 -18.67 -18.53 -18.45 -18.45 -18.55



6 -7.59 -8.03 -8.45 -8.78 -9.00 -9.12 -9.13 -9.02 -8.76 -8.35 -7.85 -7.36 -6.98 -6.72 -6.58 -6.52 -6.55 -6.67 -6.88 -7.17 -7.48 -7.76 -7.94 -7.99 -7.95 -7.91 -7.92 -7.96 -7.98 -7.91 -7.72 -7.46 -7.19 -7.02 -7.02 -7.22



8 6.03 5.42 4.91 4.64 4.62 4.76 4.95 5.18 5.54 6.09 6.71 7.18 7.36 7.32 7.22 7.13 7.02 6.82 6.51 6.12 5.70 5.36 5.25 5.43 5.77 6.01 5.98 5.78 5.61 5.63 5.85 6.19 6.55 6.80 6.82 6.54



10 18.86 18.24 17.71 17.53 17.73 18.11 18.44 18.66 18.96 19.51 20.10 20.32 20.12 19.76 19.57 19.59 19.61 19.46 19.12 18.63 18.09 17.65 17.54 17.92 18.57 18.98 18.84 18.35 17.98 17.97 18.26 18.66 19.08 19.40 19.50 19.32



12 28.34 27.82 27.29 27.15 27.47 27.96 28.23 28.24 28.36 28.83 29.28 29.21 28.71 28.31 28.32 28.61 28.82 28.74 28.36 27.83 27.29 26.84 26.68 27.08 27.82 28.23 27.90 27.11 26.52 26.52 26.95 27.50 27.99 28.37 28.61 28.62



14 33.89 33.48 32.97 32.80 33.15 33.70 33.85 33.58 33.51 33.86 34.13 33.83 33.30 33.14 33.45 33.85 34.05 33.93 33.47 32.92 32.57 32.43 32.41 32.74 33.29 33.42 32.82 31.79 31.05 31.12 31.77 32.54 33.14 33.56 33.90 34.04



16 35.84 35.65 35.33 35.12 35.35 35.92 36.06 35.66 35.50 35.70 35.74 35.33 35.01 35.20 35.60 35.83 35.92 35.80 35.20 34.52 34.42 34.85 35.23 35.51 35.69 35.35 34.44 33.23 32.48 32.70 33.57 34.54 35.21 35.62 35.94 35.99



18 34.65 34.89 35.08 34.88 34.78 35.29 35.65 35.35 35.26 35.31 35.12 34.69 34.67 35.09 35.18 34.99 35.10 35.28 34.67 33.65 33.60 34.65 35.55 35.81 35.51 34.66 33.59 32.37 31.74 32.13 33.11 34.19 34.88 35.20 35.29 34.94



20 30.58 31.40 32.37 32.28 31.81 32.18 32.93 32.89 32.96 33.02 32.72 32.12 32.33 32.81 32.19 31.39 31.70 32.68 32.59 31.05 30.61 32.12 33.51 33.69 32.76 31.33 30.47 29.64 29.32 29.71 30.52 31.65 32.29 32.46 32.14 31.13



22 23.90 25.21 26.79 26.66 26.17 26.66 27.83 27.90 28.02 28.51 28.34 26.92 27.17 27.81 26.48 25.00 25.34 27.63 29.09 27.07 25.55 27.25 28.96 28.76 26.91 24.68 24.68 24.88 25.20 25.21 25.16 26.23 26.84 26.98 26.48 24.82



24 14.83 16.07 17.08 16.23 16.57 18.08 19.55 19.22 18.84 20.30 20.67 17.23 17.72 19.01 17.68 15.76 15.17 18.45 22.89 20.93 17.29 19.09 21.06 19.90 16.91 13.54 15.26 17.24 18.55 17.32 15.04 15.92 16.84 17.96 18.37 16.33



26 0.50 0.15 -1.03 -2.46 0.15 4.38 6.23 4.75 2.55 4.88 5.79 -1.12 1.91 4.34 4.36 2.96 -0.50 1.97 9.79 8.00 1.26 4.23 7.21 4.65 1.23 -3.35 0.46 4.10 5.85 0.73 -4.34 -2.74 -1.14 3.09 6.61 3.88



28 -33.54 -49.42 -41.91 -33.38 -26.82 -18.43 -15.06 -16.90 -21.68 -22.17 -26.22 -34.16 -21.91 -19.08 -17.17 -15.44 -22.66 -22.14 -17.71 -30.59 -32.57 -23.86 -18.70 -20.89 -20.51 -24.32 -20.79 -20.16 -26.11 -41.65 -36.14 -30.52 -30.60 -23.64 -13.69 -19.74



30 -86.60 -119.25 -100.37 -70.72 -59.88 -50.56 -45.22 -42.95 -46.56 -55.48 -76.73 -76.69 -52.46 -49.56 -48.42 -40.64 -47.53 -45.70 -56.12 -95.49 -76.12 -60.73 -58.67 -55.01 -45.47 -43.39 -44.64 -56.74 -86.39 -97.05 -67.96 -58.25 -63.16 -64.26 -48.03 -57.56



32 -108.12 -137.48 -130.42 -100.76 -84.96 -78.37 -75.35 -67.77 -64.47 -79.38 -110.34 -114.00 -85.17 -76.64 -76.25 -65.80 -70.17 -63.43 -81.94 -122.75 -104.61 -86.91 -90.75 -82.75 -69.97 -56.88 -64.96 -87.52 -119.57 -124.91 -90.28 -78.28 -85.81 -98.10 -79.66 -83.70



34 -113.61 -143.51 -147.28 -123.26 -101.14 -96.05 -96.26 -86.97 -75.23 -92.53 -127.75 -147.44 -114.47 -96.13 -93.38 -81.44 -91.37 -77.65 -94.06 -135.02 -125.93 -105.71 -109.67 -99.37 -91.33 -62.25 -80.25 -106.05 -135.29 -143.36 -108.77 -92.94 -100.55 -119.20 -92.23 -93.81



36 -115.84 -148.65 -164.08 -142.56 -114.12 -108.94 -106.58 -90.54 -81.00 -100.80 -139.10 -179.42 -136.65 -111.06 -105.20 -84.69 -106.73 -89.91 -100.06 -143.87 -150.42 -134.35 -124.64 -110.02 -105.17 -11.47 -92.31 -118.82 -147.88 -163.80 -132.06 -106.99 -112.45 -137.12 -9.79 -97.54



38 -119.80 -158.99 172.06 -160.81 -127.91 -120.97 -76.63 -25.87 -83.88 -108.72 -149.03 154.24 -151.19 -124.95 -116.17 -72.64 28.93 -98.57 -103.87 -155.00 178.81 172.23 -140.68 -118.79 -103.76 51.67 -100.76 -129.84 -162.99 167.31 -166.32 -123.07 -123.61 -162.36 46.61 -99.69



40 -127.17 179.94 140.93 -177.78 -144.94 -133.69 -1.94 -7.83 -85.07 -119.44 -161.95 137.43 -160.40 -141.49 -128.37 -52.44 11.36 -100.56 -108.06 -177.91 151.72 141.55 -159.14 -128.57 -78.63 42.76 -98.41 -141.28 174.46 134.42 162.72 -141.41 -134.10 102.44 34.91 -98.90



42 -133.81 149.94 114.83 172.22 -165.70 -146.01 -5.91 -17.69 -81.37 -134.80 176.67 129.54 -169.98 -162.13 -141.46 -45.35 -8.35 -81.77 -113.81 141.08 137.18 133.68 -179.32 -141.38 -57.32 21.79 -69.56 -154.95 142.65 111.07 148.42 -161.71 -143.32 -2.98 7.42 -85.00



44 5.00 121.14 99.31 175.49 169.93 -153.95 -25.81 -33.32 -65.66 -160.84 133.62 126.10 177.87 175.29 -153.21 -50.21 -29.62 -54.06 -112.25 108.42 136.21 140.90 159.04 -157.16 -55.79 -7.11 -43.03 -178.06 108.25 98.98 149.34 176.11 -150.62 -31.49 -27.47 -63.53



46 6.09 89.96 94.07 -174.79 140.10 -153.14 -58.43 -52.25 -49.15 22.88 46.04 128.69 167.55 150.93 -158.49 -61.66 -53.73 -59.37 -17.98 82.11 149.69 179.36 132.96 -173.87 -65.06 -37.81 -40.15 18.33 74.53 102.94 165.30 147.62 -155.90 -54.05 -52.76 -52.24



48 -2.92 43.13 -164.94 -170.14 102.49 -142.72 -94.02 -72.75 -46.93 1.39 -0.22 157.36 163.88 122.73 -135.95 -77.73 -79.57 -66.56 -2.93 29.39 166.13 -139.72 95.63 171.29 -79.15 -64.27 -45.47 0.52 39.98 155.20 -173.07 91.57 -156.54 -76.97 -70.61 -48.79



50 -14.53 -10.85 -138.18 -171.08 61.75 -127.69 -118.58 -92.23 -53.95 -15.57 -23.79 -170.21 170.55 85.13 -89.48 -97.91 -102.56 -71.13 -10.47 -24.95 172.69 -131.08 50.15 163.04 -94.45 -86.28 -54.25 -11.72 3.23 -174.11 -161.72 26.77 -119.53 -99.83 -87.63 -51.48



52 -29.58 -47.08 -151.34 -174.79 28.38 -115.05 -133.50 -109.54 -65.26 -31.06 -42.31 -169.03 -177.99 39.99 -79.78 -121.72 -120.33 -74.73 -20.73 -49.56 171.83 -136.04 16.63 176.97 -109.61 -105.28 -65.26 -24.00 -34.93 -176.23 -162.06 -3.60 -53.41 -120.17 -106.75 -61.56



54 -48.36 -73.05 -171.85 179.51 4.16 -109.56 -144.36 -125.56 -78.67 -46.18 -61.42 -179.13 -174.70 4.59 -88.90 -145.43 -134.50 -78.40 -33.30 -67.33 167.69 -147.29 -4.47 -150.64 -124.19 -122.42 -77.52 -37.12 -70.11 173.72 -168.49 -20.73 -47.08 -137.64 -127.80 -80.86



56 -70.12 -95.69 164.21 172.14 -12.98 -111.38 -153.62 -140.72 -93.13 -62.41 -85.27 167.50 -179.92 -18.20 -100.13 -166.77 -146.95 -82.13 -50.99 -86.64 161.81 -163.34 -18.32 -166.65 -137.89 -138.37 -89.87 -51.03 -100.41 160.15 -177.00 -30.82 -36.00 -152.63 -148.37 -108.16



58 -92.40 -117.05 140.11 164.68 -22.85 -125.33 -159.47 -154.70 -109.22 -82.48 -120.43 153.82 170.96 -27.05 -118.87 172.77 -158.81 -84.48 -79.15 -114.55 154.97 175.23 -25.12 145.28 -150.15 -153.97 -101.19 -66.21 -127.15 142.54 173.58 -32.84 13.94 -164.89 -166.07 -134.81



60 -113.11 -139.81 118.12 158.34 -21.93 104.00 -130.05 -168.46 -134.49 -112.03 -166.32 140.79 161.04 -10.62 89.99 148.36 -173.75 -67.64 -121.26 -153.21 149.19 148.16 -16.67 112.44 -155.95 -175.25 -110.83 -85.73 -151.60 118.01 162.94 -20.12 41.87 -173.74 177.27 -156.17



62 -133.97 -168.56 96.08 151.23 -4.46 80.58 -27.75 52.64 146.21 -157.60 156.02 118.93 151.35 17.28 75.48 29.29 129.18 49.58 -164.02 172.15 151.11 111.10 31.30 94.60 -4.33 39.16 -106.66 -119.19 -174.36 68.70 149.96 10.47 44.40 -168.70 12.64 179.04



64 -165.39 153.97 64.03 139.52 15.76 72.14 -27.23 4.38 81.55 154.72 127.75 6.81 132.04 23.94 64.83 -22.00 21.52 48.16 162.22 145.61 -78.03 60.26 55.82 80.89 -8.07 9.11 28.22 177.82 163.09 -10.13 132.77 30.15 40.57 -14.04 -8.04 83.84



66 128.49 117.17 -0.03 9.80 20.35 63.17 -33.80 -5.82 55.24 121.89 103.25 -26.42 -24.51 20.68 53.43 -36.51 -2.61 36.31 131.81 121.57 -61.78 11.86 52.39 67.12 -16.81 -3.60 19.83 129.13 139.26 -45.34 108.69 32.45 33.74 -21.31 -17.69 28.58



68 77.70 89.58 -53.93 -49.83 13.89 53.10 -43.06 -16.16 34.38 98.63 79.85 -41.45 -36.77 14.39 41.49 -48.31 -19.61 21.43 101.67 96.16 -66.28 -23.83 41.48 52.69 -27.88 -14.36 6.50 103.43 113.70 -66.08 67.54 26.73 24.95 -32.59 -27.00 11.26



70 55.13 69.06 -79.67 -61.28 3.16 44.83 -52.98 -27.02 14.93 80.16 56.48 -55.30 -45.70 8.13 31.04 -58.45 -34.15 6.46 74.33 67.06 -75.12 -51.25 28.32 39.52 -39.78 -23.12 -7.95 84.67 86.06 -83.20 -16.64 18.08 16.02 -44.96 -35.97 -1.40



72 42.02 52.69 -96.82 -71.53 -7.81 40.67 -61.17 -37.34 -3.15 65.56 33.60 -69.78 -55.71 3.82 23.92 -64.53 -46.71 -6.44 52.67 35.88 -84.18 -74.88 14.96 31.00 -50.75 -28.52 -22.22 69.83 52.16 -99.32 -72.90 8.97 9.17 -54.52 -43.70 -12.09



74 32.57 37.68 -111.01 -83.16 -18.26 38.10 -67.19 -47.21 -19.71 54.68 11.31 -85.71 -68.90 1.15 20.54 -64.67 -57.54 -17.59 36.76 7.08 -91.84 -96.85 1.50 30.18 -60.58 -30.95 -35.89 58.58 -7.23 -114.90 -105.92 0.03 5.56 -58.97 -50.08 -22.05



76 24.37 21.55 -124.63 -97.34 -29.00 33.60 -73.90 -57.90 -35.49 46.16 -11.90 -103.96 -87.05 -1.96 22.11 -62.14 -67.18 -29.49 24.73 -17.99 -101.87 -119.17 -13.06 37.76 -71.56 -32.27 -49.18 49.28 -80.90 -130.65 -134.69 -9.34 6.29 -61.31 -56.03 -33.33



78 16.82 2.00 -139.00 -114.86 -39.67 27.71 -82.62 -69.61 -51.23 37.87 -37.54 -125.32 -110.30 -6.65 33.06 -59.64 -74.64 -43.88 14.92 -42.36 -118.47 -142.32 -28.67 51.64 -85.78 -33.43 -62.76 40.41 -125.38 -148.08 -161.27 -19.09 16.59 -56.88 -61.91 -47.48



80 9.82 -31.70 -153.51 -137.83 -47.79 21.25 -88.63 -80.64 -66.61 28.64 -65.57 -149.28 -138.91 -12.22 49.05 -50.31 -77.13 -61.06 7.88 -71.41 -142.98 -166.12 -44.50 55.82 -102.77 -34.70 -76.96 31.64 -154.05 -167.02 173.50 -27.00 36.41 14.22 -65.97 -64.82



82 3.59 -136.60 -165.25 -171.51 -47.96 12.83 -80.02 -88.79 -81.13 18.84 -96.12 -176.71 -175.31 -17.35 53.71 -34.49 -72.69 -81.71 7.64 -125.69 179.00 167.87 -60.75 43.88 -121.82 -37.94 -91.40 23.30 -174.49 171.60 149.13 -26.53 45.61 29.97 -65.22 -84.95



84 -0.19 174.60 -155.28 141.02 -33.28 2.27 -42.53 -93.07 -95.42 8.64 -134.85 134.41 143.10 -19.27 48.22 -25.14 -64.02 -107.36 22.18 156.84 129.66 138.53 -78.65 23.36 114.66 -44.75 -106.41 15.31 170.55 64.97 126.21 13.13 42.52 21.37 -57.36 -107.41



86 1.66 153.84 -28.55 96.44 -10.47 -7.67 -5.57 -91.12 -111.74 -3.38 170.47 21.82 104.64 -4.50 38.69 -17.14 -56.30 -140.53 48.72 131.19 84.20 105.48 -101.02 -1.42 47.88 -53.42 -123.46 6.51 158.00 -23.82 103.14 61.90 34.53 12.31 -39.55 -133.26



88 15.25 137.16 -36.62 66.06 0.68 -13.64 -1.41 -77.11 -135.63 -17.60 129.31 -22.57 71.79 39.21 27.66 -10.07 -53.06 179.01 66.85 116.87 41.81 70.54 -151.84 -30.18 26.14 -58.87 -143.60 4.73 145.31 -46.18 79.50 63.89 23.93 2.89 -19.46 -164.75



90 41.33 120.20 -52.78 42.01 -3.61 -14.39 -14.56 -68.39 179.91 142.61 102.76 -51.81 42.39 49.72 15.25 -14.13 -57.04 138.69 75.00 101.42 4.45 37.18 70.25 -64.69 2.43 -57.17 -166.62 138.52 133.56 -66.21 56.54 54.07 10.54 -9.49 -15.75 157.34
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Phase RHCP (deg)



Phi (deg)



Theta (deg) 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350



-90 -101.18 176.40 74.02 161.03 -114.10 71.09 134.01 28.11 -60.39 -91.97 -174.46 42.47 162.67 -156.08 85.95 155.38 -30.02 -66.53 -51.49 -174.21 46.19 146.77 162.25 69.77 146.55 -89.99 -82.04 -104.93 -171.93 91.30 162.57 -118.60 92.88 141.71 -81.78 -58.93



-88 -45.37 -158.40 95.24 -172.17 -81.30 91.24 172.32 4.39 -42.43 -54.04 -162.78 74.72 -176.05 -114.40 97.90 178.65 -55.16 -50.96 0.11 -155.76 66.16 179.54 -123.39 78.93 -176.80 -81.52 -60.88 -61.92 -141.56 134.09 -170.37 -70.78 99.55 166.81 -83.98 -43.58



-86 -3.15 -130.76 122.33 -147.13 -49.34 114.87 -140.94 0.45 -27.25 -1.94 -148.77 118.92 -155.17 -66.23 105.79 -159.83 -55.09 -36.01 22.37 -136.77 96.74 -151.15 -73.35 86.79 -131.85 -70.15 -40.74 -12.23 -116.05 178.04 -146.72 -36.75 101.98 -169.33 -75.75 -29.96



-84 23.60 -98.95 158.81 -124.75 -21.12 142.18 -97.13 -1.08 -13.70 42.63 -132.88 166.41 -135.27 -22.35 104.93 -141.81 -47.92 -21.17 40.76 -114.59 -112.71 -125.50 -43.83 91.42 -90.73 -58.75 -22.20 23.22 -89.86 -146.78 -125.59 -13.00 94.71 -148.03 -65.70 -17.42



-82 43.45 -62.51 -164.19 -104.89 2.57 177.14 -63.90 -5.04 -0.41 70.32 -118.78 -160.09 -116.28 8.93 89.40 -123.67 -38.99 -6.30 57.00 -73.98 -86.17 -102.78 -22.02 89.10 -62.70 -46.75 -4.51 47.08 -59.96 -121.69 -105.82 2.73 69.20 -125.76 -54.60 -5.59



-80 60.77 -32.29 -133.03 -87.26 23.11 -39.82 -38.24 -4.95 13.12 91.56 -110.27 -136.98 -98.16 31.49 73.79 -101.40 -29.19 7.91 71.38 71.64 -71.03 -84.25 -3.30 78.33 -42.94 -32.86 13.49 66.72 -25.91 -104.67 -87.72 11.22 55.90 -97.99 -42.49 5.30



-78 77.22 -11.45 -109.00 -71.36 42.52 -3.94 -16.71 1.30 26.28 109.16 -111.42 -119.67 -81.39 49.65 69.42 -76.00 -18.78 20.51 84.75 102.36 -55.98 -69.04 15.12 63.64 -27.42 -17.56 31.79 84.75 22.79 -93.90 -72.05 18.12 60.75 -64.93 -28.78 15.45



-76 93.11 8.07 -89.12 -57.15 61.37 6.70 3.10 10.73 38.97 125.06 -128.62 -108.21 -67.26 64.45 70.37 -47.65 -8.24 31.53 98.09 124.84 -40.46 -55.60 33.57 53.49 -15.62 -2.90 50.63 102.12 95.48 -93.44 -60.21 25.88 70.39 -30.10 -13.39 25.04



-74 109.66 47.91 -78.45 -44.78 78.56 12.91 21.54 21.41 52.64 140.53 -151.24 -110.02 -57.81 76.25 72.63 -15.22 1.98 42.75 113.02 145.51 -26.21 -44.15 50.95 52.07 -6.28 9.84 70.81 120.15 140.74 -119.97 -52.70 32.93 80.01 -1.99 3.34 35.50



-72 129.89 165.88 129.06 -33.08 91.97 18.56 39.56 33.85 68.89 156.01 -154.17 -161.90 -53.35 84.30 75.02 20.48 12.70 56.61 132.19 165.37 -9.69 -34.00 67.51 57.61 4.82 21.39 92.11 140.33 169.67 -149.87 -45.20 39.29 89.66 20.38 24.22 51.46



-70 158.77 -162.59 141.74 -19.97 99.52 22.86 59.54 49.24 89.81 173.22 -144.05 167.89 -55.47 86.41 76.45 57.70 25.49 77.81 160.51 -174.20 170.56 -23.85 81.88 65.58 20.47 32.97 114.17 164.22 -166.16 -155.44 -34.04 46.15 99.00 42.27 54.84 78.16



-68 -157.23 -148.13 154.89 0.46 94.43 22.43 84.35 71.17 118.72 -166.54 -129.50 169.90 -73.93 77.73 75.67 103.28 44.28 129.34 -152.58 -153.31 -179.29 -16.13 73.63 71.33 42.83 48.29 137.16 -166.22 -144.36 -155.55 -19.51 50.51 100.82 69.16 99.90 113.35



-66 -107.71 -137.94 167.01 126.20 50.52 15.45 119.14 116.35 160.46 -140.12 -113.17 177.53 -101.23 48.37 71.31 157.35 97.88 -154.71 -102.42 -133.40 -172.59 -28.05 -5.93 68.89 97.45 107.40 161.08 -126.47 -124.25 -159.65 29.86 41.03 16.38 112.96 147.99 142.48



-64 -70.25 -128.72 178.21 167.41 19.84 7.59 167.54 -174.74 -138.40 -88.27 -95.78 -174.03 -110.92 22.74 62.86 -161.65 -175.36 -125.87 -72.73 -115.12 -168.57 -117.91 -2.09 49.98 -165.55 -166.39 -171.36 -73.74 -105.30 -167.37 -175.14 12.87 -10.60 171.52 -174.26 160.44



-62 -39.91 -116.62 -171.20 179.46 20.68 4.64 -150.12 -141.58 -86.62 -18.56 -77.09 -166.23 -109.12 17.87 51.61 -134.96 -149.35 -111.39 -51.52 -96.74 -166.66 -131.32 16.74 27.78 -134.76 -143.48 -130.20 -28.92 -86.41 -169.88 -157.64 4.00 -4.48 -153.02 -145.22 176.86



-60 -11.82 -87.86 -162.12 -172.78 29.27 4.32 -123.74 -124.35 -54.07 14.64 -55.72 -160.04 -103.00 21.77 39.34 -115.41 -134.05 -99.49 -27.75 -74.50 -166.18 -128.73 36.11 20.19 -116.94 -126.36 -82.74 -1.30 -63.03 -165.27 -141.53 14.51 4.08 -133.25 -123.57 -113.90



-58 12.81 -11.36 -156.43 -166.83 40.42 1.46 -105.99 -111.27 -29.56 33.42 -31.49 -157.32 -95.46 29.36 26.35 -98.88 -119.31 -83.52 4.44 -44.11 -167.39 -127.44 53.29 18.79 -103.42 -109.49 -51.49 16.09 -21.28 -158.07 -128.34 33.97 9.08 -118.95 -107.02 -25.43



-56 33.70 30.68 -157.57 -163.36 53.79 -12.25 -92.28 -98.58 -9.07 47.48 -3.10 -162.43 -86.51 39.79 6.80 -84.33 -102.85 -48.05 38.14 -1.24 -173.10 -143.17 70.82 14.99 -92.72 -91.55 -29.70 28.24 32.88 -155.53 -127.97 59.29 -2.62 -106.92 -94.81 -12.13



-54 53.18 50.74 -169.28 -165.60 70.77 -56.80 -80.41 -84.15 7.39 59.26 35.51 175.58 -70.64 57.24 -27.82 -70.33 -82.44 18.89 60.00 47.77 170.68 178.03 93.85 4.01 -84.09 -71.26 -12.90 38.72 64.41 -174.21 -176.38 92.43 -24.26 -95.38 -84.52 -5.69



-52 74.92 70.65 172.40 -174.21 98.20 -95.06 -68.84 -64.84 19.16 69.61 82.68 144.64 44.53 124.77 -59.65 -54.60 -52.09 43.95 70.15 85.97 145.40 168.94 128.72 -11.96 -75.89 -46.35 -0.88 50.41 86.39 148.70 158.71 140.32 -26.89 -80.99 -71.12 -1.28



-50 109.04 100.06 159.27 -178.84 155.52 -101.69 -55.83 -35.14 26.76 79.47 121.01 132.97 112.22 -151.34 -71.59 -36.55 -16.83 46.53 72.46 115.19 130.85 178.73 172.88 -25.96 -64.48 -16.08 3.88 65.19 108.42 140.92 165.44 -165.23 -23.68 -56.41 -46.30 1.74



-48 170.13 133.57 153.93 -173.58 -147.36 -96.96 -38.97 2.24 29.72 90.85 146.11 134.84 138.79 -127.85 -70.42 -17.52 7.68 38.87 64.71 140.44 131.42 -165.78 -149.51 -37.43 -44.95 9.21 -3.39 90.89 133.17 147.23 178.26 -128.23 -27.26 -23.42 -2.88 2.99



-46 -139.72 158.87 154.77 -161.81 -118.17 -88.06 -18.29 29.34 26.36 -97.64 163.75 143.64 172.29 -111.26 -63.81 -1.52 21.72 21.14 -55.70 162.75 142.51 -150.07 -122.99 -48.10 -16.73 24.05 -16.68 -106.57 161.55 157.44 -168.05 -107.17 -37.73 -9.65 28.35 -1.86



-44 -107.05 178.66 162.12 -147.88 -100.25 -77.49 -0.90 42.72 14.29 -86.63 179.07 157.33 -152.77 -97.07 -56.78 4.92 27.55 -8.04 -89.29 -177.96 160.94 -137.68 -104.29 -54.66 8.08 33.27 -20.78 -85.60 -168.81 169.36 -152.63 -94.82 -45.09 -10.00 39.61 -19.52



-42 -80.76 -161.57 177.56 -133.83 -87.11 -66.74 6.40 45.32 -7.70 -81.42 -164.72 174.89 -128.69 -84.74 -51.12 -3.10 24.61 -33.85 -92.98 -160.01 -176.62 -128.22 -90.32 -54.34 14.44 38.40 -16.41 -71.70 -143.14 -175.64 -131.51 -85.76 -45.73 -12.58 39.68 -29.19



-40 -62.99 -137.36 -155.52 -118.56 -77.13 -57.95 3.72 36.53 -27.86 -77.14 -146.08 -162.88 -111.34 -73.58 -46.21 -27.26 8.34 -40.95 -89.73 -140.11 -152.84 -119.43 -79.46 -49.44 -4.51 35.58 -10.14 -61.13 -123.65 -154.74 -111.01 -77.06 -42.37 -14.92 25.75 -28.68



-38 -54.10 -111.87 -121.01 -102.40 -69.70 -52.16 -6.18 16.67 -34.88 -73.30 -125.07 -134.94 -96.46 -62.87 -40.82 -49.36 -14.94 -34.42 -80.44 -118.54 -129.50 -109.63 -71.03 -42.91 -26.35 12.47 -7.68 -55.08 -107.64 -128.91 -94.78 -67.19 -37.11 -18.59 -4.79 -25.15



-36 -48.50 -91.43 -93.22 -85.93 -62.98 -48.35 -17.28 0.89 -29.21 -67.42 -102.60 -103.40 -80.74 -51.73 -33.81 -55.04 -24.21 -24.40 -69.03 -100.31 -107.75 -97.44 -64.02 -35.74 -30.07 -15.50 -9.35 -49.64 -90.02 -101.51 -79.28 -54.61 -30.18 -23.81 -23.32 -18.65



-34 -40.58 -75.14 -72.47 -67.93 -54.52 -43.71 -20.37 1.00 -12.77 -54.29 -79.91 -73.76 -61.12 -38.90 -24.38 -47.57 -20.38 -15.26 -59.37 -86.55 -87.58 -81.55 -55.90 -26.73 -21.00 -16.46 -5.76 -36.34 -68.82 -74.32 -61.56 -37.86 -20.22 -24.98 -19.74 -7.95



-32 -26.20 -59.69 -53.20 -45.33 -40.00 -32.29 -9.43 12.23 9.46 -26.42 -55.73 -48.09 -36.54 -22.16 -11.32 -28.54 -5.44 -2.60 -48.35 -73.04 -66.02 -59.23 -41.30 -10.86 -0.28 -0.52 7.15 -13.04 -43.34 -46.64 -38.34 -14.31 -2.95 -11.90 -3.16 7.05



-30 -1.24 -38.13 -27.50 -11.21 -9.74 -3.49 15.52 27.63 29.77 12.52 -23.46 -21.81 -8.21 0.83 7.81 2.58 21.12 21.42 -22.39 -49.75 -35.21 -25.11 -11.43 18.15 28.79 23.55 25.28 15.17 -11.11 -16.01 -6.64 16.23 23.75 17.12 19.46 24.83



-28 29.83 1.85 12.56 29.56 32.16 35.82 41.10 42.77 45.16 39.82 16.54 9.27 20.16 27.34 32.22 35.81 47.13 49.00 30.65 3.63 7.60 15.49 27.42 46.20 51.37 45.84 43.50 40.27 24.71 16.85 26.64 42.52 46.86 42.93 40.54 42.32



-26 53.96 44.55 48.38 55.98 58.04 59.21 58.18 55.90 56.94 55.65 46.62 39.51 43.96 49.94 54.23 57.75 62.59 64.60 59.77 47.52 41.64 44.86 52.69 61.35 63.96 61.55 58.76 58.53 52.56 45.30 50.66 58.82 60.44 58.45 56.67 57.39



-24 68.36 65.92 67.00 69.68 70.60 70.66 68.85 66.44 66.30 66.05 63.62 60.36 61.10 65.38 69.11 70.55 71.33 72.10 70.29 64.85 61.21 62.78 66.73 69.74 71.30 71.56 69.96 70.57 69.19 64.38 65.47 68.61 68.80 68.24 68.10 68.81



-22 76.08 75.39 75.97 77.00 77.22 76.99 75.83 74.33 73.61 73.28 73.09 72.31 72.15 74.84 77.91 78.33 77.15 76.72 75.85 73.90 72.99 74.09 75.27 75.37 76.39 77.88 77.36 77.94 78.10 75.32 74.39 74.88 74.63 74.81 75.47 76.09



-20 79.99 79.77 80.29 80.83 80.82 80.75 80.40 79.74 78.82 78.14 78.39 78.60 78.53 80.17 82.58 82.86 81.26 80.19 79.71 79.59 80.18 80.92 80.41 79.36 80.16 81.84 81.78 82.00 82.44 80.97 79.60 79.02 78.78 79.18 79.80 80.14



-18 81.57 81.46 81.87 82.22 82.24 82.47 82.74 82.59 81.71 80.84 80.90 81.18 81.27 82.38 84.23 84.73 83.60 82.48 82.14 82.68 83.68 84.02 82.85 81.73 82.46 83.82 83.81 83.67 83.96 83.25 82.12 81.37 81.23 81.59 81.94 81.90



-16 81.09 80.96 81.19 81.39 81.52 81.99 82.60 82.71 82.01 81.18 80.94 80.94 81.01 81.82 83.24 83.99 83.56 82.80 82.56 83.07 83.83 83.85 82.78 82.04 82.69 83.67 83.61 83.26 83.35 83.05 82.34 81.76 81.62 81.80 81.86 81.53



-14 78.25 78.10 78.16 78.28 78.50 79.01 79.61 79.79 79.33 78.67 78.25 78.02 78.01 78.57 79.63 80.45 80.53 80.23 80.13 80.40 80.71 80.54 79.86 79.57 80.14 80.83 80.79 80.44 80.42 80.38 80.07 79.68 79.44 79.33 79.12 78.67



-12 72.56 72.45 72.48 72.62 72.84 73.14 73.40 73.40 73.07 72.60 72.23 72.01 72.01 72.41 73.18 73.91 74.26 74.29 74.29 74.30 74.21 73.89 73.51 73.50 73.98 74.50 74.56 74.39 74.43 74.59 74.58 74.37 74.03 73.66 73.26 72.85



-10 63.63 63.71 63.88 64.06 64.14 64.06 63.80 63.45 63.07 62.77 62.59 62.55 62.67 63.04 63.66 64.31 64.76 64.93 64.89 64.67 64.28 63.85 63.56 63.58 63.90 64.26 64.44 64.53 64.74 65.03 65.20 65.10 64.77 64.34 63.95 63.70



-8 51.97 52.29 52.59 52.74 52.63 52.22 51.63 51.04 50.60 50.36 50.31 50.40 50.62 51.00 51.53 52.07 52.47 52.62 52.50 52.17 51.73 51.31 51.04 50.98 51.10 51.29 51.50 51.73 52.01 52.29 52.43 52.38 52.15 51.89 51.73 51.75



-6 39.66 39.99 40.23 40.28 40.09 39.69 39.17 38.67 38.30 38.08 38.02 38.09 38.28 38.57 38.93 39.29 39.55 39.64 39.56 39.35 39.08 38.82 38.63 38.53 38.52 38.57 38.68 38.83 39.00 39.13 39.19 39.17 39.10 39.07 39.14 39.35



-4 29.60 29.74 29.82 29.81 29.69 29.48 29.23 28.98 28.77 28.63 28.57 28.59 28.68 28.83 29.01 29.19 29.33 29.42 29.43 29.39 29.31 29.20 29.10 29.02 28.97 28.94 28.94 28.96 29.00 29.03 29.06 29.08 29.11 29.17 29.28 29.43



-2 23.46 23.48 23.48 23.46 23.42 23.37 23.30 23.24 23.18 23.14 23.12 23.13 23.15 23.19 23.24 23.30 23.35 23.40 23.42 23.44 23.43 23.42 23.40 23.37 23.34 23.32 23.30 23.29 23.29 23.29 23.30 23.31 23.34 23.37 23.40 23.44



0 21.45 21.45 21.45 21.45 21.45 21.45 21.45 21.45 21.45 21.45 21.45 21.45 21.45 21.45 21.45 21.45 21.45 21.45 21.45 21.45 21.45 21.45 21.45 21.45 21.45 21.45 21.45 21.45 21.45 21.45 21.45 21.45 21.45 21.45 21.45 21.45



2 23.42 23.44 23.43 23.42 23.40 23.37 23.34 23.32 23.30 23.29 23.29 23.29 23.30 23.31 23.34 23.37 23.40 23.44 23.46 23.48 23.48 23.46 23.42 23.37 23.30 23.24 23.18 23.14 23.12 23.13 23.15 23.19 23.24 23.30 23.35 23.40



4 29.43 29.39 29.31 29.20 29.10 29.02 28.97 28.94 28.94 28.96 29.00 29.03 29.06 29.08 29.11 29.17 29.28 29.43 29.60 29.74 29.82 29.81 29.69 29.48 29.23 28.98 28.77 28.63 28.57 28.59 28.68 28.83 29.01 29.19 29.33 29.42



6 39.56 39.35 39.08 38.82 38.63 38.53 38.52 38.57 38.68 38.83 39.00 39.13 39.19 39.17 39.10 39.07 39.14 39.35 39.66 39.99 40.23 40.28 40.09 39.69 39.17 38.67 38.30 38.08 38.02 38.09 38.28 38.57 38.93 39.29 39.55 39.64



8 52.50 52.17 51.73 51.31 51.04 50.98 51.10 51.29 51.50 51.73 52.01 52.29 52.43 52.38 52.15 51.89 51.73 51.75 51.97 52.29 52.59 52.74 52.63 52.22 51.63 51.04 50.60 50.36 50.31 50.40 50.62 51.00 51.53 52.07 52.47 52.62



10 64.89 64.67 64.28 63.85 63.56 63.58 63.90 64.26 64.44 64.53 64.74 65.03 65.20 65.10 64.77 64.34 63.95 63.70 63.63 63.71 63.88 64.06 64.14 64.06 63.80 63.45 63.07 62.77 62.59 62.55 62.67 63.04 63.66 64.31 64.76 64.93



12 74.29 74.30 74.21 73.89 73.51 73.50 73.98 74.50 74.56 74.39 74.43 74.59 74.58 74.37 74.03 73.66 73.26 72.85 72.56 72.45 72.48 72.62 72.84 73.14 73.40 73.40 73.07 72.60 72.23 72.01 72.01 72.41 73.18 73.91 74.26 74.29



14 80.13 80.40 80.71 80.54 79.86 79.57 80.14 80.83 80.79 80.44 80.42 80.38 80.07 79.68 79.44 79.33 79.12 78.67 78.25 78.10 78.16 78.28 78.50 79.01 79.61 79.79 79.33 78.67 78.25 78.02 78.01 78.57 79.63 80.45 80.53 80.23



16 82.56 83.07 83.83 83.85 82.78 82.04 82.69 83.67 83.61 83.26 83.35 83.05 82.34 81.76 81.62 81.80 81.86 81.53 81.09 80.96 81.19 81.39 81.52 81.99 82.60 82.71 82.01 81.18 80.94 80.94 81.01 81.82 83.24 83.99 83.56 82.80



18 82.14 82.68 83.68 84.02 82.85 81.73 82.46 83.82 83.81 83.67 83.96 83.25 82.12 81.37 81.23 81.59 81.94 81.90 81.57 81.46 81.87 82.22 82.24 82.47 82.74 82.59 81.71 80.84 80.90 81.18 81.27 82.38 84.23 84.73 83.60 82.48



20 79.71 79.59 80.18 80.92 80.41 79.36 80.16 81.84 81.78 82.00 82.44 80.97 79.60 79.02 78.78 79.18 79.80 80.14 79.99 79.77 80.29 80.83 80.82 80.75 80.40 79.74 78.82 78.14 78.39 78.60 78.53 80.17 82.58 82.86 81.26 80.19



22 75.85 73.90 72.99 74.09 75.27 75.37 76.39 77.88 77.36 77.94 78.10 75.32 74.39 74.88 74.63 74.81 75.47 76.09 76.08 75.39 75.97 77.00 77.22 76.99 75.83 74.33 73.61 73.28 73.09 72.31 72.15 74.84 77.91 78.33 77.15 76.72



24 70.29 64.85 61.21 62.78 66.73 69.74 71.30 71.56 69.96 70.57 69.19 64.38 65.47 68.61 68.80 68.24 68.10 68.81 68.36 65.92 67.00 69.68 70.60 70.66 68.85 66.44 66.30 66.05 63.62 60.36 61.10 65.38 69.11 70.55 71.33 72.10



26 59.77 47.52 41.64 44.86 52.69 61.35 63.96 61.55 58.76 58.53 52.56 45.30 50.66 58.82 60.44 58.45 56.67 57.39 53.96 44.55 48.38 55.98 58.04 59.21 58.18 55.90 56.94 55.65 46.62 39.51 43.96 49.94 54.23 57.75 62.59 64.60



28 30.65 3.63 7.60 15.49 27.42 46.20 51.37 45.84 43.50 40.27 24.71 16.85 26.64 42.52 46.86 42.93 40.54 42.32 29.83 1.85 12.56 29.56 32.16 35.82 41.10 42.77 45.16 39.82 16.54 9.27 20.16 27.34 32.22 35.81 47.13 49.00



30 -22.39 -49.75 -35.21 -25.11 -11.43 18.15 28.79 23.55 25.28 15.17 -11.11 -16.01 -6.64 16.23 23.75 17.12 19.46 24.83 -1.24 -38.13 -27.50 -11.21 -9.74 -3.49 15.52 27.63 29.77 12.52 -23.46 -21.81 -8.21 0.83 7.81 2.58 21.12 21.42



32 -48.35 -73.04 -66.02 -59.23 -41.30 -10.86 -0.28 -0.52 7.15 -13.04 -43.34 -46.64 -38.34 -14.31 -2.95 -11.90 -3.16 7.05 -26.20 -59.69 -53.20 -45.33 -40.00 -32.29 -9.43 12.23 9.46 -26.42 -55.73 -48.09 -36.54 -22.16 -11.32 -28.54 -5.44 -2.60



34 -59.37 -86.55 -87.58 -81.55 -55.90 -26.73 -21.00 -16.46 -5.76 -36.34 -68.82 -74.32 -61.56 -37.86 -20.22 -24.98 -19.74 -7.95 -40.58 -75.14 -72.47 -67.93 -54.52 -43.71 -20.37 1.00 -12.77 -54.29 -79.91 -73.76 -61.12 -38.90 -24.38 -47.57 -20.38 -15.26



36 -69.03 -100.31 -107.75 -97.44 -64.02 -35.74 -30.07 -15.50 -9.35 -49.64 -90.02 -101.51 -79.28 -54.61 -30.18 -23.81 -23.32 -18.65 -48.50 -91.43 -93.22 -85.93 -62.98 -48.35 -17.28 0.89 -29.21 -67.42 -102.60 -103.40 -80.74 -51.73 -33.81 -55.04 -24.21 -24.40



38 -80.44 -118.54 -129.50 -109.63 -71.03 -42.91 -26.35 12.47 -7.68 -55.08 -107.64 -128.91 -94.78 -67.19 -37.11 -18.59 -4.79 -25.15 -54.10 -111.87 -121.01 -102.40 -69.70 -52.16 -6.18 16.67 -34.88 -73.30 -125.07 -134.94 -96.46 -62.87 -40.82 -49.36 -14.94 -34.42



40 -89.73 -140.11 -152.84 -119.43 -79.46 -49.44 -4.51 35.58 -10.14 -61.13 -123.65 -154.74 -111.01 -77.06 -42.37 -14.92 25.75 -28.68 -62.99 -137.36 -155.52 -118.56 -77.13 -57.95 3.72 36.53 -27.86 -77.14 -146.08 -162.88 -111.34 -73.58 -46.21 -27.26 8.34 -40.95



42 -92.98 -160.01 -176.62 -128.22 -90.32 -54.34 14.44 38.40 -16.41 -71.70 -143.14 -175.64 -131.51 -85.76 -45.73 -12.58 39.68 -29.19 -80.76 -161.57 177.56 -133.83 -87.11 -66.74 6.40 45.32 -7.70 -81.42 -164.72 174.89 -128.69 -84.74 -51.12 -3.10 24.61 -33.85



44 -89.29 -177.96 160.94 -137.68 -104.29 -54.66 8.08 33.27 -20.78 -85.60 -168.81 169.36 -152.63 -94.82 -45.09 -10.00 39.61 -19.52 -107.05 178.66 162.12 -147.88 -100.25 -77.49 -0.90 42.72 14.29 -86.63 179.07 157.33 -152.77 -97.07 -56.78 4.92 27.55 -8.04



46 -55.70 162.75 142.51 -150.07 -122.99 -48.10 -16.73 24.05 -16.68 -106.57 161.55 157.44 -168.05 -107.17 -37.73 -9.65 28.35 -1.86 -139.72 158.87 154.77 -161.81 -118.17 -88.06 -18.29 29.34 26.36 -97.64 163.75 143.64 172.29 -111.26 -63.81 -1.52 21.72 21.14



48 64.71 140.44 131.42 -165.78 -149.51 -37.43 -44.95 9.21 -3.39 90.89 133.17 147.23 178.26 -128.23 -27.26 -23.42 -2.88 2.99 170.13 133.57 153.93 -173.58 -147.36 -96.96 -38.97 2.24 29.72 90.85 146.11 134.84 138.79 -127.85 -70.42 -17.52 7.68 38.87



50 72.46 115.19 130.85 178.73 172.88 -25.96 -64.48 -16.08 3.88 65.19 108.42 140.92 165.44 -165.23 -23.68 -56.41 -46.30 1.74 109.04 100.06 159.27 -178.84 155.52 -101.69 -55.83 -35.14 26.76 79.47 121.01 132.97 112.22 -151.34 -71.59 -36.55 -16.83 46.53



52 70.15 85.97 145.40 168.94 128.72 -11.96 -75.89 -46.35 -0.88 50.41 86.39 148.70 158.71 140.32 -26.89 -80.99 -71.12 -1.28 74.92 70.65 172.40 -174.21 98.20 -95.06 -68.84 -64.84 19.16 69.61 82.68 144.64 44.53 124.77 -59.65 -54.60 -52.09 43.95



54 60.00 47.77 170.68 178.03 93.85 4.01 -84.09 -71.26 -12.90 38.72 64.41 -174.21 -176.38 92.43 -24.26 -95.38 -84.52 -5.69 53.18 50.74 -169.28 -165.60 70.77 -56.80 -80.41 -84.15 7.39 59.26 35.51 175.58 -70.64 57.24 -27.82 -70.33 -82.44 18.89



56 38.14 -1.24 -173.10 -143.17 70.82 14.99 -92.72 -91.55 -29.70 28.24 32.88 -155.53 -127.97 59.29 -2.62 -106.92 -94.81 -12.13 33.70 30.68 -157.57 -163.36 53.79 -12.25 -92.28 -98.58 -9.07 47.48 -3.10 -162.43 -86.51 39.79 6.80 -84.33 -102.85 -48.05



58 4.44 -44.11 -167.39 -127.44 53.29 18.79 -103.42 -109.49 -51.49 16.09 -21.28 -158.07 -128.34 33.97 9.08 -118.95 -107.02 -25.43 12.81 -11.36 -156.43 -166.83 40.42 1.46 -105.99 -111.27 -29.56 33.42 -31.49 -157.32 -95.46 29.36 26.35 -98.88 -119.31 -83.52



60 -27.75 -74.50 -166.18 -128.73 36.11 20.19 -116.94 -126.36 -82.74 -1.30 -63.03 -165.27 -141.53 14.51 4.08 -133.25 -123.57 -113.90 -11.82 -87.86 -162.12 -172.78 29.27 4.32 -123.74 -124.35 -54.07 14.64 -55.72 -160.04 -103.00 21.77 39.34 -115.41 -134.05 -99.49



62 -51.52 -96.74 -166.66 -131.32 16.74 27.78 -134.76 -143.48 -130.20 -28.92 -86.41 -169.88 -157.64 4.00 -4.48 -153.02 -145.22 176.86 -39.91 -116.62 -171.20 179.46 20.68 4.64 -150.12 -141.58 -86.62 -18.56 -77.09 -166.23 -109.12 17.87 51.61 -134.96 -149.35 -111.39



64 -72.73 -115.12 -168.57 -117.91 -2.09 49.98 -165.55 -166.39 -171.36 -73.74 -105.30 -167.37 -175.14 12.87 -10.60 171.52 -174.26 160.44 -70.25 -128.72 178.21 167.41 19.84 7.59 167.54 -174.74 -138.40 -88.27 -95.78 -174.03 -110.92 22.74 62.86 -161.65 -175.36 -125.87



66 -102.42 -133.40 -172.59 -28.05 -5.93 68.89 97.45 107.40 161.08 -126.47 -124.25 -159.65 29.86 41.03 16.38 112.96 147.99 142.48 -107.71 -137.94 167.01 126.20 50.52 15.45 119.14 116.35 160.46 -140.12 -113.17 177.53 -101.23 48.37 71.31 157.35 97.88 -154.71



68 -152.58 -153.31 -179.29 -16.13 73.63 71.33 42.83 48.29 137.16 -166.22 -144.36 -155.55 -19.51 50.51 100.82 69.16 99.90 113.35 -157.23 -148.13 154.89 0.46 94.43 22.43 84.35 71.17 118.72 -166.54 -129.50 169.90 -73.93 77.73 75.67 103.28 44.28 129.34



70 160.51 -174.20 170.56 -23.85 81.88 65.58 20.47 32.97 114.17 164.22 -166.16 -155.44 -34.04 46.15 99.00 42.27 54.84 78.16 158.77 -162.59 141.74 -19.97 99.52 22.86 59.54 49.24 89.81 173.22 -144.05 167.89 -55.47 86.41 76.45 57.70 25.49 77.81



72 132.19 165.37 -9.69 -34.00 67.51 57.61 4.82 21.39 92.11 140.33 169.67 -149.87 -45.20 39.29 89.66 20.38 24.22 51.46 129.89 165.88 129.06 -33.08 91.97 18.56 39.56 33.85 68.89 156.01 -154.17 -161.90 -53.35 84.30 75.02 20.48 12.70 56.61



74 113.02 145.51 -26.21 -44.15 50.95 52.07 -6.28 9.84 70.81 120.15 140.74 -119.97 -52.70 32.93 80.01 -1.99 3.34 35.50 109.66 47.91 -78.45 -44.78 78.56 12.91 21.54 21.41 52.64 140.53 -151.24 -110.02 -57.81 76.25 72.63 -15.22 1.98 42.75



76 98.09 124.84 -40.46 -55.60 33.57 53.49 -15.62 -2.90 50.63 102.12 95.48 -93.44 -60.21 25.88 70.39 -30.10 -13.39 25.04 93.11 8.07 -89.12 -57.15 61.37 6.70 3.10 10.73 38.97 125.06 -128.62 -108.21 -67.26 64.45 70.37 -47.65 -8.24 31.53



78 84.75 102.36 -55.98 -69.04 15.12 63.64 -27.42 -17.56 31.79 84.75 22.79 -93.90 -72.05 18.12 60.75 -64.93 -28.78 15.45 77.22 -11.45 -109.00 -71.36 42.52 -3.94 -16.71 1.30 26.28 109.16 -111.42 -119.67 -81.39 49.65 69.42 -76.00 -18.78 20.51



80 71.38 71.64 -71.03 -84.25 -3.30 78.33 -42.94 -32.86 13.49 66.72 -25.91 -104.67 -87.72 11.22 55.90 -97.99 -42.49 5.30 60.77 -32.29 -133.03 -87.26 23.11 -39.82 -38.24 -4.95 13.12 91.56 -110.27 -136.98 -98.16 31.49 73.79 -101.40 -29.19 7.91



82 57.00 -73.98 -86.17 -102.78 -22.02 89.10 -62.70 -46.75 -4.51 47.08 -59.96 -121.69 -105.82 2.73 69.20 -125.76 -54.60 -5.59 43.45 -62.51 -164.19 -104.89 2.57 177.14 -63.90 -5.04 -0.41 70.32 -118.78 -160.09 -116.28 8.93 89.40 -123.67 -38.99 -6.30



84 40.76 -114.59 -112.71 -125.50 -43.83 91.42 -90.73 -58.75 -22.20 23.22 -89.86 -146.78 -125.59 -13.00 94.71 -148.03 -65.70 -17.42 23.60 -98.95 158.81 -124.75 -21.12 142.18 -97.13 -1.08 -13.70 42.63 -132.88 166.41 -135.27 -22.35 104.93 -141.81 -47.92 -21.17



86 22.37 -136.77 96.74 -151.15 -73.35 86.79 -131.85 -70.15 -40.74 -12.23 -116.05 178.04 -146.72 -36.75 101.98 -169.33 -75.75 -29.96 -3.15 -130.76 122.33 -147.13 -49.34 114.87 -140.94 0.45 -27.25 -1.94 -148.77 118.92 -155.17 -66.23 105.79 -159.83 -55.09 -36.01



88 0.11 -155.76 66.16 179.54 -123.39 78.93 -176.80 -81.52 -60.88 -61.92 -141.56 134.09 -170.37 -70.78 99.55 166.81 -83.98 -43.58 -45.37 -158.40 95.24 -172.17 -81.30 91.24 172.32 4.39 -42.43 -54.04 -162.78 74.72 -176.05 -114.40 97.90 178.65 -55.16 -50.96



90 -51.49 -174.21 46.19 146.77 162.25 69.77 146.55 -89.99 -82.04 -104.93 -171.93 91.30 162.57 -118.60 92.88 141.71 -81.78 -58.93 -101.18 176.40 74.02 161.03 -114.10 71.09 134.01 28.11 -60.39 -91.97 -174.46 42.47 162.67 -156.08 85.95 155.38 -30.02 -66.53
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SV-Specific Patterns: Plots, Directivity, Phase 19
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SV-Specific Patterns: Plots, Directivity, Phase 20
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SV-Specific Patterns: Plots, Directivity, Phase 21
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SV-Specific Patterns: Plots, Directivity, Phase 22

SVN77: EC L1, Plot
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SV-Specific Patterns: Plots, Directivity, Phase 23

SVN77: EC Directivity & Phase

Each folder contains frequencies L5, L2, and L1

Double click folder icon to open




GPS_III_SVN77_EC_L1_Antenna_Patterns_Directivity.pdf




GPS_III_SVN77_EC_L1_Antenna_Patterns_Directivity.xlsx



Directivity RHCP (dB), Ludwig Pol. #3



Phi (deg)



Theta (deg) 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350



-90 -18.10 -19.50 -21.89 -22.39 -20.74 -17.80 -14.72 -14.25 -17.18 -20.12 -27.09 -29.91 -22.00 -19.99 -13.88 -18.21 -14.32 -18.49 -17.08 -25.05 -22.27 -19.79 -35.92 -15.65 -16.74 -15.53 -20.66 -18.34 -32.53 -25.37 -24.04 -25.44 -13.48 -15.90 -15.52 -26.22



-88 -15.88 -21.42 -19.94 -22.15 -19.81 -15.84 -13.78 -12.14 -18.49 -19.46 -35.48 -23.65 -20.87 -18.13 -13.15 -15.81 -11.80 -17.48 -15.51 -27.51 -22.69 -21.13 -41.84 -13.79 -14.62 -12.99 -18.19 -17.33 -28.13 -25.70 -23.49 -22.88 -12.83 -13.93 -12.70 -29.90



-86 -14.29 -27.18 -18.64 -22.61 -19.11 -13.97 -13.62 -11.28 -20.48 -18.60 -31.03 -22.69 -19.71 -16.84 -12.19 -14.46 -10.35 -16.57 -14.51 -28.87 -23.36 -23.03 -36.69 -12.21 -13.08 -11.39 -15.58 -16.83 -25.81 -26.51 -23.13 -20.93 -12.51 -12.77 -11.03 -23.05



-84 -13.44 -43.80 -18.09 -24.79 -18.42 -12.38 -13.77 -11.14 -19.94 -17.55 -23.13 -23.89 -20.09 -16.36 -11.10 -13.51 -9.75 -15.26 -13.73 -23.13 -23.38 -26.95 -29.16 -11.07 -12.05 -10.53 -13.80 -16.15 -25.54 -30.07 -23.72 -19.24 -11.99 -12.02 -10.18 -17.54



-82 -13.13 -25.20 -18.31 -27.92 -18.07 -11.46 -13.94 -11.48 -18.05 -16.47 -20.18 -24.49 -22.15 -17.45 -10.48 -13.10 -10.15 -14.24 -13.15 -20.02 -22.86 -32.21 -25.85 -10.55 -11.75 -10.54 -12.74 -14.76 -26.18 -38.49 -25.31 -18.37 -11.46 -11.79 -10.18 -13.89



-80 -13.27 -20.07 -18.69 -29.95 -18.79 -11.28 -14.66 -12.63 -16.40 -15.88 -19.14 -22.82 -25.94 -20.56 -10.46 -13.85 -11.99 -13.92 -13.09 -18.77 -21.84 -33.55 -25.15 -10.84 -12.92 -11.67 -12.16 -13.64 -26.10 -29.47 -28.77 -19.22 -11.25 -12.53 -11.49 -11.55



-78 -13.87 -18.01 -18.22 -29.00 -20.70 -11.48 -16.46 -15.35 -14.40 -16.15 -18.80 -21.35 -28.38 -27.20 -10.74 -16.96 -16.32 -13.77 -13.75 -18.49 -20.53 -30.25 -26.84 -12.03 -17.02 -14.24 -12.25 -13.57 -25.49 -22.78 -36.58 -22.58 -11.64 -14.96 -15.03 -10.28



-76 -14.84 -18.23 -16.85 -26.71 -21.62 -11.62 -16.61 -19.97 -12.07 -17.37 -18.79 -20.49 -26.92 -27.76 -11.05 -18.45 -20.15 -13.22 -15.31 -18.30 -19.21 -27.78 -37.55 -14.02 -22.19 -17.61 -13.12 -14.71 -26.24 -18.16 -34.40 -30.33 -12.46 -17.99 -22.73 -9.86



-74 -16.09 -20.33 -15.52 -26.27 -18.84 -11.25 -12.50 -17.17 -9.96 -20.21 -19.22 -19.69 -26.38 -18.52 -11.52 -12.17 -13.46 -12.29 -18.33 -17.85 -18.08 -28.17 -25.82 -14.81 -13.10 -15.81 -14.05 -17.22 -28.65 -15.22 -27.11 -25.38 -13.11 -13.66 -18.15 -10.32



-72 -18.11 -22.72 -14.77 -29.42 -15.22 -10.36 -8.39 -11.29 -8.66 -27.67 -20.38 -18.93 -27.22 -13.39 -11.51 -7.73 -8.88 -11.13 -24.54 -17.45 -17.74 -32.24 -17.59 -11.78 -8.08 -10.80 -13.68 -22.28 -28.64 -13.71 -23.12 -17.97 -12.17 -8.53 -11.64 -11.45



-70 -22.62 -21.93 -14.67 -39.39 -12.59 -9.16 -5.56 -7.72 -8.19 -24.67 -22.11 -18.07 -29.29 -10.38 -9.76 -5.24 -6.05 -9.97 -24.78 -17.42 -18.85 -26.63 -13.81 -8.23 -5.53 -7.29 -11.76 -29.17 -24.36 -13.10 -20.53 -13.98 -9.75 -5.38 -8.14 -11.55



-68 -40.51 -21.10 -15.47 -26.56 -11.07 -7.67 -3.99 -5.87 -8.27 -16.58 -22.43 -17.33 -31.64 -9.01 -7.26 -4.05 -4.36 -9.34 -17.67 -17.89 -22.43 -21.76 -12.20 -5.92 -4.60 -5.36 -9.78 -18.33 -21.45 -13.04 -18.61 -11.70 -7.64 -3.83 -6.07 -9.39



-66 -21.93 -23.13 -17.57 -20.96 -10.65 -6.26 -3.73 -5.30 -8.62 -12.25 -20.48 -17.44 -27.41 -9.00 -5.42 -3.84 -3.64 -9.62 -13.88 -18.61 -30.25 -21.04 -11.79 -5.19 -5.00 -4.75 -8.74 -12.51 -20.48 -13.84 -17.83 -10.54 -6.60 -3.78 -4.88 -7.42



-64 -15.36 -21.32 -20.29 -18.86 -11.51 -5.41 -5.00 -5.44 -9.18 -9.69 -19.22 -19.36 -22.83 -10.26 -4.88 -4.72 -3.72 -10.61 -11.60 -18.83 -23.01 -23.11 -12.06 -6.25 -6.62 -4.91 -9.04 -9.54 -20.41 -16.70 -19.40 -10.48 -6.83 -5.27 -4.21 -7.28



-62 -12.50 -16.28 -19.22 -19.57 -14.35 -5.44 -8.21 -5.09 -9.84 -8.51 -19.86 -25.52 -20.25 -13.18 -5.75 -6.88 -3.96 -10.52 -10.64 -18.02 -16.93 -21.87 -13.50 -9.00 -8.88 -4.74 -10.71 -8.74 -19.73 -23.98 -24.44 -12.01 -8.22 -8.00 -3.46 -9.96



-60 -12.47 -14.31 -16.20 -25.31 -22.48 -6.46 -11.10 -3.45 -9.97 -8.57 -22.52 -33.40 -18.47 -19.84 -7.81 -8.76 -3.03 -8.73 -11.48 -17.60 -13.69 -18.15 -19.45 -10.89 -8.31 -3.61 -11.97 -9.88 -18.27 -18.51 -30.49 -16.64 -10.15 -8.42 -2.30 -17.97



-58 -15.69 -15.76 -14.41 -25.50 -23.22 -7.91 -7.19 -1.52 -9.17 -9.82 -26.43 -20.41 -16.80 -20.15 -9.09 -6.69 -1.07 -7.01 -15.56 -19.00 -12.37 -16.17 -22.56 -9.31 -5.07 -2.06 -9.98 -12.80 -17.49 -13.66 -30.66 -20.77 -10.71 -5.51 -1.04 -11.05



-56 -18.36 -23.18 -13.44 -16.89 -13.44 -7.80 -3.74 -0.29 -7.81 -11.85 -24.78 -16.62 -15.29 -11.23 -7.29 -4.18 0.41 -5.47 -34.19 -23.09 -13.00 -15.92 -10.95 -7.83 -2.88 -0.74 -7.10 -17.88 -18.56 -12.87 -22.31 -12.10 -9.03 -3.60 -0.23 -5.33



-54 -11.76 -27.11 -13.38 -14.37 -9.44 -5.98 -2.37 -0.04 -6.33 -11.70 -20.41 -16.61 -14.97 -6.86 -5.39 -3.30 0.71 -3.63 -13.61 -26.03 -15.20 -17.06 -7.08 -7.32 -2.44 -0.10 -4.70 -19.95 -23.78 -15.20 -17.54 -8.00 -7.06 -3.36 -0.02 -3.13



-52 -7.91 -18.25 -16.22 -15.03 -7.29 -4.53 -2.62 -0.71 -5.00 -8.91 -17.34 -21.98 -17.59 -4.47 -4.68 -3.83 -0.08 -2.09 -8.11 -24.72 -17.04 -19.90 -5.91 -6.81 -3.55 -0.38 -2.85 -11.77 -26.20 -22.90 -17.84 -6.38 -5.52 -4.53 -0.27 -2.66



-50 -6.01 -16.62 -26.79 -16.74 -6.28 -3.88 -4.01 -2.02 -4.01 -6.81 -15.40 -16.83 -31.63 -3.28 -4.66 -5.06 -1.34 -1.70 -6.19 -26.41 -15.92 -25.28 -6.20 -5.32 -5.52 -1.51 -1.89 -7.39 -18.76 -22.77 -20.29 -6.00 -4.39 -6.52 -0.80 -2.86



-48 -5.04 -16.80 -11.28 -13.71 -6.37 -3.55 -5.84 -3.49 -3.59 -6.12 -14.41 -8.17 -15.21 -3.04 -4.59 -6.32 -2.10 -2.68 -6.34 -24.23 -9.72 -16.02 -7.21 -3.54 -6.99 -2.81 -2.08 -5.71 -16.07 -11.29 -12.25 -6.17 -3.71 -8.31 -1.66 -3.15



-46 -5.06 -16.35 -5.01 -8.76 -7.53 -3.09 -6.97 -4.28 -3.81 -6.69 -14.33 -3.48 -8.10 -3.71 -4.24 -7.25 -1.94 -4.47 -6.45 -21.66 -4.18 -9.07 -8.38 -2.54 -6.93 -2.96 -3.03 -5.59 -14.01 -5.63 -7.19 -6.75 -3.41 -8.91 -2.62 -3.91



-44 -5.90 -15.41 -1.74 -4.85 -9.35 -2.55 -6.56 -3.56 -4.67 -7.30 -15.37 -0.68 -4.59 -5.07 -3.95 -7.34 -1.05 -5.52 -4.62 -21.41 -0.69 -5.03 -9.18 -2.50 -5.87 -1.65 -3.91 -5.32 -12.42 -1.91 -4.75 -7.76 -3.26 -8.03 -2.60 -5.75



-42 -5.35 -15.76 0.27 -2.32 -9.89 -2.20 -5.23 -1.82 -6.36 -5.65 -17.94 1.02 -2.83 -5.98 -3.73 -6.48 0.16 -5.05 -2.90 -21.49 1.25 -2.48 -8.38 -2.81 -4.80 -0.13 -4.45 -3.65 -13.58 0.63 -3.44 -8.73 -3.05 -6.64 -1.36 -8.51



-40 -2.94 -17.71 1.87 -0.97 -8.05 -2.08 -4.02 -0.21 -8.56 -2.65 -22.79 2.04 -1.71 -5.34 -3.08 -5.36 1.34 -5.04 -1.67 -23.27 2.26 -0.68 -6.20 -2.60 -3.99 0.87 -4.76 -1.36 -21.03 2.22 -2.10 -8.38 -2.60 -5.55 0.20 -9.01



-38 -0.94 -17.29 3.07 -0.16 -6.06 -1.98 -3.55 0.75 -8.80 -0.10 -19.78 2.46 -0.68 -4.28 -1.87 -4.83 2.13 -6.92 0.17 -22.85 2.67 0.43 -4.50 -1.59 -3.56 1.38 -4.79 0.50 -19.75 2.93 -0.56 -6.72 -1.66 -4.94 1.50 -6.87



-36 0.40 -11.74 3.45 0.36 -4.57 -1.66 -4.21 0.93 -6.76 1.72 -11.90 2.19 -0.14 -3.91 -0.81 -5.88 2.12 -8.39 2.14 -15.88 2.32 0.51 -3.78 -0.36 -4.14 1.48 -4.88 1.63 -12.73 2.77 0.41 -4.97 -0.41 -5.01 2.05 -6.24



-34 1.65 -6.74 2.74 -0.07 -3.10 -0.97 -6.58 0.30 -5.39 2.96 -6.55 0.92 -0.76 -3.54 -0.31 -9.71 1.09 -6.18 3.32 -9.84 0.72 -0.78 -3.20 0.55 -6.68 0.89 -5.33 2.29 -9.70 1.68 0.03 -3.37 0.59 -6.35 1.40 -7.68



-32 2.72 -3.62 0.82 -2.01 -1.47 0.11 -12.40 -1.40 -5.39 3.76 -2.90 -1.62 -2.82 -1.74 0.23 -21.11 -1.14 -5.20 3.87 -4.83 -2.37 -3.57 -1.61 1.20 -13.90 -1.11 -5.76 2.85 -6.52 -0.50 -2.17 -1.45 1.13 -10.05 -0.74 -8.59



-30 3.37 -1.63 -1.81 -4.50 0.06 1.31 -30.33 -4.69 -5.28 4.14 -0.64 -5.01 -5.52 0.37 1.46 -12.94 -5.48 -5.30 4.35 -1.39 -5.83 -5.96 0.56 1.84 -18.70 -5.88 -4.86 3.39 -3.18 -3.42 -5.22 0.53 1.37 -16.96 -4.67 -6.25



-28 3.58 -0.12 -2.85 -4.36 1.09 2.04 -10.77 -8.41 -3.66 3.98 0.26 -5.99 -5.69 1.25 2.40 -7.00 -13.83 -3.81 4.60 0.24 -5.69 -3.49 2.09 2.08 -8.08 -13.13 -3.15 3.60 -0.84 -4.14 -4.78 1.64 1.32 -12.62 -8.65 -3.67



-26 3.10 0.73 -1.23 -2.18 1.33 1.76 -5.80 -5.91 -2.20 2.96 -0.10 -3.16 -3.12 0.61 1.83 -5.95 -12.52 -2.62 3.87 0.23 -2.70 -0.83 2.08 1.16 -5.03 -6.99 -2.59 2.95 0.09 -1.57 -2.10 1.32 0.48 -7.98 -6.39 -2.40



-24 2.01 1.52 1.71 0.86 1.07 0.87 -1.57 -1.06 -0.85 1.06 -0.28 0.90 0.38 -0.10 -0.05 -5.31 -4.21 -1.38 1.99 -0.53 0.49 0.79 0.19 -1.37 -2.22 -1.54 -2.68 1.29 0.72 1.59 0.89 0.36 -0.77 -3.00 -1.51 -1.18



-22 3.20 4.16 5.25 4.53 2.98 2.84 3.61 4.03 3.04 2.16 3.06 5.17 4.57 2.67 1.63 1.20 2.47 2.76 2.15 1.76 4.04 3.69 0.97 0.34 2.92 3.60 1.49 1.92 3.63 5.06 4.49 2.59 1.89 2.92 3.65 2.84



-20 7.43 8.11 8.84 8.40 7.35 7.45 8.29 8.55 7.90 7.19 7.77 8.96 8.56 7.27 6.80 7.08 7.57 7.54 6.75 6.77 7.93 7.85 6.60 6.58 7.86 8.13 7.07 6.66 7.70 8.54 8.22 7.20 7.12 7.94 8.21 7.67



-18 11.35 11.69 12.04 11.79 11.22 11.31 11.85 12.01 11.69 11.34 11.52 11.99 11.77 11.13 10.99 11.23 11.42 11.36 10.97 10.89 11.34 11.39 10.94 11.04 11.60 11.66 11.18 10.85 11.16 11.54 11.44 11.11 11.22 11.65 11.74 11.47



-16 14.15 14.36 14.49 14.30 13.97 14.01 14.31 14.41 14.28 14.11 14.12 14.22 14.07 13.81 13.82 14.01 14.10 14.03 13.81 13.70 13.82 13.87 13.76 13.92 14.19 14.19 13.96 13.75 13.75 13.87 13.90 13.88 14.00 14.19 14.23 14.13



-14 15.87 16.01 16.03 15.88 15.69 15.70 15.81 15.84 15.80 15.73 15.67 15.61 15.49 15.40 15.47 15.62 15.69 15.62 15.48 15.37 15.35 15.37 15.44 15.61 15.76 15.75 15.66 15.54 15.47 15.47 15.52 15.60 15.68 15.75 15.77 15.78



-12 16.58 16.68 16.67 16.58 16.49 16.45 16.43 16.40 16.39 16.34 16.26 16.15 16.06 16.03 16.10 16.23 16.30 16.25 16.15 16.04 15.98 16.00 16.12 16.28 16.37 16.37 16.36 16.33 16.28 16.24 16.26 16.32 16.37 16.40 16.43 16.48



-10 16.43 16.51 16.52 16.48 16.43 16.36 16.27 16.19 16.14 16.08 15.98 15.88 15.81 15.81 15.89 16.00 16.07 16.06 15.99 15.90 15.82 15.83 15.91 16.01 16.06 16.09 16.13 16.16 16.15 16.12 16.11 16.13 16.15 16.19 16.24 16.33



-8 15.64 15.71 15.74 15.73 15.68 15.60 15.49 15.39 15.29 15.19 15.09 14.99 14.95 14.97 15.05 15.16 15.24 15.27 15.24 15.17 15.09 15.05 15.05 15.07 15.09 15.13 15.18 15.23 15.25 15.24 15.22 15.23 15.26 15.33 15.42 15.53



-6 14.65 14.72 14.74 14.73 14.69 14.62 14.54 14.44 14.35 14.25 14.16 14.10 14.08 14.11 14.18 14.27 14.35 14.40 14.41 14.37 14.31 14.24 14.18 14.14 14.13 14.14 14.17 14.20 14.21 14.22 14.22 14.24 14.28 14.36 14.46 14.56



-4 14.19 14.22 14.22 14.22 14.20 14.16 14.13 14.08 14.04 14.00 13.97 13.95 13.96 13.98 14.02 14.07 14.12 14.16 14.17 14.16 14.13 14.10 14.05 14.02 13.99 13.98 13.97 13.97 13.97 13.97 13.98 13.99 14.02 14.06 14.11 14.15



-2 14.42 14.42 14.42 14.42 14.41 14.41 14.40 14.39 14.39 14.39 14.39 14.40 14.41 14.42 14.44 14.45 14.47 14.48 14.49 14.49 14.49 14.48 14.47 14.46 14.45 14.44 14.43 14.42 14.41 14.41 14.41 14.40 14.41 14.41 14.41 14.42



0 14.67 14.67 14.67 14.67 14.67 14.67 14.67 14.67 14.67 14.67 14.67 14.67 14.67 14.67 14.67 14.67 14.67 14.67 14.67 14.67 14.67 14.67 14.67 14.67 14.67 14.67 14.67 14.67 14.67 14.67 14.67 14.67 14.67 14.67 14.67 14.67



2 14.49 14.49 14.49 14.48 14.47 14.46 14.45 14.44 14.43 14.42 14.41 14.41 14.41 14.40 14.41 14.41 14.41 14.42 14.42 14.42 14.42 14.42 14.41 14.41 14.40 14.39 14.39 14.39 14.39 14.40 14.41 14.42 14.44 14.45 14.47 14.48



4 14.17 14.16 14.13 14.10 14.05 14.02 13.99 13.98 13.97 13.97 13.97 13.97 13.98 13.99 14.02 14.06 14.11 14.15 14.19 14.22 14.22 14.22 14.20 14.16 14.13 14.08 14.04 14.00 13.97 13.95 13.96 13.98 14.02 14.07 14.12 14.16



6 14.41 14.37 14.31 14.24 14.18 14.14 14.13 14.14 14.17 14.20 14.21 14.22 14.22 14.24 14.28 14.36 14.46 14.56 14.65 14.72 14.74 14.73 14.69 14.62 14.54 14.44 14.35 14.25 14.16 14.10 14.08 14.11 14.18 14.27 14.35 14.40



8 15.24 15.17 15.09 15.05 15.05 15.07 15.09 15.13 15.18 15.23 15.25 15.24 15.22 15.23 15.26 15.33 15.42 15.53 15.64 15.71 15.74 15.73 15.68 15.60 15.49 15.39 15.29 15.19 15.09 14.99 14.95 14.97 15.05 15.16 15.24 15.27



10 15.99 15.90 15.82 15.83 15.91 16.01 16.06 16.09 16.13 16.16 16.15 16.12 16.11 16.13 16.15 16.19 16.24 16.33 16.43 16.51 16.52 16.48 16.43 16.36 16.27 16.19 16.14 16.08 15.98 15.88 15.81 15.81 15.89 16.00 16.07 16.06



12 16.15 16.04 15.98 16.00 16.12 16.28 16.37 16.37 16.36 16.33 16.28 16.24 16.26 16.32 16.37 16.40 16.43 16.48 16.58 16.68 16.67 16.58 16.49 16.45 16.43 16.40 16.39 16.34 16.26 16.15 16.06 16.03 16.10 16.23 16.30 16.25



14 15.48 15.37 15.35 15.37 15.44 15.61 15.76 15.75 15.66 15.54 15.47 15.47 15.52 15.60 15.68 15.75 15.77 15.78 15.87 16.01 16.03 15.88 15.69 15.70 15.81 15.84 15.80 15.73 15.67 15.61 15.49 15.40 15.47 15.62 15.69 15.62



16 13.81 13.70 13.82 13.87 13.76 13.92 14.19 14.19 13.96 13.75 13.75 13.87 13.90 13.88 14.00 14.19 14.23 14.13 14.15 14.36 14.49 14.30 13.97 14.01 14.31 14.41 14.28 14.11 14.12 14.22 14.07 13.81 13.82 14.01 14.10 14.03



18 10.97 10.89 11.34 11.39 10.94 11.04 11.60 11.66 11.18 10.85 11.16 11.54 11.44 11.11 11.22 11.65 11.74 11.47 11.35 11.69 12.04 11.79 11.22 11.31 11.85 12.01 11.69 11.34 11.52 11.99 11.77 11.13 10.99 11.23 11.42 11.36



20 6.75 6.77 7.93 7.85 6.60 6.58 7.86 8.13 7.07 6.66 7.70 8.54 8.22 7.20 7.12 7.94 8.21 7.67 7.43 8.11 8.84 8.40 7.35 7.45 8.29 8.55 7.90 7.19 7.77 8.96 8.56 7.27 6.80 7.08 7.57 7.54



22 2.15 1.76 4.04 3.69 0.97 0.34 2.92 3.60 1.49 1.92 3.63 5.06 4.49 2.59 1.89 2.92 3.65 2.84 3.20 4.16 5.25 4.53 2.98 2.84 3.61 4.03 3.04 2.16 3.06 5.17 4.57 2.67 1.63 1.20 2.47 2.76



24 1.99 -0.53 0.49 0.79 0.19 -1.37 -2.22 -1.54 -2.68 1.29 0.72 1.59 0.89 0.36 -0.77 -3.00 -1.51 -1.18 2.01 1.52 1.71 0.86 1.07 0.87 -1.57 -1.06 -0.85 1.06 -0.28 0.90 0.38 -0.10 -0.05 -5.31 -4.21 -1.38



26 3.87 0.23 -2.70 -0.83 2.08 1.16 -5.03 -6.99 -2.59 2.95 0.09 -1.57 -2.10 1.32 0.48 -7.98 -6.39 -2.40 3.10 0.73 -1.23 -2.18 1.33 1.76 -5.80 -5.91 -2.20 2.96 -0.10 -3.16 -3.12 0.61 1.83 -5.95 -12.52 -2.62



28 4.60 0.24 -5.69 -3.49 2.09 2.08 -8.08 -13.13 -3.15 3.60 -0.84 -4.14 -4.78 1.64 1.32 -12.62 -8.65 -3.67 3.58 -0.12 -2.85 -4.36 1.09 2.04 -10.77 -8.41 -3.66 3.98 0.26 -5.99 -5.69 1.25 2.40 -7.00 -13.83 -3.81



30 4.35 -1.39 -5.83 -5.96 0.56 1.84 -18.70 -5.88 -4.86 3.39 -3.18 -3.42 -5.22 0.53 1.37 -16.96 -4.67 -6.25 3.37 -1.63 -1.81 -4.50 0.06 1.31 -30.33 -4.69 -5.28 4.14 -0.64 -5.01 -5.52 0.37 1.46 -12.94 -5.48 -5.30



32 3.87 -4.83 -2.37 -3.57 -1.61 1.20 -13.90 -1.11 -5.76 2.85 -6.52 -0.50 -2.17 -1.45 1.13 -10.05 -0.74 -8.59 2.72 -3.62 0.82 -2.01 -1.47 0.11 -12.40 -1.40 -5.39 3.76 -2.90 -1.62 -2.82 -1.74 0.23 -21.11 -1.14 -5.20



34 3.32 -9.84 0.72 -0.78 -3.20 0.55 -6.68 0.89 -5.33 2.29 -9.70 1.68 0.03 -3.37 0.59 -6.35 1.40 -7.68 1.65 -6.74 2.74 -0.07 -3.10 -0.97 -6.58 0.30 -5.39 2.96 -6.55 0.92 -0.76 -3.54 -0.31 -9.71 1.09 -6.18



36 2.14 -15.88 2.32 0.51 -3.78 -0.36 -4.14 1.48 -4.88 1.63 -12.73 2.77 0.41 -4.97 -0.41 -5.01 2.05 -6.24 0.40 -11.74 3.45 0.36 -4.57 -1.66 -4.21 0.93 -6.76 1.72 -11.90 2.19 -0.14 -3.91 -0.81 -5.88 2.12 -8.39



38 0.17 -22.85 2.67 0.43 -4.50 -1.59 -3.56 1.38 -4.79 0.50 -19.75 2.93 -0.56 -6.72 -1.66 -4.94 1.50 -6.87 -0.94 -17.29 3.07 -0.16 -6.06 -1.98 -3.55 0.75 -8.80 -0.10 -19.78 2.46 -0.68 -4.28 -1.87 -4.83 2.13 -6.92



40 -1.67 -23.27 2.26 -0.68 -6.20 -2.60 -3.99 0.87 -4.76 -1.36 -21.03 2.22 -2.10 -8.38 -2.60 -5.55 0.20 -9.01 -2.94 -17.71 1.87 -0.97 -8.05 -2.08 -4.02 -0.21 -8.56 -2.65 -22.79 2.04 -1.71 -5.34 -3.08 -5.36 1.34 -5.04



42 -2.90 -21.49 1.25 -2.48 -8.38 -2.81 -4.80 -0.13 -4.45 -3.65 -13.58 0.63 -3.44 -8.73 -3.05 -6.64 -1.36 -8.51 -5.35 -15.76 0.27 -2.32 -9.89 -2.20 -5.23 -1.82 -6.36 -5.65 -17.94 1.02 -2.83 -5.98 -3.73 -6.48 0.16 -5.05



44 -4.62 -21.41 -0.69 -5.03 -9.18 -2.50 -5.87 -1.65 -3.91 -5.32 -12.42 -1.91 -4.75 -7.76 -3.26 -8.03 -2.60 -5.75 -5.90 -15.41 -1.74 -4.85 -9.35 -2.55 -6.56 -3.56 -4.67 -7.30 -15.37 -0.68 -4.59 -5.07 -3.95 -7.34 -1.05 -5.52



46 -6.45 -21.66 -4.18 -9.07 -8.38 -2.54 -6.93 -2.96 -3.03 -5.59 -14.01 -5.63 -7.19 -6.75 -3.41 -8.91 -2.62 -3.91 -5.06 -16.35 -5.01 -8.76 -7.53 -3.09 -6.97 -4.28 -3.81 -6.69 -14.33 -3.48 -8.10 -3.71 -4.24 -7.25 -1.94 -4.47



48 -6.34 -24.23 -9.72 -16.02 -7.21 -3.54 -6.99 -2.81 -2.08 -5.71 -16.07 -11.29 -12.25 -6.17 -3.71 -8.31 -1.66 -3.15 -5.04 -16.80 -11.28 -13.71 -6.37 -3.55 -5.84 -3.49 -3.59 -6.12 -14.41 -8.17 -15.21 -3.04 -4.59 -6.32 -2.10 -2.68



50 -6.19 -26.41 -15.92 -25.28 -6.20 -5.32 -5.52 -1.51 -1.89 -7.39 -18.76 -22.77 -20.29 -6.00 -4.39 -6.52 -0.80 -2.86 -6.01 -16.62 -26.79 -16.74 -6.28 -3.88 -4.01 -2.02 -4.01 -6.81 -15.40 -16.83 -31.63 -3.28 -4.66 -5.06 -1.34 -1.70



52 -8.11 -24.72 -17.04 -19.90 -5.91 -6.81 -3.55 -0.38 -2.85 -11.77 -26.20 -22.90 -17.84 -6.38 -5.52 -4.53 -0.27 -2.66 -7.91 -18.25 -16.22 -15.03 -7.29 -4.53 -2.62 -0.71 -5.00 -8.91 -17.34 -21.98 -17.59 -4.47 -4.68 -3.83 -0.08 -2.09



54 -13.61 -26.03 -15.20 -17.06 -7.08 -7.32 -2.44 -0.10 -4.70 -19.95 -23.78 -15.20 -17.54 -8.00 -7.06 -3.36 -0.02 -3.13 -11.76 -27.11 -13.38 -14.37 -9.44 -5.98 -2.37 -0.04 -6.33 -11.70 -20.41 -16.61 -14.97 -6.86 -5.39 -3.30 0.71 -3.63



56 -34.19 -23.09 -13.00 -15.92 -10.95 -7.83 -2.88 -0.74 -7.10 -17.88 -18.56 -12.87 -22.31 -12.10 -9.03 -3.60 -0.23 -5.33 -18.36 -23.18 -13.44 -16.89 -13.44 -7.80 -3.74 -0.29 -7.81 -11.85 -24.78 -16.62 -15.29 -11.23 -7.29 -4.18 0.41 -5.47



58 -15.56 -19.00 -12.37 -16.17 -22.56 -9.31 -5.07 -2.06 -9.98 -12.80 -17.49 -13.66 -30.66 -20.77 -10.71 -5.51 -1.04 -11.05 -15.69 -15.76 -14.41 -25.50 -23.22 -7.91 -7.19 -1.52 -9.17 -9.82 -26.43 -20.41 -16.80 -20.15 -9.09 -6.69 -1.07 -7.01



60 -11.48 -17.60 -13.69 -18.15 -19.45 -10.89 -8.31 -3.61 -11.97 -9.88 -18.27 -18.51 -30.49 -16.64 -10.15 -8.42 -2.30 -17.97 -12.47 -14.31 -16.20 -25.31 -22.48 -6.46 -11.10 -3.45 -9.97 -8.57 -22.52 -33.40 -18.47 -19.84 -7.81 -8.76 -3.03 -8.73



62 -10.64 -18.02 -16.93 -21.87 -13.50 -9.00 -8.88 -4.74 -10.71 -8.74 -19.73 -23.98 -24.44 -12.01 -8.22 -8.00 -3.46 -9.96 -12.50 -16.28 -19.22 -19.57 -14.35 -5.44 -8.21 -5.09 -9.84 -8.51 -19.86 -25.52 -20.25 -13.18 -5.75 -6.88 -3.96 -10.52



64 -11.60 -18.83 -23.01 -23.11 -12.06 -6.25 -6.62 -4.91 -9.04 -9.54 -20.41 -16.70 -19.40 -10.48 -6.83 -5.27 -4.21 -7.28 -15.36 -21.32 -20.29 -18.86 -11.51 -5.41 -5.00 -5.44 -9.18 -9.69 -19.22 -19.36 -22.83 -10.26 -4.88 -4.72 -3.72 -10.61



66 -13.88 -18.61 -30.25 -21.04 -11.79 -5.19 -5.00 -4.75 -8.74 -12.51 -20.48 -13.84 -17.83 -10.54 -6.60 -3.78 -4.88 -7.42 -21.93 -23.13 -17.57 -20.96 -10.65 -6.26 -3.73 -5.30 -8.62 -12.25 -20.48 -17.44 -27.41 -9.00 -5.42 -3.84 -3.64 -9.62



68 -17.67 -17.89 -22.43 -21.76 -12.20 -5.92 -4.60 -5.36 -9.78 -18.33 -21.45 -13.04 -18.61 -11.70 -7.64 -3.83 -6.07 -9.39 -40.51 -21.10 -15.47 -26.56 -11.07 -7.67 -3.99 -5.87 -8.27 -16.58 -22.43 -17.33 -31.64 -9.01 -7.26 -4.05 -4.36 -9.34



70 -24.78 -17.42 -18.85 -26.63 -13.81 -8.23 -5.53 -7.29 -11.76 -29.17 -24.36 -13.10 -20.53 -13.98 -9.75 -5.38 -8.14 -11.55 -22.62 -21.93 -14.67 -39.39 -12.59 -9.16 -5.56 -7.72 -8.19 -24.67 -22.11 -18.07 -29.29 -10.38 -9.76 -5.24 -6.05 -9.97



72 -24.54 -17.45 -17.74 -32.24 -17.59 -11.78 -8.08 -10.80 -13.68 -22.28 -28.64 -13.71 -23.12 -17.97 -12.17 -8.53 -11.64 -11.45 -18.11 -22.72 -14.77 -29.42 -15.22 -10.36 -8.39 -11.29 -8.66 -27.67 -20.38 -18.93 -27.22 -13.39 -11.51 -7.73 -8.88 -11.13



74 -18.33 -17.85 -18.08 -28.17 -25.82 -14.81 -13.10 -15.81 -14.05 -17.22 -28.65 -15.22 -27.11 -25.38 -13.11 -13.66 -18.15 -10.32 -16.09 -20.33 -15.52 -26.27 -18.84 -11.25 -12.50 -17.17 -9.96 -20.21 -19.22 -19.69 -26.38 -18.52 -11.52 -12.17 -13.46 -12.29



76 -15.31 -18.30 -19.21 -27.78 -37.55 -14.02 -22.19 -17.61 -13.12 -14.71 -26.24 -18.16 -34.40 -30.33 -12.46 -17.99 -22.73 -9.86 -14.84 -18.23 -16.85 -26.71 -21.62 -11.62 -16.61 -19.97 -12.07 -17.37 -18.79 -20.49 -26.92 -27.76 -11.05 -18.45 -20.15 -13.22



78 -13.75 -18.49 -20.53 -30.25 -26.84 -12.03 -17.02 -14.24 -12.25 -13.57 -25.49 -22.78 -36.58 -22.58 -11.64 -14.96 -15.03 -10.28 -13.87 -18.01 -18.22 -29.00 -20.70 -11.48 -16.46 -15.35 -14.40 -16.15 -18.80 -21.35 -28.38 -27.20 -10.74 -16.96 -16.32 -13.77



80 -13.09 -18.77 -21.84 -33.55 -25.15 -10.84 -12.92 -11.67 -12.16 -13.64 -26.10 -29.47 -28.77 -19.22 -11.25 -12.53 -11.49 -11.55 -13.27 -20.07 -18.69 -29.95 -18.79 -11.28 -14.66 -12.63 -16.40 -15.88 -19.14 -22.82 -25.94 -20.56 -10.46 -13.85 -11.99 -13.92



82 -13.15 -20.02 -22.86 -32.21 -25.85 -10.55 -11.75 -10.54 -12.74 -14.76 -26.18 -38.49 -25.31 -18.37 -11.46 -11.79 -10.18 -13.89 -13.13 -25.20 -18.31 -27.92 -18.07 -11.46 -13.94 -11.48 -18.05 -16.47 -20.18 -24.49 -22.15 -17.45 -10.48 -13.10 -10.15 -14.24



84 -13.73 -23.13 -23.38 -26.95 -29.16 -11.07 -12.05 -10.53 -13.80 -16.15 -25.54 -30.07 -23.72 -19.24 -11.99 -12.02 -10.18 -17.54 -13.44 -43.80 -18.09 -24.79 -18.42 -12.38 -13.77 -11.14 -19.94 -17.55 -23.13 -23.89 -20.09 -16.36 -11.10 -13.51 -9.75 -15.26



86 -14.51 -28.87 -23.36 -23.03 -36.69 -12.21 -13.08 -11.39 -15.58 -16.83 -25.81 -26.51 -23.13 -20.93 -12.51 -12.77 -11.03 -23.05 -14.29 -27.18 -18.64 -22.61 -19.11 -13.97 -13.62 -11.28 -20.48 -18.60 -31.03 -22.69 -19.71 -16.84 -12.19 -14.46 -10.35 -16.57



88 -15.51 -27.51 -22.69 -21.13 -41.84 -13.79 -14.62 -12.99 -18.19 -17.33 -28.13 -25.70 -23.49 -22.88 -12.83 -13.93 -12.70 -29.90 -15.88 -21.42 -19.94 -22.15 -19.81 -15.84 -13.78 -12.14 -18.49 -19.46 -35.48 -23.65 -20.87 -18.13 -13.15 -15.81 -11.80 -17.48



90 -17.08 -25.05 -22.27 -19.79 -35.92 -15.65 -16.74 -15.53 -20.66 -18.34 -32.53 -25.37 -24.04 -25.44 -13.48 -15.90 -15.52 -26.22 -18.10 -19.50 -21.89 -22.39 -20.74 -17.80 -14.72 -14.25 -17.18 -20.12 -27.09 -29.91 -22.00 -19.99 -13.88 -18.21 -14.32 -18.49
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Directivity RHCP (dB), Ludwig Pol. #3



Phi (deg)



Theta (deg) 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350



-90 -19.35 -18.77 -20.71 -16.86 -27.28 -19.56 -15.05 -15.64 -10.19 -25.14 -17.12 -15.41 -10.34 -14.89 -14.72 -14.84 -22.51 -16.25 -20.70 -13.51 -13.16 -12.50 -17.17 -21.39 -16.26 -19.68 -24.94 -24.68 -25.71 -16.08 -9.92 -19.08 -12.93 -16.02 -15.77 -16.27



-88 -21.98 -21.50 -21.63 -15.74 -43.07 -18.35 -17.72 -13.34 -9.39 -38.60 -16.48 -17.87 -10.72 -17.15 -14.51 -15.94 -22.38 -15.59 -19.73 -14.30 -16.48 -14.22 -18.09 -19.14 -19.64 -19.30 -20.86 -28.65 -31.28 -19.60 -10.79 -20.58 -12.06 -17.70 -15.45 -16.63



-86 -22.37 -26.34 -23.11 -14.65 -23.18 -17.55 -22.56 -11.09 -8.74 -24.05 -15.74 -22.63 -11.36 -20.44 -14.59 -16.85 -20.67 -14.26 -15.88 -16.47 -23.63 -16.50 -18.66 -16.47 -24.62 -17.36 -16.88 -19.18 -40.71 -26.44 -11.91 -18.84 -11.37 -18.69 -14.97 -15.02



-84 -19.05 -32.57 -24.06 -13.51 -17.24 -17.37 -32.75 -9.63 -8.03 -19.02 -14.88 -46.66 -12.19 -22.68 -15.18 -18.07 -17.19 -12.29 -12.59 -20.43 -30.88 -17.93 -18.27 -14.57 -26.87 -14.35 -13.58 -14.90 -33.91 -27.85 -12.74 -16.06 -11.32 -18.91 -14.23 -12.29



-82 -14.86 -27.96 -23.12 -12.40 -13.34 -18.03 -27.73 -8.82 -7.32 -15.89 -14.29 -20.77 -13.29 -17.36 -16.51 -20.49 -13.38 -10.28 -9.91 -27.30 -17.93 -16.42 -15.42 -13.34 -21.95 -11.16 -10.75 -12.41 -25.66 -19.14 -12.60 -13.62 -12.11 -19.08 -12.60 -9.73



-80 -11.56 -22.27 -20.29 -11.35 -10.46 -19.44 -18.97 -8.32 -6.71 -13.61 -14.59 -13.96 -14.63 -12.09 -17.31 -23.85 -9.99 -8.55 -7.77 -22.61 -12.80 -13.83 -11.83 -12.62 -17.27 -8.42 -8.46 -10.73 -19.53 -14.50 -11.41 -11.48 -13.27 -18.41 -10.11 -7.86



-78 -9.15 -18.69 -17.38 -10.41 -8.48 -20.85 -14.23 -7.96 -6.25 -12.08 -16.42 -10.37 -15.79 -8.66 -15.12 -21.31 -7.25 -7.16 -6.25 -15.97 -9.96 -11.82 -9.12 -12.27 -13.95 -6.35 -6.69 -9.43 -14.97 -11.94 -10.05 -9.74 -13.29 -16.15 -7.69 -6.68



-76 -7.47 -16.62 -15.21 -9.69 -7.28 -20.78 -11.20 -7.56 -5.99 -10.98 -20.75 -8.41 -16.62 -6.42 -11.97 -16.94 -5.22 -6.11 -5.39 -12.20 -8.55 -10.68 -7.42 -11.95 -11.63 -4.98 -5.33 -8.21 -11.67 -10.75 -9.15 -8.48 -11.45 -13.60 -5.86 -6.07



-74 -6.46 -15.67 -14.01 -9.33 -6.63 -18.85 -9.11 -6.97 -6.02 -10.03 -31.14 -7.45 -17.56 -4.95 -9.56 -14.05 -3.83 -5.50 -5.20 -10.02 -8.26 -10.45 -6.47 -11.40 -9.81 -4.25 -4.38 -6.95 -9.37 -10.61 -9.01 -7.49 -9.03 -11.34 -4.80 -5.93



-72 -6.15 -15.18 -13.57 -9.43 -6.40 -16.56 -7.62 -6.41 -6.48 -9.46 -24.77 -7.18 -19.04 -4.14 -8.04 -12.20 -3.09 -5.56 -5.79 -8.93 -9.01 -11.31 -6.14 -10.73 -8.27 -4.16 -3.98 -5.88 -7.80 -11.37 -9.82 -6.66 -7.08 -9.28 -4.57 -6.28



-70 -6.40 -14.48 -13.90 -10.15 -6.68 -14.84 -6.76 -6.32 -7.53 -9.59 -17.64 -7.62 -20.86 -4.08 -7.39 -11.30 -3.12 -6.59 -7.49 -8.73 -11.02 -13.97 -6.51 -10.22 -7.23 -4.73 -4.32 -5.32 -6.82 -12.97 -11.59 -6.12 -6.10 -7.76 -5.24 -7.12



-68 -6.80 -13.24 -15.50 -11.66 -7.68 -13.90 -6.74 -6.97 -9.42 -10.67 -13.56 -8.96 -20.85 -4.88 -7.62 -11.75 -4.09 -8.89 -10.80 -9.35 -14.77 -20.72 -7.69 -10.12 -7.03 -6.10 -5.55 -5.44 -6.46 -15.55 -14.31 -6.12 -6.30 -7.23 -6.89 -8.27



-66 -7.03 -12.18 -19.53 -13.85 -9.67 -13.89 -7.84 -8.70 -12.70 -13.05 -10.93 -11.64 -17.72 -6.61 -8.72 -14.27 -6.34 -13.25 -14.83 -10.59 -17.64 -30.49 -9.72 -10.74 -7.97 -8.66 -7.94 -6.38 -6.84 -19.89 -18.74 -6.89 -7.81 -8.07 -9.81 -9.70



-64 -7.21 -12.05 -29.26 -15.78 -13.23 -15.07 -10.65 -12.48 -19.86 -15.43 -9.25 -16.51 -14.03 -9.51 -10.80 -21.85 -11.07 -21.77 -12.35 -11.66 -13.92 -16.74 -12.77 -12.57 -10.72 -13.95 -12.37 -8.06 -8.01 -29.52 -30.95 -8.75 -10.84 -11.13 -15.26 -12.03



-62 -7.68 -12.94 -20.30 -14.77 -18.98 -17.74 -17.37 -21.38 -26.78 -12.29 -8.36 -20.02 -11.15 -13.18 -14.12 -22.59 -27.62 -17.52 -8.33 -11.22 -10.89 -12.17 -15.73 -16.36 -17.67 -37.01 -20.42 -9.26 -9.74 -23.80 -19.71 -11.90 -16.07 -19.84 -26.01 -17.35



-60 -7.78 -13.60 -14.23 -12.20 -17.10 -21.71 -24.43 -16.19 -14.14 -7.83 -8.26 -14.65 -9.24 -13.24 -19.48 -12.89 -14.14 -12.47 -6.00 -9.87 -9.58 -9.79 -14.35 -24.50 -21.52 -13.28 -13.94 -7.92 -11.07 -16.53 -12.84 -14.52 -27.32 -16.90 -15.28 -25.09



-58 -6.09 -11.72 -10.86 -10.19 -11.69 -23.31 -12.63 -9.67 -9.52 -4.78 -8.78 -10.97 -8.21 -10.62 -26.64 -8.86 -8.34 -10.59 -4.79 -9.11 -9.28 -8.59 -11.40 -25.51 -11.61 -7.70 -8.36 -5.48 -10.59 -12.65 -9.70 -13.17 -28.76 -9.77 -9.95 -11.66



-56 -3.86 -9.49 -8.85 -8.99 -8.92 -22.63 -8.44 -6.61 -7.13 -3.06 -9.70 -9.23 -8.04 -9.21 -23.68 -6.91 -5.93 -9.58 -4.03 -9.40 -9.53 -8.17 -9.67 -18.00 -7.68 -5.12 -5.47 -3.64 -9.00 -10.66 -8.63 -11.52 -22.54 -7.03 -7.16 -6.55



-54 -2.58 -8.78 -8.00 -8.65 -8.00 -24.18 -6.64 -5.24 -6.02 -2.46 -10.74 -9.09 -8.62 -9.33 -21.20 -6.31 -4.79 -8.35 -3.53 -10.79 -10.09 -8.32 -9.17 -14.85 -5.99 -4.15 -4.11 -2.73 -7.75 -10.41 -9.05 -11.52 -21.24 -6.38 -5.77 -4.26



-52 -2.78 -10.04 -8.17 -9.30 -8.49 -25.82 -6.23 -4.96 -5.82 -2.96 -11.60 -10.60 -9.89 -10.98 -22.52 -6.69 -4.28 -7.37 -3.55 -13.40 -11.51 -8.96 -9.53 -13.73 -5.85 -4.26 -4.02 -2.85 -7.47 -11.86 -10.27 -12.81 -21.56 -6.84 -5.34 -3.84



-50 -4.72 -13.90 -9.31 -11.20 -9.46 -19.69 -6.71 -5.50 -6.39 -4.78 -12.28 -14.21 -11.83 -14.25 -25.27 -7.68 -4.24 -7.31 -4.45 -16.71 -15.48 -10.14 -10.05 -14.16 -6.98 -5.03 -5.13 -4.25 -8.53 -15.02 -11.18 -13.40 -23.78 -7.54 -5.60 -5.14



-48 -8.86 -18.18 -11.16 -14.45 -9.05 -14.86 -7.83 -6.77 -7.83 -8.67 -12.87 -18.96 -13.98 -17.27 -16.80 -9.11 -4.98 -8.58 -6.74 -17.23 -33.30 -12.06 -9.50 -14.93 -8.90 -6.10 -7.42 -7.58 -11.42 -18.34 -11.49 -12.20 -24.51 -8.02 -6.07 -8.20



-46 -16.86 -14.84 -12.10 -15.20 -7.34 -11.60 -9.48 -8.50 -10.27 -18.29 -13.15 -15.10 -14.67 -13.91 -10.42 -11.29 -6.96 -11.48 -11.52 -15.48 -16.79 -14.34 -7.86 -13.32 -10.36 -7.19 -10.41 -15.62 -16.76 -17.18 -12.08 -10.69 -17.23 -8.64 -6.31 -13.04



-44 -17.98 -12.79 -10.86 -11.92 -5.89 -9.00 -11.69 -9.96 -13.65 -18.08 -12.55 -11.36 -13.74 -9.98 -6.55 -15.12 -9.75 -15.51 -26.34 -14.67 -11.17 -15.02 -6.23 -10.25 -10.69 -8.38 -11.90 -20.35 -18.54 -14.89 -13.16 -9.34 -11.32 -9.96 -6.64 -18.17



-42 -10.52 -12.77 -9.49 -10.11 -5.10 -6.69 -14.92 -10.86 -16.28 -9.70 -10.81 -9.81 -13.01 -7.55 -4.33 -22.38 -10.98 -16.41 -15.36 -14.28 -9.39 -13.53 -5.03 -7.56 -12.05 -10.37 -10.81 -9.88 -13.24 -13.19 -13.66 -7.75 -7.25 -12.00 -7.87 -17.82



-40 -6.81 -11.38 -9.07 -10.48 -4.53 -4.72 -18.94 -12.26 -14.32 -6.31 -8.52 -9.22 -12.98 -5.92 -3.15 -35.04 -11.12 -12.92 -8.34 -11.77 -8.53 -11.27 -4.07 -5.35 -17.77 -14.64 -9.16 -6.08 -9.55 -11.49 -12.33 -5.73 -4.39 -14.27 -11.09 -13.05



-38 -4.93 -7.89 -9.11 -12.17 -3.83 -3.32 -17.47 -15.98 -10.82 -4.59 -6.40 -8.15 -12.32 -4.63 -2.54 -19.61 -14.12 -8.62 -4.62 -7.97 -6.57 -8.72 -3.27 -3.74 -23.83 -22.02 -7.51 -4.13 -6.94 -9.83 -9.83 -3.73 -2.61 -15.07 -18.65 -8.93



-36 -4.06 -5.21 -8.08 -10.31 -3.21 -2.60 -13.13 -19.97 -8.03 -3.88 -4.96 -6.16 -9.36 -3.49 -2.21 -13.32 -26.94 -5.22 -2.50 -5.00 -4.30 -6.53 -2.77 -2.96 -12.53 -14.84 -5.77 -3.06 -5.01 -8.22 -7.53 -2.34 -1.90 -13.03 -25.44 -6.04



-34 -3.87 -4.10 -6.01 -6.71 -3.13 -2.57 -9.67 -11.65 -5.95 -3.86 -4.51 -4.46 -6.05 -2.63 -2.13 -9.64 -13.83 -3.44 -1.79 -3.45 -3.18 -5.22 -2.75 -3.08 -8.90 -9.94 -4.15 -2.50 -3.88 -6.52 -5.96 -1.81 -2.22 -10.48 -12.42 -3.99



-32 -4.38 -4.80 -4.80 -4.91 -3.89 -3.04 -6.72 -6.14 -4.24 -4.16 -5.28 -4.01 -3.88 -2.19 -2.42 -7.98 -9.09 -3.32 -2.63 -3.59 -3.79 -4.88 -3.31 -3.86 -7.56 -7.23 -2.95 -2.38 -3.93 -5.18 -4.85 -2.00 -3.29 -8.32 -6.98 -2.51



-30 -4.95 -7.39 -4.68 -4.28 -4.53 -3.10 -3.78 -2.61 -2.38 -3.70 -6.62 -5.02 -2.77 -1.85 -2.64 -6.76 -6.40 -3.78 -5.01 -6.22 -6.23 -4.86 -3.81 -4.08 -5.87 -4.88 -2.08 -2.34 -5.06 -4.48 -3.40 -2.10 -3.73 -5.41 -3.30 -1.34



-28 -2.94 -5.51 -2.62 -1.78 -1.76 -0.96 -0.64 0.19 0.14 -0.96 -3.76 -4.09 -1.24 -0.44 -1.06 -2.85 -1.99 -1.27 -4.06 -7.97 -6.17 -2.97 -1.96 -1.55 -2.18 -1.64 -0.64 -0.80 -3.30 -2.50 -0.61 -0.42 -1.37 -1.32 -0.08 0.17



-26 1.67 1.26 2.31 2.95 3.01 2.92 2.84 3.19 3.39 3.02 1.83 1.33 2.26 2.79 2.61 2.12 2.66 3.04 1.53 -0.61 -0.22 1.32 2.18 2.52 2.15 2.33 2.38 2.70 1.99 1.96 3.16 3.09 2.65 2.96 3.33 2.91



-24 6.00 6.17 6.75 7.15 7.10 6.69 6.37 6.45 6.74 6.69 6.32 6.14 6.26 6.47 6.41 6.19 6.34 6.62 5.96 4.94 4.95 5.65 6.21 6.29 6.07 6.16 6.04 6.37 6.42 6.31 6.82 6.75 6.50 6.74 6.78 6.40



-22 9.31 9.54 10.02 10.29 10.19 9.76 9.45 9.45 9.63 9.65 9.60 9.60 9.53 9.53 9.49 9.32 9.22 9.37 9.17 8.77 8.78 9.13 9.41 9.34 9.28 9.38 9.25 9.40 9.61 9.61 9.82 9.78 9.67 9.82 9.76 9.51



-20 11.68 11.89 12.30 12.53 12.43 12.07 11.83 11.80 11.87 11.87 11.93 11.98 11.89 11.81 11.79 11.65 11.48 11.52 11.54 11.48 11.52 11.66 11.74 11.64 11.71 11.84 11.70 11.69 11.87 11.93 12.02 12.02 12.03 12.14 12.06 11.84



-18 13.27 13.44 13.78 13.99 13.91 13.64 13.47 13.44 13.43 13.40 13.46 13.52 13.45 13.37 13.37 13.29 13.16 13.14 13.22 13.28 13.31 13.33 13.29 13.24 13.38 13.52 13.39 13.29 13.38 13.45 13.48 13.50 13.58 13.67 13.59 13.38



-16 14.19 14.33 14.60 14.78 14.73 14.54 14.42 14.38 14.35 14.30 14.31 14.34 14.30 14.26 14.27 14.25 14.19 14.18 14.23 14.27 14.26 14.21 14.15 14.16 14.33 14.46 14.35 14.22 14.24 14.28 14.29 14.32 14.40 14.46 14.40 14.24



-14 14.53 14.66 14.86 14.97 14.93 14.80 14.71 14.68 14.64 14.60 14.58 14.58 14.55 14.53 14.55 14.57 14.57 14.55 14.55 14.53 14.48 14.42 14.38 14.44 14.62 14.73 14.65 14.54 14.51 14.53 14.55 14.57 14.60 14.64 14.61 14.54



-12 14.43 14.52 14.64 14.69 14.64 14.55 14.48 14.45 14.43 14.40 14.38 14.37 14.36 14.35 14.37 14.39 14.39 14.36 14.32 14.27 14.20 14.14 14.12 14.21 14.37 14.46 14.43 14.35 14.33 14.35 14.37 14.39 14.40 14.40 14.40 14.39



-10 14.07 14.13 14.18 14.19 14.14 14.06 14.00 13.96 13.94 13.93 13.92 13.93 13.94 13.95 13.97 13.99 13.99 13.97 13.93 13.88 13.81 13.75 13.73 13.79 13.90 13.96 13.96 13.93 13.93 13.96 14.00 14.03 14.04 14.04 14.03 14.04



-8 13.86 13.88 13.89 13.87 13.81 13.74 13.67 13.62 13.60 13.61 13.63 13.65 13.68 13.71 13.74 13.77 13.79 13.79 13.77 13.73 13.68 13.64 13.61 13.63 13.66 13.70 13.71 13.71 13.72 13.76 13.80 13.84 13.86 13.86 13.85 13.85



-6 14.11 14.10 14.08 14.04 13.98 13.91 13.86 13.82 13.82 13.84 13.88 13.91 13.95 13.98 14.01 14.03 14.05 14.06 14.06 14.05 14.03 14.01 14.00 14.00 14.02 14.03 14.04 14.04 14.05 14.06 14.08 14.10 14.11 14.12 14.12 14.12



-4 14.67 14.65 14.63 14.59 14.55 14.52 14.49 14.48 14.49 14.51 14.54 14.57 14.60 14.62 14.65 14.67 14.68 14.70 14.70 14.71 14.71 14.71 14.72 14.72 14.72 14.72 14.72 14.72 14.71 14.70 14.70 14.69 14.69 14.69 14.69 14.69



-2 15.16 15.15 15.13 15.12 15.11 15.10 15.10 15.10 15.10 15.11 15.12 15.14 15.15 15.17 15.19 15.20 15.21 15.22 15.23 15.24 15.25 15.25 15.25 15.25 15.25 15.25 15.24 15.24 15.23 15.22 15.21 15.20 15.19 15.19 15.18 15.17



0 15.37 15.37 15.37 15.37 15.37 15.37 15.37 15.37 15.37 15.37 15.37 15.37 15.37 15.37 15.37 15.37 15.37 15.37 15.37 15.37 15.37 15.37 15.37 15.37 15.37 15.37 15.37 15.37 15.37 15.37 15.37 15.37 15.37 15.37 15.37 15.37



2 15.23 15.24 15.25 15.25 15.25 15.25 15.25 15.25 15.24 15.24 15.23 15.22 15.21 15.20 15.19 15.19 15.18 15.17 15.16 15.15 15.13 15.12 15.11 15.10 15.10 15.10 15.10 15.11 15.12 15.14 15.15 15.17 15.19 15.20 15.21 15.22



4 14.70 14.71 14.71 14.71 14.72 14.72 14.72 14.72 14.72 14.72 14.71 14.70 14.70 14.69 14.69 14.69 14.69 14.69 14.67 14.65 14.63 14.59 14.55 14.52 14.49 14.48 14.49 14.51 14.54 14.57 14.60 14.62 14.65 14.67 14.68 14.70



6 14.06 14.05 14.03 14.01 14.00 14.00 14.02 14.03 14.04 14.04 14.05 14.06 14.08 14.10 14.11 14.12 14.12 14.12 14.11 14.10 14.08 14.04 13.98 13.91 13.86 13.82 13.82 13.84 13.88 13.91 13.95 13.98 14.01 14.03 14.05 14.06



8 13.77 13.73 13.68 13.64 13.61 13.63 13.66 13.70 13.71 13.71 13.72 13.76 13.80 13.84 13.86 13.86 13.85 13.85 13.86 13.88 13.89 13.87 13.81 13.74 13.67 13.62 13.60 13.61 13.63 13.65 13.68 13.71 13.74 13.77 13.79 13.79



10 13.93 13.88 13.81 13.75 13.73 13.79 13.90 13.96 13.96 13.93 13.93 13.96 14.00 14.03 14.04 14.04 14.03 14.04 14.07 14.13 14.18 14.19 14.14 14.06 14.00 13.96 13.94 13.93 13.92 13.93 13.94 13.95 13.97 13.99 13.99 13.97



12 14.32 14.27 14.20 14.14 14.12 14.21 14.37 14.46 14.43 14.35 14.33 14.35 14.37 14.39 14.40 14.40 14.40 14.39 14.43 14.52 14.64 14.69 14.64 14.55 14.48 14.45 14.43 14.40 14.38 14.37 14.36 14.35 14.37 14.39 14.39 14.36



14 14.55 14.53 14.48 14.42 14.38 14.44 14.62 14.73 14.65 14.54 14.51 14.53 14.55 14.57 14.60 14.64 14.61 14.54 14.53 14.66 14.86 14.97 14.93 14.80 14.71 14.68 14.64 14.60 14.58 14.58 14.55 14.53 14.55 14.57 14.57 14.55



16 14.23 14.27 14.26 14.21 14.15 14.16 14.33 14.46 14.35 14.22 14.24 14.28 14.29 14.32 14.40 14.46 14.40 14.24 14.19 14.33 14.60 14.78 14.73 14.54 14.42 14.38 14.35 14.30 14.31 14.34 14.30 14.26 14.27 14.25 14.19 14.18



18 13.22 13.28 13.31 13.33 13.29 13.24 13.38 13.52 13.39 13.29 13.38 13.45 13.48 13.50 13.58 13.67 13.59 13.38 13.27 13.44 13.78 13.99 13.91 13.64 13.47 13.44 13.43 13.40 13.46 13.52 13.45 13.37 13.37 13.29 13.16 13.14



20 11.54 11.48 11.52 11.66 11.74 11.64 11.71 11.84 11.70 11.69 11.87 11.93 12.02 12.02 12.03 12.14 12.06 11.84 11.68 11.89 12.30 12.53 12.43 12.07 11.83 11.80 11.87 11.87 11.93 11.98 11.89 11.81 11.79 11.65 11.48 11.52



22 9.17 8.77 8.78 9.13 9.41 9.34 9.28 9.38 9.25 9.40 9.61 9.61 9.82 9.78 9.67 9.82 9.76 9.51 9.31 9.54 10.02 10.29 10.19 9.76 9.45 9.45 9.63 9.65 9.60 9.60 9.53 9.53 9.49 9.32 9.22 9.37



24 5.96 4.94 4.95 5.65 6.21 6.29 6.07 6.16 6.04 6.37 6.42 6.31 6.82 6.75 6.50 6.74 6.78 6.40 6.00 6.17 6.75 7.15 7.10 6.69 6.37 6.45 6.74 6.69 6.32 6.14 6.26 6.47 6.41 6.19 6.34 6.62



26 1.53 -0.61 -0.22 1.32 2.18 2.52 2.15 2.33 2.38 2.70 1.99 1.96 3.16 3.09 2.65 2.96 3.33 2.91 1.67 1.26 2.31 2.95 3.01 2.92 2.84 3.19 3.39 3.02 1.83 1.33 2.26 2.79 2.61 2.12 2.66 3.04



28 -4.06 -7.97 -6.17 -2.97 -1.96 -1.55 -2.18 -1.64 -0.64 -0.80 -3.30 -2.50 -0.61 -0.42 -1.37 -1.32 -0.08 0.17 -2.94 -5.51 -2.62 -1.78 -1.76 -0.96 -0.64 0.19 0.14 -0.96 -3.76 -4.09 -1.24 -0.44 -1.06 -2.85 -1.99 -1.27



30 -5.01 -6.22 -6.23 -4.86 -3.81 -4.08 -5.87 -4.88 -2.08 -2.34 -5.06 -4.48 -3.40 -2.10 -3.73 -5.41 -3.30 -1.34 -4.95 -7.39 -4.68 -4.28 -4.53 -3.10 -3.78 -2.61 -2.38 -3.70 -6.62 -5.02 -2.77 -1.85 -2.64 -6.76 -6.40 -3.78



32 -2.63 -3.59 -3.79 -4.88 -3.31 -3.86 -7.56 -7.23 -2.95 -2.38 -3.93 -5.18 -4.85 -2.00 -3.29 -8.32 -6.98 -2.51 -4.38 -4.80 -4.80 -4.91 -3.89 -3.04 -6.72 -6.14 -4.24 -4.16 -5.28 -4.01 -3.88 -2.19 -2.42 -7.98 -9.09 -3.32



34 -1.79 -3.45 -3.18 -5.22 -2.75 -3.08 -8.90 -9.94 -4.15 -2.50 -3.88 -6.52 -5.96 -1.81 -2.22 -10.48 -12.42 -3.99 -3.87 -4.10 -6.01 -6.71 -3.13 -2.57 -9.67 -11.65 -5.95 -3.86 -4.51 -4.46 -6.05 -2.63 -2.13 -9.64 -13.83 -3.44



36 -2.50 -5.00 -4.30 -6.53 -2.77 -2.96 -12.53 -14.84 -5.77 -3.06 -5.01 -8.22 -7.53 -2.34 -1.90 -13.03 -25.44 -6.04 -4.06 -5.21 -8.08 -10.31 -3.21 -2.60 -13.13 -19.97 -8.03 -3.88 -4.96 -6.16 -9.36 -3.49 -2.21 -13.32 -26.94 -5.22



38 -4.62 -7.97 -6.57 -8.72 -3.27 -3.74 -23.83 -22.02 -7.51 -4.13 -6.94 -9.83 -9.83 -3.73 -2.61 -15.07 -18.65 -8.93 -4.93 -7.89 -9.11 -12.17 -3.83 -3.32 -17.47 -15.98 -10.82 -4.59 -6.40 -8.15 -12.32 -4.63 -2.54 -19.61 -14.12 -8.62



40 -8.34 -11.77 -8.53 -11.27 -4.07 -5.35 -17.77 -14.64 -9.16 -6.08 -9.55 -11.49 -12.33 -5.73 -4.39 -14.27 -11.09 -13.05 -6.81 -11.38 -9.07 -10.48 -4.53 -4.72 -18.94 -12.26 -14.32 -6.31 -8.52 -9.22 -12.98 -5.92 -3.15 -35.04 -11.12 -12.92



42 -15.36 -14.28 -9.39 -13.53 -5.03 -7.56 -12.05 -10.37 -10.81 -9.88 -13.24 -13.19 -13.66 -7.75 -7.25 -12.00 -7.87 -17.82 -10.52 -12.77 -9.49 -10.11 -5.10 -6.69 -14.92 -10.86 -16.28 -9.70 -10.81 -9.81 -13.01 -7.55 -4.33 -22.38 -10.98 -16.41



44 -26.34 -14.67 -11.17 -15.02 -6.23 -10.25 -10.69 -8.38 -11.90 -20.35 -18.54 -14.89 -13.16 -9.34 -11.32 -9.96 -6.64 -18.17 -17.98 -12.79 -10.86 -11.92 -5.89 -9.00 -11.69 -9.96 -13.65 -18.08 -12.55 -11.36 -13.74 -9.98 -6.55 -15.12 -9.75 -15.51



46 -11.52 -15.48 -16.79 -14.34 -7.86 -13.32 -10.36 -7.19 -10.41 -15.62 -16.76 -17.18 -12.08 -10.69 -17.23 -8.64 -6.31 -13.04 -16.86 -14.84 -12.10 -15.20 -7.34 -11.60 -9.48 -8.50 -10.27 -18.29 -13.15 -15.10 -14.67 -13.91 -10.42 -11.29 -6.96 -11.48



48 -6.74 -17.23 -33.30 -12.06 -9.50 -14.93 -8.90 -6.10 -7.42 -7.58 -11.42 -18.34 -11.49 -12.20 -24.51 -8.02 -6.07 -8.20 -8.86 -18.18 -11.16 -14.45 -9.05 -14.86 -7.83 -6.77 -7.83 -8.67 -12.87 -18.96 -13.98 -17.27 -16.80 -9.11 -4.98 -8.58



50 -4.45 -16.71 -15.48 -10.14 -10.05 -14.16 -6.98 -5.03 -5.13 -4.25 -8.53 -15.02 -11.18 -13.40 -23.78 -7.54 -5.60 -5.14 -4.72 -13.90 -9.31 -11.20 -9.46 -19.69 -6.71 -5.50 -6.39 -4.78 -12.28 -14.21 -11.83 -14.25 -25.27 -7.68 -4.24 -7.31



52 -3.55 -13.40 -11.51 -8.96 -9.53 -13.73 -5.85 -4.26 -4.02 -2.85 -7.47 -11.86 -10.27 -12.81 -21.56 -6.84 -5.34 -3.84 -2.78 -10.04 -8.17 -9.30 -8.49 -25.82 -6.23 -4.96 -5.82 -2.96 -11.60 -10.60 -9.89 -10.98 -22.52 -6.69 -4.28 -7.37



54 -3.53 -10.79 -10.09 -8.32 -9.17 -14.85 -5.99 -4.15 -4.11 -2.73 -7.75 -10.41 -9.05 -11.52 -21.24 -6.38 -5.77 -4.26 -2.58 -8.78 -8.00 -8.65 -8.00 -24.18 -6.64 -5.24 -6.02 -2.46 -10.74 -9.09 -8.62 -9.33 -21.20 -6.31 -4.79 -8.35



56 -4.03 -9.40 -9.53 -8.17 -9.67 -18.00 -7.68 -5.12 -5.47 -3.64 -9.00 -10.66 -8.63 -11.52 -22.54 -7.03 -7.16 -6.55 -3.86 -9.49 -8.85 -8.99 -8.92 -22.63 -8.44 -6.61 -7.13 -3.06 -9.70 -9.23 -8.04 -9.21 -23.68 -6.91 -5.93 -9.58



58 -4.79 -9.11 -9.28 -8.59 -11.40 -25.51 -11.61 -7.70 -8.36 -5.48 -10.59 -12.65 -9.70 -13.17 -28.76 -9.77 -9.95 -11.66 -6.09 -11.72 -10.86 -10.19 -11.69 -23.31 -12.63 -9.67 -9.52 -4.78 -8.78 -10.97 -8.21 -10.62 -26.64 -8.86 -8.34 -10.59



60 -6.00 -9.87 -9.58 -9.79 -14.35 -24.50 -21.52 -13.28 -13.94 -7.92 -11.07 -16.53 -12.84 -14.52 -27.32 -16.90 -15.28 -25.09 -7.78 -13.60 -14.23 -12.20 -17.10 -21.71 -24.43 -16.19 -14.14 -7.83 -8.26 -14.65 -9.24 -13.24 -19.48 -12.89 -14.14 -12.47



62 -8.33 -11.22 -10.89 -12.17 -15.73 -16.36 -17.67 -37.01 -20.42 -9.26 -9.74 -23.80 -19.71 -11.90 -16.07 -19.84 -26.01 -17.35 -7.68 -12.94 -20.30 -14.77 -18.98 -17.74 -17.37 -21.38 -26.78 -12.29 -8.36 -20.02 -11.15 -13.18 -14.12 -22.59 -27.62 -17.52



64 -12.35 -11.66 -13.92 -16.74 -12.77 -12.57 -10.72 -13.95 -12.37 -8.06 -8.01 -29.52 -30.95 -8.75 -10.84 -11.13 -15.26 -12.03 -7.21 -12.05 -29.26 -15.78 -13.23 -15.07 -10.65 -12.48 -19.86 -15.43 -9.25 -16.51 -14.03 -9.51 -10.80 -21.85 -11.07 -21.77



66 -14.83 -10.59 -17.64 -30.49 -9.72 -10.74 -7.97 -8.66 -7.94 -6.38 -6.84 -19.89 -18.74 -6.89 -7.81 -8.07 -9.81 -9.70 -7.03 -12.18 -19.53 -13.85 -9.67 -13.89 -7.84 -8.70 -12.70 -13.05 -10.93 -11.64 -17.72 -6.61 -8.72 -14.27 -6.34 -13.25



68 -10.80 -9.35 -14.77 -20.72 -7.69 -10.12 -7.03 -6.10 -5.55 -5.44 -6.46 -15.55 -14.31 -6.12 -6.30 -7.23 -6.89 -8.27 -6.80 -13.24 -15.50 -11.66 -7.68 -13.90 -6.74 -6.97 -9.42 -10.67 -13.56 -8.96 -20.85 -4.88 -7.62 -11.75 -4.09 -8.89



70 -7.49 -8.73 -11.02 -13.97 -6.51 -10.22 -7.23 -4.73 -4.32 -5.32 -6.82 -12.97 -11.59 -6.12 -6.10 -7.76 -5.24 -7.12 -6.40 -14.48 -13.90 -10.15 -6.68 -14.84 -6.76 -6.32 -7.53 -9.59 -17.64 -7.62 -20.86 -4.08 -7.39 -11.30 -3.12 -6.59



72 -5.79 -8.93 -9.01 -11.31 -6.14 -10.73 -8.27 -4.16 -3.98 -5.88 -7.80 -11.37 -9.82 -6.66 -7.08 -9.28 -4.57 -6.28 -6.15 -15.18 -13.57 -9.43 -6.40 -16.56 -7.62 -6.41 -6.48 -9.46 -24.77 -7.18 -19.04 -4.14 -8.04 -12.20 -3.09 -5.56



74 -5.20 -10.02 -8.26 -10.45 -6.47 -11.40 -9.81 -4.25 -4.38 -6.95 -9.37 -10.61 -9.01 -7.49 -9.03 -11.34 -4.80 -5.93 -6.46 -15.67 -14.01 -9.33 -6.63 -18.85 -9.11 -6.97 -6.02 -10.03 -31.14 -7.45 -17.56 -4.95 -9.56 -14.05 -3.83 -5.50



76 -5.39 -12.20 -8.55 -10.68 -7.42 -11.95 -11.63 -4.98 -5.33 -8.21 -11.67 -10.75 -9.15 -8.48 -11.45 -13.60 -5.86 -6.07 -7.47 -16.62 -15.21 -9.69 -7.28 -20.78 -11.20 -7.56 -5.99 -10.98 -20.75 -8.41 -16.62 -6.42 -11.97 -16.94 -5.22 -6.11



78 -6.25 -15.97 -9.96 -11.82 -9.12 -12.27 -13.95 -6.35 -6.69 -9.43 -14.97 -11.94 -10.05 -9.74 -13.29 -16.15 -7.69 -6.68 -9.15 -18.69 -17.38 -10.41 -8.48 -20.85 -14.23 -7.96 -6.25 -12.08 -16.42 -10.37 -15.79 -8.66 -15.12 -21.31 -7.25 -7.16



80 -7.77 -22.61 -12.80 -13.83 -11.83 -12.62 -17.27 -8.42 -8.46 -10.73 -19.53 -14.50 -11.41 -11.48 -13.27 -18.41 -10.11 -7.86 -11.56 -22.27 -20.29 -11.35 -10.46 -19.44 -18.97 -8.32 -6.71 -13.61 -14.59 -13.96 -14.63 -12.09 -17.31 -23.85 -9.99 -8.55



82 -9.91 -27.30 -17.93 -16.42 -15.42 -13.34 -21.95 -11.16 -10.75 -12.41 -25.66 -19.14 -12.60 -13.62 -12.11 -19.08 -12.60 -9.73 -14.86 -27.96 -23.12 -12.40 -13.34 -18.03 -27.73 -8.82 -7.32 -15.89 -14.29 -20.77 -13.29 -17.36 -16.51 -20.49 -13.38 -10.28



84 -12.59 -20.43 -30.88 -17.93 -18.27 -14.57 -26.87 -14.35 -13.58 -14.90 -33.91 -27.85 -12.74 -16.06 -11.32 -18.91 -14.23 -12.29 -19.05 -32.57 -24.06 -13.51 -17.24 -17.37 -32.75 -9.63 -8.03 -19.02 -14.88 -46.66 -12.19 -22.68 -15.18 -18.07 -17.19 -12.29



86 -15.88 -16.47 -23.63 -16.50 -18.66 -16.47 -24.62 -17.36 -16.88 -19.18 -40.71 -26.44 -11.91 -18.84 -11.37 -18.69 -14.97 -15.02 -22.37 -26.34 -23.11 -14.65 -23.18 -17.55 -22.56 -11.09 -8.74 -24.05 -15.74 -22.63 -11.36 -20.44 -14.59 -16.85 -20.67 -14.26



88 -19.73 -14.30 -16.48 -14.22 -18.09 -19.14 -19.64 -19.30 -20.86 -28.65 -31.28 -19.60 -10.79 -20.58 -12.06 -17.70 -15.45 -16.63 -21.98 -21.50 -21.63 -15.74 -43.07 -18.35 -17.72 -13.34 -9.39 -38.60 -16.48 -17.87 -10.72 -17.15 -14.51 -15.94 -22.38 -15.59



90 -20.70 -13.51 -13.16 -12.50 -17.17 -21.39 -16.26 -19.68 -24.94 -24.68 -25.71 -16.08 -9.92 -19.08 -12.93 -16.02 -15.77 -16.27 -19.35 -18.77 -20.71 -16.86 -27.28 -19.56 -15.05 -15.64 -10.19 -25.14 -17.12 -15.41 -10.34 -14.89 -14.72 -14.84 -22.51 -16.25
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Directivity RHCP (dB), Ludwig Pol. #3



Phi (deg)



Theta (deg) 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350



-90 -21.70 -18.83 -16.88 -15.02 -20.45 -22.92 -17.04 -25.08 -11.13 -19.36 -17.03 -16.04 -10.72 -20.33 -15.44 -20.41 -24.43 -10.88 -29.08 -17.49 -15.61 -14.46 -23.69 -16.64 -23.19 -20.29 -19.41 -22.35 -20.30 -19.69 -11.92 -28.34 -16.42 -19.85 -21.30 -14.18



-88 -19.67 -20.65 -18.51 -12.32 -18.95 -21.59 -18.44 -24.83 -10.54 -20.82 -15.80 -16.85 -10.53 -20.89 -16.01 -21.29 -21.43 -9.66 -24.34 -18.77 -18.95 -14.09 -23.02 -16.65 -23.35 -17.61 -16.92 -22.47 -20.77 -20.63 -11.28 -28.14 -16.49 -20.23 -19.25 -11.83



-86 -15.56 -22.50 -20.61 -10.05 -17.36 -21.68 -18.81 -23.04 -10.07 -20.28 -14.63 -18.25 -10.51 -19.73 -17.29 -21.84 -16.79 -8.76 -18.16 -20.98 -26.08 -13.55 -19.57 -16.68 -22.24 -14.98 -14.50 -20.33 -20.97 -19.82 -10.98 -24.14 -17.46 -20.94 -16.44 -10.13



-84 -12.17 -22.43 -22.68 -8.27 -15.77 -23.83 -17.85 -21.19 -9.65 -17.79 -13.90 -18.91 -10.45 -16.92 -18.95 -21.29 -13.33 -8.15 -13.94 -25.05 -25.34 -12.61 -16.47 -17.14 -20.52 -12.84 -12.22 -17.28 -21.12 -17.80 -10.94 -20.74 -19.41 -21.39 -13.72 -8.87



-82 -9.69 -20.26 -23.72 -7.04 -14.44 -28.91 -16.20 -19.10 -9.29 -14.99 -13.87 -17.98 -10.23 -13.94 -18.75 -20.00 -10.92 -7.84 -10.77 -33.02 -18.20 -11.47 -14.15 -18.64 -18.76 -11.36 -10.28 -14.42 -21.32 -15.98 -11.15 -18.42 -19.48 -21.06 -11.46 -8.12



-80 -7.91 -18.28 -23.51 -6.37 -13.42 -32.37 -14.41 -16.51 -9.07 -12.70 -14.77 -16.94 -9.92 -11.70 -15.93 -18.92 -9.22 -7.78 -8.40 -32.76 -15.10 -10.36 -12.69 -21.45 -17.37 -10.57 -8.73 -11.97 -22.12 -15.28 -11.65 -16.62 -16.28 -19.84 -9.79 -7.89



-78 -6.80 -17.64 -23.27 -6.25 -12.65 -25.60 -12.78 -13.90 -9.13 -10.94 -16.86 -17.02 -9.78 -10.40 -12.87 -18.58 -8.10 -7.87 -6.81 -25.23 -14.35 -9.41 -12.21 -21.93 -16.27 -10.47 -7.57 -9.90 -23.40 -16.23 -12.43 -14.82 -13.30 -17.98 -8.80 -8.11



-76 -6.46 -19.03 -24.20 -6.69 -12.24 -21.47 -11.59 -11.79 -9.58 -9.68 -20.48 -18.86 -10.18 -9.98 -10.57 -19.17 -7.53 -8.18 -6.09 -20.86 -15.65 -8.85 -12.69 -17.90 -15.17 -11.05 -6.83 -8.30 -19.52 -19.15 -13.41 -13.01 -11.49 -16.03 -8.64 -8.72



-74 -7.01 -22.93 -27.03 -7.77 -12.32 -19.14 -10.84 -10.46 -10.57 -8.93 -21.74 -23.84 -11.29 -10.41 -9.32 -20.63 -7.53 -8.97 -6.38 -17.70 -19.73 -8.94 -14.17 -14.58 -14.00 -12.32 -6.56 -7.31 -14.16 -22.43 -14.34 -11.55 -10.90 -14.24 -9.44 -9.87



-72 -8.46 -21.41 -29.87 -9.79 -13.10 -17.91 -10.53 -10.06 -12.22 -8.74 -17.06 -28.51 -13.22 -11.71 -9.11 -22.60 -8.30 -10.75 -7.82 -15.14 -36.93 -10.01 -16.84 -12.71 -13.29 -14.19 -6.87 -7.06 -10.49 -20.76 -15.31 -10.76 -11.70 -12.99 -11.50 -11.70



-70 -10.69 -15.19 -22.57 -13.43 -15.04 -17.40 -10.81 -10.75 -14.62 -9.22 -13.07 -18.00 -16.39 -13.92 -9.70 -24.08 -10.11 -14.00 -10.35 -12.88 -20.08 -12.55 -21.26 -12.15 -13.85 -16.52 -7.92 -7.63 -8.19 -18.18 -17.30 -10.97 -14.41 -12.62 -15.08 -13.91



-68 -12.52 -11.26 -16.93 -20.50 -18.43 -17.34 -11.83 -12.89 -17.64 -10.59 -10.36 -12.48 -20.48 -16.53 -10.75 -21.73 -13.59 -17.89 -12.43 -10.87 -12.81 -17.56 -32.15 -13.03 -16.89 -20.21 -9.85 -9.04 -7.10 -16.57 -22.75 -12.54 -20.40 -13.55 -19.16 -15.29



-66 -11.81 -9.15 -13.52 -25.26 -19.10 -17.29 -13.35 -16.67 -19.22 -13.40 -8.57 -9.23 -19.61 -16.84 -11.95 -16.45 -20.22 -16.31 -11.40 -9.26 -8.92 -26.14 -27.69 -15.24 -26.79 -30.45 -12.80 -11.01 -7.25 -14.87 -35.97 -15.59 -22.75 -16.04 -18.41 -15.11



-64 -9.99 -8.68 -11.36 -16.98 -14.65 -16.85 -13.61 -16.20 -17.08 -18.03 -7.59 -7.41 -15.78 -14.09 -13.18 -11.96 -18.88 -12.68 -9.66 -8.24 -6.56 -20.70 -19.37 -16.15 -17.25 -19.90 -16.94 -11.82 -8.63 -12.42 -19.14 -16.46 -16.67 -14.93 -15.21 -15.04



-62 -8.51 -10.08 -10.01 -13.66 -11.11 -15.95 -11.21 -11.21 -14.54 -16.91 -7.40 -6.65 -13.43 -11.58 -14.45 -8.61 -12.67 -10.89 -9.29 -8.03 -5.21 -17.30 -15.31 -13.47 -10.43 -12.79 -20.94 -10.32 -11.14 -9.93 -14.52 -12.71 -14.41 -9.79 -12.89 -17.54



-60 -7.32 -14.33 -9.27 -12.54 -9.03 -15.04 -8.28 -7.94 -12.90 -11.53 -8.03 -6.80 -12.61 -10.28 -15.80 -6.20 -9.64 -11.23 -10.41 -8.80 -4.77 -17.32 -12.79 -11.24 -7.03 -9.26 -17.78 -8.42 -14.36 -8.35 -12.76 -9.99 -14.59 -6.24 -11.12 -23.11



-58 -6.40 -24.89 -9.09 -12.84 -8.18 -14.97 -6.09 -6.29 -11.93 -8.11 -9.54 -7.97 -13.33 -10.31 -17.61 -4.64 -8.52 -14.05 -11.75 -10.52 -5.38 -20.17 -11.26 -10.72 -5.34 -7.78 -12.75 -7.02 -16.48 -8.18 -13.17 -8.91 -16.39 -4.46 -9.62 -15.38



-56 -6.06 -16.99 -9.48 -14.09 -8.53 -16.44 -4.84 -5.93 -11.18 -6.28 -11.96 -10.32 -15.94 -11.95 -20.69 -3.91 -8.85 -18.52 -10.81 -12.60 -7.28 -27.26 -10.57 -11.46 -4.79 -8.02 -9.36 -6.23 -14.64 -9.83 -16.21 -9.21 -18.02 -4.23 -8.59 -10.13



-54 -6.82 -12.46 -10.22 -15.63 -10.25 -19.15 -4.49 -6.81 -10.42 -5.75 -14.39 -13.28 -21.97 -16.15 -24.24 -4.03 -10.30 -14.95 -9.03 -13.29 -10.39 -32.00 -10.77 -12.39 -5.09 -9.71 -7.58 -6.13 -11.49 -13.37 -21.11 -10.77 -17.34 -5.48 -8.45 -7.91



-52 -9.19 -11.40 -10.31 -16.48 -13.56 -17.76 -4.99 -8.98 -9.81 -6.56 -13.89 -13.35 -34.98 -24.33 -21.89 -4.92 -11.83 -11.15 -8.69 -12.01 -11.74 -23.72 -11.83 -12.82 -6.02 -12.21 -7.26 -7.14 -9.21 -13.75 -17.54 -13.00 -15.91 -8.10 -9.55 -7.80



-50 -13.57 -11.64 -8.74 -16.09 -15.14 -13.09 -6.16 -11.57 -9.64 -9.28 -11.14 -10.79 -22.59 -15.35 -16.94 -6.16 -11.49 -9.99 -10.74 -10.19 -9.39 -19.21 -11.85 -13.05 -7.51 -13.68 -8.01 -10.27 -7.97 -10.05 -14.00 -12.83 -14.74 -11.22 -11.47 -9.48



-48 -16.35 -10.82 -6.77 -15.01 -11.09 -9.67 -7.50 -11.34 -10.08 -16.30 -8.80 -8.83 -19.38 -9.58 -12.68 -7.16 -10.13 -10.82 -17.21 -8.39 -7.35 -15.64 -8.61 -13.02 -9.31 -12.41 -8.72 -18.92 -7.53 -8.03 -13.23 -10.01 -13.12 -11.87 -11.16 -12.67



-46 -13.86 -8.92 -5.66 -13.71 -7.51 -7.45 -8.05 -9.19 -11.13 -20.26 -7.28 -7.71 -17.11 -6.33 -9.27 -7.88 -9.69 -12.74 -18.35 -6.87 -6.34 -12.45 -5.02 -11.41 -10.45 -9.94 -8.32 -17.25 -7.48 -7.65 -14.22 -7.41 -10.15 -9.83 -8.60 -15.93



-44 -11.82 -7.63 -5.78 -12.01 -5.05 -5.83 -7.65 -7.90 -12.13 -10.12 -6.45 -7.17 -13.36 -4.27 -6.74 -9.01 -10.74 -12.97 -10.72 -5.85 -5.77 -9.54 -2.45 -8.03 -10.88 -8.20 -7.65 -10.06 -7.57 -8.08 -15.18 -5.33 -6.56 -7.73 -7.16 -15.60



-42 -9.84 -7.16 -7.11 -9.89 -3.33 -4.49 -7.11 -7.92 -11.71 -6.11 -6.13 -7.00 -9.69 -2.97 -5.07 -10.83 -13.38 -10.89 -7.55 -5.28 -5.10 -6.96 -0.96 -4.77 -11.92 -8.06 -7.79 -7.58 -7.67 -8.42 -13.30 -3.57 -3.59 -6.51 -7.63 -11.92



-40 -7.59 -6.52 -8.54 -7.65 -2.07 -3.38 -6.94 -8.83 -10.02 -4.24 -5.98 -6.94 -6.94 -2.20 -4.14 -11.80 -16.09 -8.98 -6.05 -4.56 -4.07 -4.80 -0.39 -2.59 -12.26 -9.95 -8.94 -6.97 -7.39 -7.87 -8.99 -2.10 -1.71 -6.35 -9.54 -8.19



-38 -5.66 -4.85 -7.10 -5.55 -1.18 -2.65 -7.00 -9.19 -8.30 -3.60 -5.53 -6.60 -5.05 -1.73 -3.70 -10.24 -14.36 -7.33 -4.90 -3.16 -2.81 -3.21 -0.52 -1.62 -9.79 -12.60 -10.31 -6.79 -6.31 -6.22 -5.04 -1.06 -0.98 -7.05 -10.22 -5.50



-36 -4.37 -2.90 -4.21 -3.84 -0.74 -2.40 -6.67 -7.71 -6.85 -3.75 -4.62 -5.46 -3.79 -1.37 -3.34 -8.19 -10.79 -5.54 -3.46 -1.47 -1.71 -2.26 -1.13 -1.85 -7.58 -10.34 -9.62 -6.08 -4.63 -4.17 -2.48 -0.65 -1.26 -8.01 -8.17 -3.73



-34 -3.65 -1.58 -2.20 -2.74 -0.85 -2.63 -5.94 -5.34 -5.38 -4.38 -3.67 -3.67 -2.99 -1.11 -2.75 -6.86 -8.11 -4.10 -2.26 -0.35 -1.13 -2.05 -2.16 -3.26 -6.98 -7.08 -7.04 -5.13 -3.06 -2.48 -1.34 -1.01 -2.27 -8.39 -5.86 -2.38



-32 -3.17 -1.29 -1.48 -2.46 -1.61 -3.38 -5.18 -2.81 -3.28 -4.73 -3.15 -2.01 -2.36 -1.01 -2.13 -6.17 -6.49 -3.51 -2.31 -0.50 -1.37 -2.62 -3.65 -5.49 -7.33 -5.18 -4.26 -4.24 -2.14 -1.40 -1.30 -1.70 -3.33 -7.77 -3.62 -0.92



-30 -2.23 -2.06 -1.74 -2.39 -2.35 -3.68 -3.37 -0.06 -0.37 -2.94 -2.62 -0.76 -1.33 -0.77 -1.60 -5.30 -4.70 -2.90 -3.99 -2.33 -2.28 -3.32 -4.89 -5.98 -5.68 -3.31 -1.44 -2.42 -1.65 -0.68 -1.18 -1.10 -2.45 -4.78 -0.95 0.88



-28 0.09 -1.78 -0.70 -0.14 -0.35 -0.83 0.27 2.88 2.84 0.83 -0.46 0.69 0.71 0.65 -0.16 -2.20 -0.94 0.10 -2.79 -3.46 -1.74 -1.58 -2.31 -1.80 -1.20 -0.17 1.59 0.82 -0.11 0.60 0.71 1.62 1.05 0.13 2.17 3.04



-26 3.55 2.27 3.32 4.03 3.82 3.56 4.22 5.73 5.85 4.69 3.34 3.29 3.64 3.53 2.88 2.32 3.53 4.34 2.71 1.15 1.80 2.45 2.57 3.09 3.30 3.53 4.67 4.39 3.22 3.27 3.92 4.89 4.84 4.58 5.38 5.50



-24 7.10 6.74 7.43 7.80 7.54 7.27 7.52 8.28 8.47 7.91 7.04 6.59 6.79 6.75 6.35 6.30 7.23 7.85 7.00 5.79 5.72 6.28 6.65 7.00 7.00 6.93 7.53 7.51 6.79 6.60 7.15 7.82 7.96 7.99 8.26 8.09



-22 10.08 10.11 10.49 10.60 10.35 10.08 10.07 10.40 10.60 10.42 9.96 9.55 9.56 9.52 9.31 9.35 9.95 10.36 9.88 9.04 8.86 9.27 9.67 9.92 9.86 9.73 10.00 10.05 9.72 9.61 9.93 10.25 10.36 10.48 10.61 10.46



-20 12.26 12.39 12.55 12.54 12.36 12.11 11.94 12.03 12.22 12.27 12.07 11.78 11.69 11.63 11.53 11.56 11.88 12.11 11.83 11.31 11.17 11.45 11.79 11.99 11.94 11.85 11.94 12.00 11.92 11.94 12.11 12.18 12.17 12.24 12.34 12.31



-18 13.64 13.77 13.84 13.80 13.69 13.47 13.21 13.15 13.33 13.49 13.44 13.25 13.12 13.06 13.01 13.02 13.16 13.26 13.11 12.83 12.73 12.89 13.14 13.32 13.32 13.27 13.29 13.35 13.40 13.51 13.63 13.59 13.46 13.42 13.50 13.56



-16 14.34 14.45 14.51 14.51 14.45 14.24 13.94 13.81 13.93 14.11 14.13 14.01 13.91 13.86 13.84 13.83 13.87 13.90 13.83 13.68 13.60 13.66 13.83 13.99 14.04 14.03 14.04 14.08 14.17 14.34 14.46 14.40 14.22 14.08 14.10 14.21



-14 14.47 14.61 14.72 14.77 14.72 14.51 14.22 14.05 14.09 14.22 14.25 14.18 14.12 14.10 14.09 14.07 14.07 14.07 14.03 13.93 13.86 13.86 13.97 14.10 14.19 14.22 14.23 14.26 14.35 14.51 14.63 14.58 14.39 14.22 14.19 14.30



-12 14.20 14.40 14.56 14.65 14.60 14.39 14.12 13.93 13.90 13.95 13.96 13.92 13.87 13.86 13.86 13.86 13.86 13.85 13.81 13.74 13.67 13.66 13.72 13.83 13.92 13.98 14.00 14.01 14.07 14.18 14.25 14.20 14.06 13.92 13.89 14.00



-10 13.76 13.99 14.17 14.26 14.21 14.04 13.81 13.63 13.56 13.55 13.54 13.50 13.45 13.42 13.42 13.42 13.41 13.40 13.38 13.34 13.32 13.33 13.40 13.48 13.56 13.60 13.61 13.60 13.60 13.61 13.61 13.55 13.47 13.40 13.42 13.55



-8 13.44 13.63 13.78 13.85 13.83 13.73 13.59 13.48 13.41 13.39 13.36 13.31 13.26 13.21 13.18 13.17 13.16 13.16 13.16 13.18 13.22 13.29 13.37 13.44 13.49 13.50 13.47 13.42 13.35 13.27 13.20 13.13 13.08 13.07 13.13 13.26



-6 13.50 13.61 13.71 13.77 13.79 13.77 13.74 13.70 13.67 13.64 13.61 13.57 13.52 13.48 13.45 13.44 13.44 13.46 13.50 13.55 13.62 13.70 13.77 13.82 13.84 13.82 13.77 13.69 13.59 13.49 13.39 13.31 13.26 13.26 13.30 13.39



-4 13.97 14.02 14.07 14.11 14.14 14.17 14.18 14.18 14.17 14.16 14.14 14.12 14.10 14.08 14.07 14.07 14.09 14.11 14.15 14.20 14.25 14.30 14.34 14.36 14.36 14.34 14.30 14.24 14.16 14.09 14.02 13.96 13.91 13.89 13.90 13.93



-2 14.57 14.58 14.59 14.61 14.62 14.63 14.64 14.65 14.65 14.66 14.66 14.65 14.65 14.66 14.66 14.67 14.68 14.69 14.71 14.73 14.75 14.76 14.77 14.77 14.77 14.76 14.74 14.72 14.69 14.66 14.63 14.60 14.58 14.57 14.56 14.56



0 14.88 14.88 14.88 14.88 14.88 14.88 14.88 14.88 14.88 14.88 14.88 14.88 14.88 14.88 14.88 14.88 14.88 14.88 14.88 14.88 14.88 14.88 14.88 14.88 14.88 14.88 14.88 14.88 14.88 14.88 14.88 14.88 14.88 14.88 14.88 14.88



2 14.71 14.73 14.75 14.76 14.77 14.77 14.77 14.76 14.74 14.72 14.69 14.66 14.63 14.60 14.58 14.57 14.56 14.56 14.57 14.58 14.59 14.61 14.62 14.63 14.64 14.65 14.65 14.66 14.66 14.65 14.65 14.66 14.66 14.67 14.68 14.69



4 14.15 14.20 14.25 14.30 14.34 14.36 14.36 14.34 14.30 14.24 14.16 14.09 14.02 13.96 13.91 13.89 13.90 13.93 13.97 14.02 14.07 14.11 14.14 14.17 14.18 14.18 14.17 14.16 14.14 14.12 14.10 14.08 14.07 14.07 14.09 14.11



6 13.50 13.55 13.62 13.70 13.77 13.82 13.84 13.82 13.77 13.69 13.59 13.49 13.39 13.31 13.26 13.26 13.30 13.39 13.50 13.61 13.71 13.77 13.79 13.77 13.74 13.70 13.67 13.64 13.61 13.57 13.52 13.48 13.45 13.44 13.44 13.46



8 13.16 13.18 13.22 13.29 13.37 13.44 13.49 13.50 13.47 13.42 13.35 13.27 13.20 13.13 13.08 13.07 13.13 13.26 13.44 13.63 13.78 13.85 13.83 13.73 13.59 13.48 13.41 13.39 13.36 13.31 13.26 13.21 13.18 13.17 13.16 13.16



10 13.38 13.34 13.32 13.33 13.40 13.48 13.56 13.60 13.61 13.60 13.60 13.61 13.61 13.55 13.47 13.40 13.42 13.55 13.76 13.99 14.17 14.26 14.21 14.04 13.81 13.63 13.56 13.55 13.54 13.50 13.45 13.42 13.42 13.42 13.41 13.40



12 13.81 13.74 13.67 13.66 13.72 13.83 13.92 13.98 14.00 14.01 14.07 14.18 14.25 14.20 14.06 13.92 13.89 14.00 14.20 14.40 14.56 14.65 14.60 14.39 14.12 13.93 13.90 13.95 13.96 13.92 13.87 13.86 13.86 13.86 13.86 13.85



14 14.03 13.93 13.86 13.86 13.97 14.10 14.19 14.22 14.23 14.26 14.35 14.51 14.63 14.58 14.39 14.22 14.19 14.30 14.47 14.61 14.72 14.77 14.72 14.51 14.22 14.05 14.09 14.22 14.25 14.18 14.12 14.10 14.09 14.07 14.07 14.07



16 13.83 13.68 13.60 13.66 13.83 13.99 14.04 14.03 14.04 14.08 14.17 14.34 14.46 14.40 14.22 14.08 14.10 14.21 14.34 14.45 14.51 14.51 14.45 14.24 13.94 13.81 13.93 14.11 14.13 14.01 13.91 13.86 13.84 13.83 13.87 13.90



18 13.11 12.83 12.73 12.89 13.14 13.32 13.32 13.27 13.29 13.35 13.40 13.51 13.63 13.59 13.46 13.42 13.50 13.56 13.64 13.77 13.84 13.80 13.69 13.47 13.21 13.15 13.33 13.49 13.44 13.25 13.12 13.06 13.01 13.02 13.16 13.26



20 11.83 11.31 11.17 11.45 11.79 11.99 11.94 11.85 11.94 12.00 11.92 11.94 12.11 12.18 12.17 12.24 12.34 12.31 12.26 12.39 12.55 12.54 12.36 12.11 11.94 12.03 12.22 12.27 12.07 11.78 11.69 11.63 11.53 11.56 11.88 12.11



22 9.88 9.04 8.86 9.27 9.67 9.92 9.86 9.73 10.00 10.05 9.72 9.61 9.93 10.25 10.36 10.48 10.61 10.46 10.08 10.11 10.49 10.60 10.35 10.08 10.07 10.40 10.60 10.42 9.96 9.55 9.56 9.52 9.31 9.35 9.95 10.36



24 7.00 5.79 5.72 6.28 6.65 7.00 7.00 6.93 7.53 7.51 6.79 6.60 7.15 7.82 7.96 7.99 8.26 8.09 7.10 6.74 7.43 7.80 7.54 7.27 7.52 8.28 8.47 7.91 7.04 6.59 6.79 6.75 6.35 6.30 7.23 7.85



26 2.71 1.15 1.80 2.45 2.57 3.09 3.30 3.53 4.67 4.39 3.22 3.27 3.92 4.89 4.84 4.58 5.38 5.50 3.55 2.27 3.32 4.03 3.82 3.56 4.22 5.73 5.85 4.69 3.34 3.29 3.64 3.53 2.88 2.32 3.53 4.34



28 -2.79 -3.46 -1.74 -1.58 -2.31 -1.80 -1.20 -0.17 1.59 0.82 -0.11 0.60 0.71 1.62 1.05 0.13 2.17 3.04 0.09 -1.78 -0.70 -0.14 -0.35 -0.83 0.27 2.88 2.84 0.83 -0.46 0.69 0.71 0.65 -0.16 -2.20 -0.94 0.10



30 -3.99 -2.33 -2.28 -3.32 -4.89 -5.98 -5.68 -3.31 -1.44 -2.42 -1.65 -0.68 -1.18 -1.10 -2.45 -4.78 -0.95 0.88 -2.23 -2.06 -1.74 -2.39 -2.35 -3.68 -3.37 -0.06 -0.37 -2.94 -2.62 -0.76 -1.33 -0.77 -1.60 -5.30 -4.70 -2.90



32 -2.31 -0.50 -1.37 -2.62 -3.65 -5.49 -7.33 -5.18 -4.26 -4.24 -2.14 -1.40 -1.30 -1.70 -3.33 -7.77 -3.62 -0.92 -3.17 -1.29 -1.48 -2.46 -1.61 -3.38 -5.18 -2.81 -3.28 -4.73 -3.15 -2.01 -2.36 -1.01 -2.13 -6.17 -6.49 -3.51



34 -2.26 -0.35 -1.13 -2.05 -2.16 -3.26 -6.98 -7.08 -7.04 -5.13 -3.06 -2.48 -1.34 -1.01 -2.27 -8.39 -5.86 -2.38 -3.65 -1.58 -2.20 -2.74 -0.85 -2.63 -5.94 -5.34 -5.38 -4.38 -3.67 -3.67 -2.99 -1.11 -2.75 -6.86 -8.11 -4.10



36 -3.46 -1.47 -1.71 -2.26 -1.13 -1.85 -7.58 -10.34 -9.62 -6.08 -4.63 -4.17 -2.48 -0.65 -1.26 -8.01 -8.17 -3.73 -4.37 -2.90 -4.21 -3.84 -0.74 -2.40 -6.67 -7.71 -6.85 -3.75 -4.62 -5.46 -3.79 -1.37 -3.34 -8.19 -10.79 -5.54



38 -4.90 -3.16 -2.81 -3.21 -0.52 -1.62 -9.79 -12.60 -10.31 -6.79 -6.31 -6.22 -5.04 -1.06 -0.98 -7.05 -10.22 -5.50 -5.66 -4.85 -7.10 -5.55 -1.18 -2.65 -7.00 -9.19 -8.30 -3.60 -5.53 -6.60 -5.05 -1.73 -3.70 -10.24 -14.36 -7.33



40 -6.05 -4.56 -4.07 -4.80 -0.39 -2.59 -12.26 -9.95 -8.94 -6.97 -7.39 -7.87 -8.99 -2.10 -1.71 -6.35 -9.54 -8.19 -7.59 -6.52 -8.54 -7.65 -2.07 -3.38 -6.94 -8.83 -10.02 -4.24 -5.98 -6.94 -6.94 -2.20 -4.14 -11.80 -16.09 -8.98



42 -7.55 -5.28 -5.10 -6.96 -0.96 -4.77 -11.92 -8.06 -7.79 -7.58 -7.67 -8.42 -13.30 -3.57 -3.59 -6.51 -7.63 -11.92 -9.84 -7.16 -7.11 -9.89 -3.33 -4.49 -7.11 -7.92 -11.71 -6.11 -6.13 -7.00 -9.69 -2.97 -5.07 -10.83 -13.38 -10.89



44 -10.72 -5.85 -5.77 -9.54 -2.45 -8.03 -10.88 -8.20 -7.65 -10.06 -7.57 -8.08 -15.18 -5.33 -6.56 -7.73 -7.16 -15.60 -11.82 -7.63 -5.78 -12.01 -5.05 -5.83 -7.65 -7.90 -12.13 -10.12 -6.45 -7.17 -13.36 -4.27 -6.74 -9.01 -10.74 -12.97



46 -18.35 -6.87 -6.34 -12.45 -5.02 -11.41 -10.45 -9.94 -8.32 -17.25 -7.48 -7.65 -14.22 -7.41 -10.15 -9.83 -8.60 -15.93 -13.86 -8.92 -5.66 -13.71 -7.51 -7.45 -8.05 -9.19 -11.13 -20.26 -7.28 -7.71 -17.11 -6.33 -9.27 -7.88 -9.69 -12.74



48 -17.21 -8.39 -7.35 -15.64 -8.61 -13.02 -9.31 -12.41 -8.72 -18.92 -7.53 -8.03 -13.23 -10.01 -13.12 -11.87 -11.16 -12.67 -16.35 -10.82 -6.77 -15.01 -11.09 -9.67 -7.50 -11.34 -10.08 -16.30 -8.80 -8.83 -19.38 -9.58 -12.68 -7.16 -10.13 -10.82



50 -10.74 -10.19 -9.39 -19.21 -11.85 -13.05 -7.51 -13.68 -8.01 -10.27 -7.97 -10.05 -14.00 -12.83 -14.74 -11.22 -11.47 -9.48 -13.57 -11.64 -8.74 -16.09 -15.14 -13.09 -6.16 -11.57 -9.64 -9.28 -11.14 -10.79 -22.59 -15.35 -16.94 -6.16 -11.49 -9.99



52 -8.69 -12.01 -11.74 -23.72 -11.83 -12.82 -6.02 -12.21 -7.26 -7.14 -9.21 -13.75 -17.54 -13.00 -15.91 -8.10 -9.55 -7.80 -9.19 -11.40 -10.31 -16.48 -13.56 -17.76 -4.99 -8.98 -9.81 -6.56 -13.89 -13.35 -34.98 -24.33 -21.89 -4.92 -11.83 -11.15



54 -9.03 -13.29 -10.39 -32.00 -10.77 -12.39 -5.09 -9.71 -7.58 -6.13 -11.49 -13.37 -21.11 -10.77 -17.34 -5.48 -8.45 -7.91 -6.82 -12.46 -10.22 -15.63 -10.25 -19.15 -4.49 -6.81 -10.42 -5.75 -14.39 -13.28 -21.97 -16.15 -24.24 -4.03 -10.30 -14.95



56 -10.81 -12.60 -7.28 -27.26 -10.57 -11.46 -4.79 -8.02 -9.36 -6.23 -14.64 -9.83 -16.21 -9.21 -18.02 -4.23 -8.59 -10.13 -6.06 -16.99 -9.48 -14.09 -8.53 -16.44 -4.84 -5.93 -11.18 -6.28 -11.96 -10.32 -15.94 -11.95 -20.69 -3.91 -8.85 -18.52



58 -11.75 -10.52 -5.38 -20.17 -11.26 -10.72 -5.34 -7.78 -12.75 -7.02 -16.48 -8.18 -13.17 -8.91 -16.39 -4.46 -9.62 -15.38 -6.40 -24.89 -9.09 -12.84 -8.18 -14.97 -6.09 -6.29 -11.93 -8.11 -9.54 -7.97 -13.33 -10.31 -17.61 -4.64 -8.52 -14.05



60 -10.41 -8.80 -4.77 -17.32 -12.79 -11.24 -7.03 -9.26 -17.78 -8.42 -14.36 -8.35 -12.76 -9.99 -14.59 -6.24 -11.12 -23.11 -7.32 -14.33 -9.27 -12.54 -9.03 -15.04 -8.28 -7.94 -12.90 -11.53 -8.03 -6.80 -12.61 -10.28 -15.80 -6.20 -9.64 -11.23



62 -9.29 -8.03 -5.21 -17.30 -15.31 -13.47 -10.43 -12.79 -20.94 -10.32 -11.14 -9.93 -14.52 -12.71 -14.41 -9.79 -12.89 -17.54 -8.51 -10.08 -10.01 -13.66 -11.11 -15.95 -11.21 -11.21 -14.54 -16.91 -7.40 -6.65 -13.43 -11.58 -14.45 -8.61 -12.67 -10.89



64 -9.66 -8.24 -6.56 -20.70 -19.37 -16.15 -17.25 -19.90 -16.94 -11.82 -8.63 -12.42 -19.14 -16.46 -16.67 -14.93 -15.21 -15.04 -9.99 -8.68 -11.36 -16.98 -14.65 -16.85 -13.61 -16.20 -17.08 -18.03 -7.59 -7.41 -15.78 -14.09 -13.18 -11.96 -18.88 -12.68



66 -11.40 -9.26 -8.92 -26.14 -27.69 -15.24 -26.79 -30.45 -12.80 -11.01 -7.25 -14.87 -35.97 -15.59 -22.75 -16.04 -18.41 -15.11 -11.81 -9.15 -13.52 -25.26 -19.10 -17.29 -13.35 -16.67 -19.22 -13.40 -8.57 -9.23 -19.61 -16.84 -11.95 -16.45 -20.22 -16.31



68 -12.43 -10.87 -12.81 -17.56 -32.15 -13.03 -16.89 -20.21 -9.85 -9.04 -7.10 -16.57 -22.75 -12.54 -20.40 -13.55 -19.16 -15.29 -12.52 -11.26 -16.93 -20.50 -18.43 -17.34 -11.83 -12.89 -17.64 -10.59 -10.36 -12.48 -20.48 -16.53 -10.75 -21.73 -13.59 -17.89



70 -10.35 -12.88 -20.08 -12.55 -21.26 -12.15 -13.85 -16.52 -7.92 -7.63 -8.19 -18.18 -17.30 -10.97 -14.41 -12.62 -15.08 -13.91 -10.69 -15.19 -22.57 -13.43 -15.04 -17.40 -10.81 -10.75 -14.62 -9.22 -13.07 -18.00 -16.39 -13.92 -9.70 -24.08 -10.11 -14.00



72 -7.82 -15.14 -36.93 -10.01 -16.84 -12.71 -13.29 -14.19 -6.87 -7.06 -10.49 -20.76 -15.31 -10.76 -11.70 -12.99 -11.50 -11.70 -8.46 -21.41 -29.87 -9.79 -13.10 -17.91 -10.53 -10.06 -12.22 -8.74 -17.06 -28.51 -13.22 -11.71 -9.11 -22.60 -8.30 -10.75



74 -6.38 -17.70 -19.73 -8.94 -14.17 -14.58 -14.00 -12.32 -6.56 -7.31 -14.16 -22.43 -14.34 -11.55 -10.90 -14.24 -9.44 -9.87 -7.01 -22.93 -27.03 -7.77 -12.32 -19.14 -10.84 -10.46 -10.57 -8.93 -21.74 -23.84 -11.29 -10.41 -9.32 -20.63 -7.53 -8.97



76 -6.09 -20.86 -15.65 -8.85 -12.69 -17.90 -15.17 -11.05 -6.83 -8.30 -19.52 -19.15 -13.41 -13.01 -11.49 -16.03 -8.64 -8.72 -6.46 -19.03 -24.20 -6.69 -12.24 -21.47 -11.59 -11.79 -9.58 -9.68 -20.48 -18.86 -10.18 -9.98 -10.57 -19.17 -7.53 -8.18



78 -6.81 -25.23 -14.35 -9.41 -12.21 -21.93 -16.27 -10.47 -7.57 -9.90 -23.40 -16.23 -12.43 -14.82 -13.30 -17.98 -8.80 -8.11 -6.80 -17.64 -23.27 -6.25 -12.65 -25.60 -12.78 -13.90 -9.13 -10.94 -16.86 -17.02 -9.78 -10.40 -12.87 -18.58 -8.10 -7.87



80 -8.40 -32.76 -15.10 -10.36 -12.69 -21.45 -17.37 -10.57 -8.73 -11.97 -22.12 -15.28 -11.65 -16.62 -16.28 -19.84 -9.79 -7.89 -7.91 -18.28 -23.51 -6.37 -13.42 -32.37 -14.41 -16.51 -9.07 -12.70 -14.77 -16.94 -9.92 -11.70 -15.93 -18.92 -9.22 -7.78



82 -10.77 -33.02 -18.20 -11.47 -14.15 -18.64 -18.76 -11.36 -10.28 -14.42 -21.32 -15.98 -11.15 -18.42 -19.48 -21.06 -11.46 -8.12 -9.69 -20.26 -23.72 -7.04 -14.44 -28.91 -16.20 -19.10 -9.29 -14.99 -13.87 -17.98 -10.23 -13.94 -18.75 -20.00 -10.92 -7.84



84 -13.94 -25.05 -25.34 -12.61 -16.47 -17.14 -20.52 -12.84 -12.22 -17.28 -21.12 -17.80 -10.94 -20.74 -19.41 -21.39 -13.72 -8.87 -12.17 -22.43 -22.68 -8.27 -15.77 -23.83 -17.85 -21.19 -9.65 -17.79 -13.90 -18.91 -10.45 -16.92 -18.95 -21.29 -13.33 -8.15



86 -18.16 -20.98 -26.08 -13.55 -19.57 -16.68 -22.24 -14.98 -14.50 -20.33 -20.97 -19.82 -10.98 -24.14 -17.46 -20.94 -16.44 -10.13 -15.56 -22.50 -20.61 -10.05 -17.36 -21.68 -18.81 -23.04 -10.07 -20.28 -14.63 -18.25 -10.51 -19.73 -17.29 -21.84 -16.79 -8.76



88 -24.34 -18.77 -18.95 -14.09 -23.02 -16.65 -23.35 -17.61 -16.92 -22.47 -20.77 -20.63 -11.28 -28.14 -16.49 -20.23 -19.25 -11.83 -19.67 -20.65 -18.51 -12.32 -18.95 -21.59 -18.44 -24.83 -10.54 -20.82 -15.80 -16.85 -10.53 -20.89 -16.01 -21.29 -21.43 -9.66



90 -29.08 -17.49 -15.61 -14.46 -23.69 -16.64 -23.19 -20.29 -19.41 -22.35 -20.30 -19.69 -11.92 -28.34 -16.42 -19.85 -21.30 -14.18 -21.70 -18.83 -16.88 -15.02 -20.45 -22.92 -17.04 -25.08 -11.13 -19.36 -17.03 -16.04 -10.72 -20.33 -15.44 -20.41 -24.43 -10.88










e373265
File Attachment
GPS_III_SVN77_EC_Antenna_Patterns_Directivity.zip




GPS_III_SVN77_EC_L1_Antenna_Patterns_Phase.pdf




GPS_III_SVN77_EC_L1_Antenna_Patterns_Phase.xlsx



Phase RHCP (deg)



Phi (deg)



Theta (deg) 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350



-90 -172.18 139.91 -142.19 -104.73 21.56 39.52 19.09 88.15 -28.99 -178.36 176.07 -114.59 -106.64 51.18 33.98 29.38 67.85 41.95 170.19 161.83 -171.90 -87.85 34.38 41.71 46.10 64.19 8.80 173.95 -116.80 -169.53 -96.23 39.64 37.84 41.24 85.13 -19.25



-88 -161.05 157.10 -103.74 -91.58 55.51 76.33 53.08 109.97 -1.19 -161.00 -150.27 -81.54 -80.55 72.81 70.55 61.49 93.96 74.09 -173.40 -160.78 -138.81 -68.80 79.47 80.30 73.38 95.22 61.55 -173.30 -72.41 -158.03 -88.36 68.71 68.58 73.72 106.17 65.26



-86 -147.92 173.93 -70.38 -75.43 83.08 106.41 84.37 128.97 44.64 -151.77 -2.82 -59.82 -57.06 86.96 105.08 88.13 117.58 108.91 -157.76 -77.22 -100.23 -45.18 118.14 112.09 95.44 123.35 100.91 -161.02 -42.55 -147.46 -68.29 92.54 98.47 102.39 126.54 135.96



-84 -135.92 -22.33 -41.07 -66.16 108.62 131.99 115.85 148.40 105.75 -147.22 23.28 -31.76 -38.34 101.07 135.92 113.54 139.24 144.39 -146.48 -24.16 -60.02 -10.70 134.86 140.72 115.10 148.40 135.14 -151.91 -17.14 -140.22 -46.44 115.31 128.67 127.07 146.04 172.04



-82 -124.99 11.11 -13.71 -72.28 132.18 159.56 149.91 170.18 157.70 -141.13 43.04 9.59 -21.38 118.99 165.90 141.09 161.98 176.92 -139.69 -0.66 -21.94 47.50 158.86 168.99 135.74 173.04 168.59 -142.52 2.89 171.13 -30.89 137.28 160.77 151.26 166.59 -158.91



-80 -113.33 25.95 16.92 -92.40 148.87 -168.52 -173.13 -165.06 -155.70 -131.49 62.83 46.85 7.40 138.78 -162.30 171.42 -171.19 -150.84 -134.79 20.32 14.66 126.26 -173.01 -162.47 159.45 -159.70 -159.19 -129.44 19.00 105.79 -15.55 154.67 -165.40 178.10 -170.56 -133.72



-78 -100.40 43.14 51.19 -113.15 151.40 -133.22 -126.13 -134.37 -113.15 -120.18 83.97 72.61 65.94 144.08 -128.30 -147.70 -133.27 -115.15 -132.25 47.64 48.82 -176.59 -149.59 -133.35 -167.21 -125.62 -128.41 -114.66 36.68 103.70 23.37 163.44 -130.13 -146.83 -142.97 -109.56



-76 -87.57 63.88 82.36 -114.44 132.06 -95.14 -59.26 -78.37 -75.66 -107.62 107.71 95.66 113.87 59.14 -93.02 -63.87 -43.25 -76.26 -133.38 80.97 80.82 -140.52 -149.45 -97.92 -66.54 -71.54 -95.17 -100.85 62.22 111.53 134.27 141.31 -91.44 -81.97 -85.36 -83.83



-74 -75.50 92.89 106.89 -102.52 110.04 -54.56 -3.20 8.12 -43.11 -91.26 133.61 117.39 141.33 54.58 -54.61 -4.94 23.62 -37.10 -137.70 113.73 109.40 -106.89 82.88 -45.25 3.96 1.26 -54.79 -88.04 107.17 122.44 156.79 56.94 -46.20 -9.63 24.80 -54.85



-72 -63.43 140.86 126.42 -83.72 102.34 -13.75 30.60 48.71 -13.61 -54.36 161.62 136.74 160.24 68.13 -8.55 25.23 55.88 0.11 -156.58 144.03 133.16 -42.37 92.76 5.32 32.83 44.29 -9.12 -70.04 -179.93 132.06 162.77 55.29 3.77 25.65 60.09 -18.25



-70 -50.45 -164.31 142.85 4.90 102.45 25.73 54.89 74.26 15.77 68.66 -162.64 152.15 172.53 82.13 37.47 49.58 82.26 33.73 119.54 174.69 152.54 46.47 102.71 38.48 54.97 73.02 32.11 21.43 -123.34 138.94 165.23 66.54 44.82 49.19 85.10 29.04



-68 13.98 -125.55 158.82 87.50 105.56 61.99 75.63 97.85 46.92 95.93 -115.61 162.30 153.04 95.23 72.58 73.69 107.26 64.86 104.10 -151.20 171.02 81.82 108.73 63.43 74.02 99.99 66.31 81.43 -88.50 145.63 165.88 80.86 74.95 69.77 109.59 70.99



-66 129.39 -79.78 -179.15 105.45 109.56 93.39 95.56 124.16 80.78 110.13 -77.82 169.24 111.84 108.22 98.21 98.74 132.72 97.17 111.30 -112.13 -133.93 113.13 108.41 86.69 92.33 129.40 98.31 98.93 -62.91 156.18 168.20 96.06 99.43 90.80 135.47 98.06



-64 135.76 -7.23 -137.57 119.37 114.07 121.17 117.49 156.98 117.11 122.93 -57.71 174.93 96.64 122.43 120.24 125.81 161.39 136.57 122.08 -68.54 -52.13 162.95 103.93 113.13 115.08 164.10 132.09 114.04 -47.59 174.93 171.64 112.15 123.18 116.19 164.34 117.06



-62 141.02 26.32 -81.44 133.39 119.99 147.72 149.08 -162.74 156.67 136.78 -48.24 178.31 85.20 139.96 144.45 160.42 -163.13 -175.12 132.19 -28.99 -40.20 -124.24 102.47 150.57 153.67 -156.93 173.21 128.74 -39.03 -128.00 164.06 131.32 150.91 155.38 -163.67 135.73



-60 149.79 39.84 -45.39 158.25 130.64 177.14 -147.06 -123.76 -160.60 153.26 -47.77 25.65 72.51 171.92 177.77 -145.96 -123.75 -131.92 140.96 -1.14 -34.61 -76.96 106.43 -152.44 -149.69 -121.44 -131.14 141.72 -21.81 -27.04 112.52 162.02 -172.22 -145.20 -132.05 -170.57



-58 171.63 47.66 -18.00 -73.27 -53.00 -143.90 -88.34 -93.39 -119.44 175.44 -70.24 22.79 61.11 -65.61 -132.37 -92.12 -92.35 -96.10 149.16 14.37 -24.68 -45.51 -56.91 -102.94 -107.19 -94.32 -80.08 152.47 7.37 3.17 31.53 -94.10 -125.16 -101.17 -104.37 -72.29



-56 -113.03 55.32 9.40 -47.49 -36.91 -96.19 -61.47 -70.05 -83.55 -148.54 -112.55 32.19 56.14 -31.36 -85.87 -60.97 -71.57 -62.06 -117.34 8.40 -4.50 -20.76 -47.52 -73.19 -79.30 -73.86 -52.33 172.87 42.84 21.16 -18.94 -37.37 -83.70 -74.49 -80.56 -52.41



-54 -60.51 -138.98 34.42 -40.55 -22.11 -56.96 -44.50 -50.79 -54.22 -96.38 -124.15 47.28 58.68 -16.07 -55.73 -40.01 -56.75 -33.10 -37.59 -41.03 33.44 -1.78 -33.46 -49.10 -58.02 -56.33 -38.12 -100.11 88.63 32.07 -23.87 -16.87 -52.56 -53.89 -58.87 -40.44



-52 -37.27 -131.52 58.10 -42.04 -6.43 -28.12 -30.25 -33.80 -31.64 -56.27 -123.16 87.74 67.07 -3.22 -31.04 -21.29 -43.22 -14.01 -31.31 -77.98 93.48 5.22 -16.91 -20.59 -40.51 -39.62 -27.43 -48.65 -145.32 38.07 -27.00 -3.71 -24.96 -34.98 -38.55 -27.97



-50 -16.09 -127.63 163.55 -62.64 9.20 -1.95 -16.44 -19.11 -15.56 -29.73 -117.82 -155.44 125.70 9.83 -4.92 -2.76 -28.24 -3.09 -22.15 -115.69 171.85 -40.80 1.25 11.24 -26.13 -24.48 -16.46 -21.51 -99.51 -134.97 -77.65 6.83 1.95 -16.48 -21.55 -13.56



-48 5.44 -118.78 -120.67 -88.31 24.90 25.29 -3.17 -9.35 -4.72 -6.67 -108.98 -124.14 -115.13 24.00 23.13 11.68 -14.38 4.14 -2.81 -163.60 -126.22 -99.24 19.99 38.70 -13.79 -14.50 -6.22 4.26 -88.41 -120.56 -111.34 18.95 28.38 -1.61 -11.84 -0.87



-46 28.40 -106.75 -103.03 -85.91 43.25 52.06 7.68 -7.52 3.00 20.48 -97.92 -104.11 -99.68 40.56 49.77 16.46 -6.70 14.07 32.73 -167.01 -93.71 -96.61 40.80 60.79 -0.92 -11.22 1.63 33.34 -89.07 -99.75 -101.61 36.94 54.22 4.91 -12.20 6.94



-44 59.62 -99.73 -85.46 -72.34 70.46 75.73 14.98 -9.82 10.54 59.28 -85.94 -84.23 -83.59 62.55 74.15 14.12 -2.92 31.73 68.98 -143.45 -71.76 -81.78 69.61 79.89 11.23 -7.51 9.75 66.86 -83.87 -75.78 -82.23 63.22 79.09 6.18 -17.87 13.76



-42 100.75 -98.93 -64.19 -56.11 110.05 97.21 21.10 -8.06 23.04 102.84 -75.60 -63.01 -63.16 91.92 98.78 15.03 3.27 48.78 96.92 -115.65 -52.25 -60.76 106.50 98.99 19.46 0.40 25.57 98.60 -67.68 -52.20 -58.37 97.99 102.86 8.52 -16.27 31.78



-40 133.10 -107.96 -41.12 -37.18 144.85 119.27 28.43 -0.32 49.20 134.56 -86.33 -41.32 -38.71 120.58 124.92 22.95 13.55 60.34 125.59 -110.44 -32.66 -37.30 137.67 120.37 24.33 10.15 51.45 124.64 -31.05 -31.69 -34.03 135.37 127.24 13.88 -4.54 68.25



-38 155.41 -137.19 -20.24 -16.28 168.64 143.11 37.55 11.70 90.50 156.79 -144.83 -20.78 -14.91 142.29 149.26 34.23 25.39 78.13 154.03 -149.90 -14.45 -15.55 161.06 143.51 30.28 20.65 81.08 147.86 114.40 -15.22 -13.96 163.85 152.63 22.06 11.31 93.80



-36 175.99 -154.29 -3.37 1.21 -170.23 168.26 48.61 26.13 124.74 175.62 -150.01 -3.04 3.54 164.12 170.53 47.01 37.33 119.98 175.82 -159.09 -0.31 2.45 -176.06 167.08 41.35 32.75 108.58 170.78 154.03 -1.93 0.83 -174.72 176.56 31.86 26.68 110.69



-34 -163.60 -150.76 8.95 10.84 -148.26 -165.62 62.07 40.91 150.88 -165.77 -139.47 10.83 15.15 -165.64 -167.06 63.82 50.10 157.58 -165.94 -141.66 8.68 15.56 -148.89 -168.24 58.06 46.64 135.71 -166.32 -172.18 9.54 10.95 -151.84 -161.26 41.31 40.44 137.39



-32 -143.87 -135.56 14.85 10.39 -126.69 -139.26 78.23 53.23 -178.81 -146.28 -125.60 19.16 18.62 -133.19 -139.93 110.77 63.27 -176.87 -145.66 -123.00 11.20 18.22 -121.50 -141.84 78.85 60.59 169.70 -144.37 -139.26 18.15 14.06 -126.29 -138.76 45.14 51.43 -173.50



-30 -122.72 -111.55 10.05 -3.91 -106.13 -114.70 -85.28 57.50 -137.03 -125.93 -109.67 15.78 9.13 -109.24 -113.16 -113.72 73.74 -139.61 -122.88 -107.28 1.50 -4.28 -100.88 -116.28 -86.59 68.75 -148.89 -123.77 -112.39 16.61 1.17 -102.76 -115.24 11.77 54.36 -123.67



-28 -99.35 -83.87 -1.92 -17.83 -84.92 -91.97 -59.63 37.40 -94.89 -104.60 -90.35 0.54 -7.51 -89.53 -92.17 -90.66 65.47 -97.02 -100.55 -90.57 -12.48 -26.82 -85.32 -94.21 -61.76 29.57 -111.38 -103.09 -87.94 1.60 -17.19 -81.81 -91.77 -38.68 34.81 -87.97



-26 -73.22 -53.85 1.06 -7.89 -59.62 -66.45 -27.13 15.60 -57.36 -79.52 -62.80 4.51 -3.20 -64.35 -71.04 -63.74 13.69 -58.95 -76.94 -67.20 -5.39 -21.34 -68.51 -72.43 -30.83 -1.02 -74.93 -78.64 -58.74 1.42 -8.20 -57.78 -65.76 -19.08 18.32 -54.86



-24 -36.52 -15.66 20.43 16.54 -23.02 -27.50 13.02 29.87 -12.04 -40.58 -17.90 26.09 20.33 -21.70 -33.70 -4.78 33.21 -10.11 -42.21 -27.73 16.68 3.80 -37.29 -35.47 13.69 24.52 -22.51 -41.32 -16.74 20.48 18.11 -18.95 -24.45 20.16 33.21 -10.81



-22 15.16 26.37 43.67 43.04 25.48 25.24 45.83 51.74 34.59 19.56 31.52 48.48 46.62 28.93 25.49 47.58 56.20 36.83 14.84 26.41 43.80 39.49 24.68 32.28 50.84 51.98 36.17 17.44 29.20 44.92 46.01 31.45 31.05 50.76 53.84 34.11



-20 53.77 57.19 64.17 65.06 60.29 59.96 66.40 68.39 63.06 59.20 61.38 66.39 66.84 61.64 62.93 71.98 73.74 65.51 58.01 61.32 66.45 66.42 64.67 68.16 71.32 70.51 66.74 59.85 60.26 65.54 67.29 63.35 63.70 69.96 70.21 61.84



-18 75.19 76.54 79.72 80.70 79.29 78.38 79.75 80.33 79.01 78.14 78.36 79.92 80.99 80.30 82.08 86.13 86.25 82.05 78.50 79.17 81.66 82.67 82.80 83.80 83.50 82.60 82.09 80.11 78.95 80.47 81.68 80.55 80.65 82.65 82.16 78.41



-16 87.62 88.39 90.21 91.05 90.47 89.36 89.03 89.05 88.83 88.72 88.91 89.74 90.74 91.37 92.88 94.70 94.21 91.56 89.28 89.48 91.43 92.79 93.16 92.94 91.77 90.92 91.02 90.75 90.26 90.69 91.30 91.04 91.05 91.49 90.78 88.95



-14 94.62 95.15 96.44 97.25 96.95 95.90 95.12 94.91 94.84 94.89 95.29 96.09 96.96 97.73 98.71 99.38 98.66 96.82 95.34 95.63 97.30 98.66 99.00 98.46 97.33 96.48 96.36 96.49 96.66 97.06 97.46 97.53 97.51 97.29 96.46 95.31



-12 97.50 97.93 98.93 99.66 99.52 98.70 97.95 97.62 97.50 97.55 98.00 98.79 99.58 100.20 100.68 100.76 100.04 98.78 97.87 98.15 99.39 100.52 100.95 100.66 99.90 99.10 98.70 98.78 99.21 99.74 100.15 100.33 100.23 99.76 98.88 97.95



-10 96.13 96.54 97.33 97.93 97.92 97.39 96.78 96.38 96.18 96.19 96.53 97.13 97.75 98.16 98.30 98.11 97.50 96.64 96.02 96.12 96.88 97.81 98.47 98.64 98.31 97.70 97.25 97.23 97.58 98.04 98.38 98.50 98.33 97.81 97.04 96.36



-8 89.31 89.79 90.45 90.95 91.04 90.72 90.23 89.78 89.47 89.33 89.40 89.66 89.95 90.11 90.06 89.79 89.31 88.72 88.26 88.20 88.61 89.34 90.08 90.55 90.58 90.33 90.07 90.04 90.22 90.44 90.58 90.56 90.34 89.95 89.51 89.22



-6 76.23 76.79 77.35 77.74 77.85 77.65 77.24 76.76 76.29 75.91 75.64 75.48 75.40 75.33 75.21 75.02 74.75 74.43 74.18 74.09 74.25 74.62 75.07 75.43 75.61 75.65 75.64 75.67 75.73 75.78 75.78 75.73 75.64 75.58 75.62 75.82



-4 59.65 60.10 60.48 60.73 60.81 60.71 60.45 60.10 59.69 59.29 58.92 58.60 58.36 58.18 58.05 57.94 57.84 57.74 57.65 57.61 57.61 57.67 57.77 57.86 57.94 57.99 58.02 58.05 58.08 58.10 58.13 58.20 58.32 58.53 58.83 59.21



-2 46.82 46.99 47.14 47.24 47.28 47.27 47.21 47.10 46.95 46.79 46.63 46.47 46.33 46.20 46.10 46.01 45.94 45.89 45.84 45.81 45.78 45.76 45.75 45.74 45.74 45.74 45.75 45.76 45.79 45.84 45.90 45.99 46.11 46.26 46.44 46.63



0 42.12 42.12 42.12 42.12 42.12 42.12 42.12 42.12 42.12 42.12 42.12 42.12 42.12 42.12 42.12 42.12 42.12 42.12 42.12 42.12 42.12 42.12 42.12 42.12 42.12 42.12 42.12 42.12 42.12 42.12 42.12 42.12 42.12 42.12 42.12 42.12



2 45.84 45.81 45.78 45.76 45.75 45.74 45.74 45.74 45.75 45.76 45.79 45.84 45.90 45.99 46.11 46.26 46.44 46.63 46.82 46.99 47.14 47.24 47.28 47.27 47.21 47.10 46.95 46.79 46.63 46.47 46.33 46.20 46.10 46.01 45.94 45.89



4 57.65 57.61 57.61 57.67 57.77 57.86 57.94 57.99 58.02 58.05 58.08 58.10 58.13 58.20 58.32 58.53 58.83 59.21 59.65 60.10 60.48 60.73 60.81 60.71 60.45 60.10 59.69 59.29 58.92 58.60 58.36 58.18 58.05 57.94 57.84 57.74



6 74.18 74.09 74.25 74.62 75.07 75.43 75.61 75.65 75.64 75.67 75.73 75.78 75.78 75.73 75.64 75.58 75.62 75.82 76.23 76.79 77.35 77.74 77.85 77.65 77.24 76.76 76.29 75.91 75.64 75.48 75.40 75.33 75.21 75.02 74.75 74.43



8 88.26 88.20 88.61 89.34 90.08 90.55 90.58 90.33 90.07 90.04 90.22 90.44 90.58 90.56 90.34 89.95 89.51 89.22 89.31 89.79 90.45 90.95 91.04 90.72 90.23 89.78 89.47 89.33 89.40 89.66 89.95 90.11 90.06 89.79 89.31 88.72



10 96.02 96.12 96.88 97.81 98.47 98.64 98.31 97.70 97.25 97.23 97.58 98.04 98.38 98.50 98.33 97.81 97.04 96.36 96.13 96.54 97.33 97.93 97.92 97.39 96.78 96.38 96.18 96.19 96.53 97.13 97.75 98.16 98.30 98.11 97.50 96.64



12 97.87 98.15 99.39 100.52 100.95 100.66 99.90 99.10 98.70 98.78 99.21 99.74 100.15 100.33 100.23 99.76 98.88 97.95 97.50 97.93 98.93 99.66 99.52 98.70 97.95 97.62 97.50 97.55 98.00 98.79 99.58 100.20 100.68 100.76 100.04 98.78



14 95.34 95.63 97.30 98.66 99.00 98.46 97.33 96.48 96.36 96.49 96.66 97.06 97.46 97.53 97.51 97.29 96.46 95.31 94.62 95.15 96.44 97.25 96.95 95.90 95.12 94.91 94.84 94.89 95.29 96.09 96.96 97.73 98.71 99.38 98.66 96.82



16 89.28 89.48 91.43 92.79 93.16 92.94 91.77 90.92 91.02 90.75 90.26 90.69 91.30 91.04 91.05 91.49 90.78 88.95 87.62 88.39 90.21 91.05 90.47 89.36 89.03 89.05 88.83 88.72 88.91 89.74 90.74 91.37 92.88 94.70 94.21 91.56



18 78.50 79.17 81.66 82.67 82.80 83.80 83.50 82.60 82.09 80.11 78.95 80.47 81.68 80.55 80.65 82.65 82.16 78.41 75.19 76.54 79.72 80.70 79.29 78.38 79.75 80.33 79.01 78.14 78.36 79.92 80.99 80.30 82.08 86.13 86.25 82.05



20 58.01 61.32 66.45 66.42 64.67 68.16 71.32 70.51 66.74 59.85 60.26 65.54 67.29 63.35 63.70 69.96 70.21 61.84 53.77 57.19 64.17 65.06 60.29 59.96 66.40 68.39 63.06 59.20 61.38 66.39 66.84 61.64 62.93 71.98 73.74 65.51



22 14.84 26.41 43.80 39.49 24.68 32.28 50.84 51.98 36.17 17.44 29.20 44.92 46.01 31.45 31.05 50.76 53.84 34.11 15.16 26.37 43.67 43.04 25.48 25.24 45.83 51.74 34.59 19.56 31.52 48.48 46.62 28.93 25.49 47.58 56.20 36.83



24 -42.21 -27.73 16.68 3.80 -37.29 -35.47 13.69 24.52 -22.51 -41.32 -16.74 20.48 18.11 -18.95 -24.45 20.16 33.21 -10.81 -36.52 -15.66 20.43 16.54 -23.02 -27.50 13.02 29.87 -12.04 -40.58 -17.90 26.09 20.33 -21.70 -33.70 -4.78 33.21 -10.11



26 -76.94 -67.20 -5.39 -21.34 -68.51 -72.43 -30.83 -1.02 -74.93 -78.64 -58.74 1.42 -8.20 -57.78 -65.76 -19.08 18.32 -54.86 -73.22 -53.85 1.06 -7.89 -59.62 -66.45 -27.13 15.60 -57.36 -79.52 -62.80 4.51 -3.20 -64.35 -71.04 -63.74 13.69 -58.95



28 -100.55 -90.57 -12.48 -26.82 -85.32 -94.21 -61.76 29.57 -111.38 -103.09 -87.94 1.60 -17.19 -81.81 -91.77 -38.68 34.81 -87.97 -99.35 -83.87 -1.92 -17.83 -84.92 -91.97 -59.63 37.40 -94.89 -104.60 -90.35 0.54 -7.51 -89.53 -92.17 -90.66 65.47 -97.02



30 -122.88 -107.28 1.50 -4.28 -100.88 -116.28 -86.59 68.75 -148.89 -123.77 -112.39 16.61 1.17 -102.76 -115.24 11.77 54.36 -123.67 -122.72 -111.55 10.05 -3.91 -106.13 -114.70 -85.28 57.50 -137.03 -125.93 -109.67 15.78 9.13 -109.24 -113.16 -113.72 73.74 -139.61



32 -145.66 -123.00 11.20 18.22 -121.50 -141.84 78.85 60.59 169.70 -144.37 -139.26 18.15 14.06 -126.29 -138.76 45.14 51.43 -173.50 -143.87 -135.56 14.85 10.39 -126.69 -139.26 78.23 53.23 -178.81 -146.28 -125.60 19.16 18.62 -133.19 -139.93 110.77 63.27 -176.87



34 -165.94 -141.66 8.68 15.56 -148.89 -168.24 58.06 46.64 135.71 -166.32 -172.18 9.54 10.95 -151.84 -161.26 41.31 40.44 137.39 -163.60 -150.76 8.95 10.84 -148.26 -165.62 62.07 40.91 150.88 -165.77 -139.47 10.83 15.15 -165.64 -167.06 63.82 50.10 157.58



36 175.82 -159.09 -0.31 2.45 -176.06 167.08 41.35 32.75 108.58 170.78 154.03 -1.93 0.83 -174.72 176.56 31.86 26.68 110.69 175.99 -154.29 -3.37 1.21 -170.23 168.26 48.61 26.13 124.74 175.62 -150.01 -3.04 3.54 164.12 170.53 47.01 37.33 119.98



38 154.03 -149.90 -14.45 -15.55 161.06 143.51 30.28 20.65 81.08 147.86 114.40 -15.22 -13.96 163.85 152.63 22.06 11.31 93.80 155.41 -137.19 -20.24 -16.28 168.64 143.11 37.55 11.70 90.50 156.79 -144.83 -20.78 -14.91 142.29 149.26 34.23 25.39 78.13



40 125.59 -110.44 -32.66 -37.30 137.67 120.37 24.33 10.15 51.45 124.64 -31.05 -31.69 -34.03 135.37 127.24 13.88 -4.54 68.25 133.10 -107.96 -41.12 -37.18 144.85 119.27 28.43 -0.32 49.20 134.56 -86.33 -41.32 -38.71 120.58 124.92 22.95 13.55 60.34



42 96.92 -115.65 -52.25 -60.76 106.50 98.99 19.46 0.40 25.57 98.60 -67.68 -52.20 -58.37 97.99 102.86 8.52 -16.27 31.78 100.75 -98.93 -64.19 -56.11 110.05 97.21 21.10 -8.06 23.04 102.84 -75.60 -63.01 -63.16 91.92 98.78 15.03 3.27 48.78



44 68.98 -143.45 -71.76 -81.78 69.61 79.89 11.23 -7.51 9.75 66.86 -83.87 -75.78 -82.23 63.22 79.09 6.18 -17.87 13.76 59.62 -99.73 -85.46 -72.34 70.46 75.73 14.98 -9.82 10.54 59.28 -85.94 -84.23 -83.59 62.55 74.15 14.12 -2.92 31.73



46 32.73 -167.01 -93.71 -96.61 40.80 60.79 -0.92 -11.22 1.63 33.34 -89.07 -99.75 -101.61 36.94 54.22 4.91 -12.20 6.94 28.40 -106.75 -103.03 -85.91 43.25 52.06 7.68 -7.52 3.00 20.48 -97.92 -104.11 -99.68 40.56 49.77 16.46 -6.70 14.07



48 -2.81 -163.60 -126.22 -99.24 19.99 38.70 -13.79 -14.50 -6.22 4.26 -88.41 -120.56 -111.34 18.95 28.38 -1.61 -11.84 -0.87 5.44 -118.78 -120.67 -88.31 24.90 25.29 -3.17 -9.35 -4.72 -6.67 -108.98 -124.14 -115.13 24.00 23.13 11.68 -14.38 4.14



50 -22.15 -115.69 171.85 -40.80 1.25 11.24 -26.13 -24.48 -16.46 -21.51 -99.51 -134.97 -77.65 6.83 1.95 -16.48 -21.55 -13.56 -16.09 -127.63 163.55 -62.64 9.20 -1.95 -16.44 -19.11 -15.56 -29.73 -117.82 -155.44 125.70 9.83 -4.92 -2.76 -28.24 -3.09



52 -31.31 -77.98 93.48 5.22 -16.91 -20.59 -40.51 -39.62 -27.43 -48.65 -145.32 38.07 -27.00 -3.71 -24.96 -34.98 -38.55 -27.97 -37.27 -131.52 58.10 -42.04 -6.43 -28.12 -30.25 -33.80 -31.64 -56.27 -123.16 87.74 67.07 -3.22 -31.04 -21.29 -43.22 -14.01



54 -37.59 -41.03 33.44 -1.78 -33.46 -49.10 -58.02 -56.33 -38.12 -100.11 88.63 32.07 -23.87 -16.87 -52.56 -53.89 -58.87 -40.44 -60.51 -138.98 34.42 -40.55 -22.11 -56.96 -44.50 -50.79 -54.22 -96.38 -124.15 47.28 58.68 -16.07 -55.73 -40.01 -56.75 -33.10



56 -117.34 8.40 -4.50 -20.76 -47.52 -73.19 -79.30 -73.86 -52.33 172.87 42.84 21.16 -18.94 -37.37 -83.70 -74.49 -80.56 -52.41 -113.03 55.32 9.40 -47.49 -36.91 -96.19 -61.47 -70.05 -83.55 -148.54 -112.55 32.19 56.14 -31.36 -85.87 -60.97 -71.57 -62.06



58 149.16 14.37 -24.68 -45.51 -56.91 -102.94 -107.19 -94.32 -80.08 152.47 7.37 3.17 31.53 -94.10 -125.16 -101.17 -104.37 -72.29 171.63 47.66 -18.00 -73.27 -53.00 -143.90 -88.34 -93.39 -119.44 175.44 -70.24 22.79 61.11 -65.61 -132.37 -92.12 -92.35 -96.10



60 140.96 -1.14 -34.61 -76.96 106.43 -152.44 -149.69 -121.44 -131.14 141.72 -21.81 -27.04 112.52 162.02 -172.22 -145.20 -132.05 -170.57 149.79 39.84 -45.39 158.25 130.64 177.14 -147.06 -123.76 -160.60 153.26 -47.77 25.65 72.51 171.92 177.77 -145.96 -123.75 -131.92



62 132.19 -28.99 -40.20 -124.24 102.47 150.57 153.67 -156.93 173.21 128.74 -39.03 -128.00 164.06 131.32 150.91 155.38 -163.67 135.73 141.02 26.32 -81.44 133.39 119.99 147.72 149.08 -162.74 156.67 136.78 -48.24 178.31 85.20 139.96 144.45 160.42 -163.13 -175.12



64 122.08 -68.54 -52.13 162.95 103.93 113.13 115.08 164.10 132.09 114.04 -47.59 174.93 171.64 112.15 123.18 116.19 164.34 117.06 135.76 -7.23 -137.57 119.37 114.07 121.17 117.49 156.98 117.11 122.93 -57.71 174.93 96.64 122.43 120.24 125.81 161.39 136.57



66 111.30 -112.13 -133.93 113.13 108.41 86.69 92.33 129.40 98.31 98.93 -62.91 156.18 168.20 96.06 99.43 90.80 135.47 98.06 129.39 -79.78 -179.15 105.45 109.56 93.39 95.56 124.16 80.78 110.13 -77.82 169.24 111.84 108.22 98.21 98.74 132.72 97.17



68 104.10 -151.20 171.02 81.82 108.73 63.43 74.02 99.99 66.31 81.43 -88.50 145.63 165.88 80.86 74.95 69.77 109.59 70.99 13.98 -125.55 158.82 87.50 105.56 61.99 75.63 97.85 46.92 95.93 -115.61 162.30 153.04 95.23 72.58 73.69 107.26 64.86



70 119.54 174.69 152.54 46.47 102.71 38.48 54.97 73.02 32.11 21.43 -123.34 138.94 165.23 66.54 44.82 49.19 85.10 29.04 -50.45 -164.31 142.85 4.90 102.45 25.73 54.89 74.26 15.77 68.66 -162.64 152.15 172.53 82.13 37.47 49.58 82.26 33.73



72 -156.58 144.03 133.16 -42.37 92.76 5.32 32.83 44.29 -9.12 -70.04 -179.93 132.06 162.77 55.29 3.77 25.65 60.09 -18.25 -63.43 140.86 126.42 -83.72 102.34 -13.75 30.60 48.71 -13.61 -54.36 161.62 136.74 160.24 68.13 -8.55 25.23 55.88 0.11



74 -137.70 113.73 109.40 -106.89 82.88 -45.25 3.96 1.26 -54.79 -88.04 107.17 122.44 156.79 56.94 -46.20 -9.63 24.80 -54.85 -75.50 92.89 106.89 -102.52 110.04 -54.56 -3.20 8.12 -43.11 -91.26 133.61 117.39 141.33 54.58 -54.61 -4.94 23.62 -37.10



76 -133.38 80.97 80.82 -140.52 -149.45 -97.92 -66.54 -71.54 -95.17 -100.85 62.22 111.53 134.27 141.31 -91.44 -81.97 -85.36 -83.83 -87.57 63.88 82.36 -114.44 132.06 -95.14 -59.26 -78.37 -75.66 -107.62 107.71 95.66 113.87 59.14 -93.02 -63.87 -43.25 -76.26



78 -132.25 47.64 48.82 -176.59 -149.59 -133.35 -167.21 -125.62 -128.41 -114.66 36.68 103.70 23.37 163.44 -130.13 -146.83 -142.97 -109.56 -100.40 43.14 51.19 -113.15 151.40 -133.22 -126.13 -134.37 -113.15 -120.18 83.97 72.61 65.94 144.08 -128.30 -147.70 -133.27 -115.15



80 -134.79 20.32 14.66 126.26 -173.01 -162.47 159.45 -159.70 -159.19 -129.44 19.00 105.79 -15.55 154.67 -165.40 178.10 -170.56 -133.72 -113.33 25.95 16.92 -92.40 148.87 -168.52 -173.13 -165.06 -155.70 -131.49 62.83 46.85 7.40 138.78 -162.30 171.42 -171.19 -150.84



82 -139.69 -0.66 -21.94 47.50 158.86 168.99 135.74 173.04 168.59 -142.52 2.89 171.13 -30.89 137.28 160.77 151.26 166.59 -158.91 -124.99 11.11 -13.71 -72.28 132.18 159.56 149.91 170.18 157.70 -141.13 43.04 9.59 -21.38 118.99 165.90 141.09 161.98 176.92



84 -146.48 -24.16 -60.02 -10.70 134.86 140.72 115.10 148.40 135.14 -151.91 -17.14 -140.22 -46.44 115.31 128.67 127.07 146.04 172.04 -135.92 -22.33 -41.07 -66.16 108.62 131.99 115.85 148.40 105.75 -147.22 23.28 -31.76 -38.34 101.07 135.92 113.54 139.24 144.39



86 -157.76 -77.22 -100.23 -45.18 118.14 112.09 95.44 123.35 100.91 -161.02 -42.55 -147.46 -68.29 92.54 98.47 102.39 126.54 135.96 -147.92 173.93 -70.38 -75.43 83.08 106.41 84.37 128.97 44.64 -151.77 -2.82 -59.82 -57.06 86.96 105.08 88.13 117.58 108.91



88 -173.40 -160.78 -138.81 -68.80 79.47 80.30 73.38 95.22 61.55 -173.30 -72.41 -158.03 -88.36 68.71 68.58 73.72 106.17 65.26 -161.05 157.10 -103.74 -91.58 55.51 76.33 53.08 109.97 -1.19 -161.00 -150.27 -81.54 -80.55 72.81 70.55 61.49 93.96 74.09



90 170.19 161.83 -171.90 -87.85 34.38 41.71 46.10 64.19 8.80 173.95 -116.80 -169.53 -96.23 39.64 37.84 41.24 85.13 -19.25 -172.18 139.91 -142.19 -104.73 21.56 39.52 19.09 88.15 -28.99 -178.36 176.07 -114.59 -106.64 51.18 33.98 29.38 67.85 41.95












GPS_III_SVN77_EC_L2_Antenna_Patterns_Phase.pdf




GPS_III_SVN77_EC_L2_Antenna_Patterns_Phase.xlsx



Phase RHCP (deg)



Phi (deg)



Theta (deg) 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350



-90 168.25 -176.71 89.98 148.52 153.61 22.95 92.13 40.84 -77.16 -103.67 -136.20 27.00 146.61 136.56 97.87 65.94 68.45 -112.11 141.19 -146.75 37.29 137.63 74.79 73.33 72.63 12.98 -87.20 -153.55 165.32 40.27 129.48 120.56 104.02 70.08 33.36 -130.07



-88 154.76 -153.14 125.81 176.69 -8.09 48.36 113.10 39.06 -55.76 23.43 -119.03 47.53 167.94 144.37 109.03 75.26 61.32 -78.58 109.52 -127.19 52.40 162.48 78.31 70.45 85.88 9.54 -32.82 109.38 -171.43 65.89 158.52 108.05 114.57 76.54 35.64 -87.83



-86 125.40 -123.46 165.64 -155.90 12.54 74.56 132.63 43.79 -36.41 91.70 -104.61 63.43 -172.09 139.66 119.26 82.72 43.51 -47.56 93.95 -107.86 62.06 -166.66 73.59 78.10 78.77 1.86 -8.85 98.02 -116.08 102.88 -167.92 89.74 125.38 74.81 33.88 -46.71



-84 100.60 -63.60 -149.54 -128.92 25.60 98.37 168.00 51.32 -18.54 105.19 -93.12 19.06 -151.62 102.66 127.80 91.02 30.04 -19.92 90.79 -84.94 -76.55 -121.73 59.05 90.53 32.70 -1.81 5.06 107.06 -28.87 -138.24 -128.55 82.91 136.06 71.37 28.16 -15.31



-82 93.18 10.14 -102.00 -102.28 37.42 116.07 -46.55 58.08 -1.45 113.82 -80.71 -80.99 -128.79 68.43 128.33 94.19 24.71 4.31 92.94 -31.90 -78.54 -74.75 45.26 102.30 4.40 0.95 17.56 116.72 0.29 -91.43 -86.41 81.75 142.43 63.31 19.46 8.42



-80 96.00 34.90 -63.56 -76.15 50.48 125.46 -19.33 62.47 14.38 121.90 -64.94 -67.31 -101.48 66.26 112.54 72.36 24.58 24.92 98.39 63.04 -66.30 -42.63 44.13 110.93 2.81 8.82 30.35 125.45 26.36 -65.68 -49.07 83.14 138.67 47.17 14.22 27.61



-78 103.07 53.09 -37.10 -50.87 64.87 124.28 -0.07 64.19 28.51 129.89 -45.56 -52.63 -69.80 72.86 93.22 34.61 27.32 41.13 105.64 92.88 -52.44 -21.65 51.03 116.71 8.74 19.18 43.19 132.63 51.30 -43.46 -20.54 85.83 124.36 33.41 15.16 43.29



-76 112.78 72.07 -19.71 -26.45 79.54 115.08 15.86 64.11 41.72 138.26 -21.38 -37.91 -36.88 81.11 87.93 27.59 31.77 54.21 113.99 111.37 -38.71 -6.41 61.35 120.86 15.76 30.29 56.68 139.03 74.52 -23.08 0.94 88.16 111.69 27.36 20.61 56.20



-74 125.64 92.82 -8.18 -2.49 93.67 109.87 28.76 64.30 55.17 148.07 32.28 -23.47 -3.59 89.67 91.23 31.36 37.36 66.33 123.38 127.35 -25.36 6.70 72.81 124.32 22.19 41.65 71.67 146.91 96.48 -4.69 17.78 89.79 107.96 25.40 29.10 68.05



-72 142.32 115.45 0.01 21.21 107.11 113.76 39.73 66.59 69.17 160.11 161.37 -9.14 32.90 98.79 97.98 38.18 43.75 78.33 134.07 141.86 -11.35 19.08 84.00 128.05 28.94 52.84 88.08 157.89 118.00 11.72 31.59 91.86 111.11 26.79 39.75 80.16



-70 163.93 140.46 5.89 44.74 120.42 123.70 50.09 71.29 83.30 174.93 -169.70 5.98 78.77 108.07 106.47 46.96 50.69 90.10 147.78 156.76 6.12 30.57 94.40 133.32 37.00 63.16 105.05 172.23 139.83 26.40 42.56 95.14 118.52 32.06 51.94 92.99



-68 -169.07 166.75 10.75 70.38 133.33 136.20 60.49 78.24 97.16 -166.70 -148.64 23.21 136.09 116.30 116.21 57.57 58.10 102.22 170.49 175.44 35.49 40.76 103.81 140.44 46.27 72.61 121.94 -170.00 162.66 40.15 50.34 99.84 128.47 40.74 65.65 106.79



-66 -138.66 -167.85 12.42 102.72 144.05 149.58 70.73 87.76 110.64 -139.87 -127.97 44.45 -175.96 121.83 126.52 70.38 66.28 118.55 -138.56 -158.68 99.20 -126.83 110.48 148.36 55.80 81.89 139.37 -147.62 -172.87 55.23 58.34 105.77 139.55 52.10 81.24 121.09



-64 -107.03 -141.44 -32.53 148.70 148.92 165.14 79.79 102.40 124.61 -87.92 -106.81 77.75 -146.21 121.02 136.52 91.13 76.03 168.17 -73.90 -123.12 155.60 -120.06 109.25 156.71 63.58 92.51 161.68 -116.91 -145.66 95.03 102.98 110.82 150.63 66.85 101.97 134.63



-62 -72.80 -109.83 -115.67 -159.41 129.16 -173.15 83.27 147.75 -45.95 -28.36 -85.71 156.32 -126.63 102.60 144.54 -112.24 102.11 -90.74 -42.01 -83.78 -174.86 -112.63 88.86 167.41 61.95 -162.53 -134.63 -73.26 -113.36 -149.17 -131.92 108.20 160.57 101.29 -170.95 141.94



-60 -31.33 -66.63 -120.01 -122.56 71.05 -135.69 -44.13 -97.31 -28.83 3.88 -63.96 -147.83 -111.53 67.20 144.55 -89.55 -90.34 -61.16 -20.41 -52.41 -151.29 -105.22 62.35 -167.54 -56.81 -74.68 -42.88 -27.54 -73.54 -130.91 -115.13 86.46 165.32 -124.72 -87.67 30.51



-58 9.27 -24.10 -116.23 -96.07 63.31 -80.10 -55.85 -70.72 -13.96 23.57 -40.07 -124.32 -99.20 54.59 106.04 -76.44 -74.92 -37.31 0.74 -28.92 -127.90 -97.77 59.32 -49.70 -70.47 -60.64 -17.69 4.26 -32.53 -119.00 -103.02 66.98 6.04 -97.39 -69.10 6.46



-56 37.01 1.95 -110.15 -75.02 72.29 -45.11 -47.16 -53.48 -0.17 38.50 -13.16 -108.48 -89.46 58.73 54.78 -63.44 -57.70 -10.46 22.60 -8.62 -102.81 -90.95 69.75 -27.72 -65.43 -47.14 -2.02 25.83 -1.28 -106.87 -93.88 70.44 6.97 -79.68 -56.79 9.73



-54 54.61 19.18 -103.89 -58.76 87.49 -37.72 -35.30 -37.46 12.94 51.46 17.55 -95.85 -81.97 70.33 48.32 -48.40 -38.11 14.19 43.16 12.31 -77.12 -85.23 88.18 -23.82 -57.42 -33.56 10.83 42.47 21.59 -95.33 -89.90 88.12 7.90 -61.15 -45.47 13.51



-52 66.78 34.61 -98.93 -48.24 109.98 -78.26 -21.15 -20.84 25.44 63.50 51.38 -86.50 -77.14 88.20 41.39 -30.45 -17.77 31.01 61.16 38.68 -54.76 -80.61 114.88 -23.04 -46.23 -19.07 22.05 57.08 41.14 -86.57 -93.96 119.31 6.76 -39.00 -32.29 16.13



-50 76.50 57.77 -97.81 -45.98 143.77 -110.48 -4.85 -2.45 36.57 75.39 86.87 -86.09 -77.51 117.44 -13.67 -9.90 1.20 40.12 76.48 80.34 -37.02 -77.62 151.13 -26.53 -29.46 -2.52 31.30 71.63 61.25 -86.67 -104.51 163.19 -1.28 -14.10 -14.47 18.11



-48 83.89 118.12 -105.20 -61.09 -175.36 -107.81 12.89 19.03 45.43 88.00 124.29 -121.95 -87.99 175.63 -59.45 11.66 18.37 42.89 89.46 135.90 -12.78 -78.82 -167.15 -41.13 -3.59 16.12 36.16 86.54 86.11 -109.39 -112.13 -156.39 -44.63 9.28 9.22 20.13



-46 76.27 173.43 -124.02 -104.06 -141.37 -93.27 30.43 45.13 50.57 106.27 164.41 -165.45 -107.40 -122.98 -63.67 31.87 37.49 38.94 100.89 176.33 164.90 -89.13 -130.35 -60.24 31.93 34.94 30.87 99.32 128.00 -137.21 -110.30 -125.70 -69.23 27.05 35.19 20.81



-44 -11.28 -162.21 -139.58 -129.99 -115.42 -73.94 44.01 75.15 46.81 -82.20 -154.06 -167.02 -120.63 -90.73 -59.82 50.86 66.67 21.74 101.87 -153.09 179.26 -105.44 -101.04 -64.51 64.99 51.95 13.60 -51.58 -145.35 -143.40 -99.26 -99.09 -63.83 38.56 58.67 12.93



-42 -21.56 -135.71 -141.01 -134.47 -92.09 -55.25 47.20 102.63 22.97 -64.13 -117.27 -154.72 -121.04 -68.03 -52.73 74.14 104.70 -8.18 -45.75 -118.80 -161.17 -108.15 -76.33 -57.04 86.74 66.37 2.10 -43.27 -96.01 -141.98 -83.72 -74.04 -51.91 43.26 78.81 -6.23



-40 -17.41 -98.71 -129.79 -125.24 -69.72 -40.93 26.27 121.58 -4.14 -51.25 -89.38 -132.13 -106.37 -49.20 -44.26 -133.04 129.80 -18.06 -37.19 -84.77 -132.00 -94.26 -55.62 -45.33 96.35 74.14 0.96 -32.05 -74.63 -134.50 -70.65 -52.62 -39.74 37.37 98.16 -13.32



-38 -14.50 -72.82 -105.36 -93.49 -50.05 -30.43 -10.45 125.20 -9.43 -39.28 -69.48 -101.45 -74.21 -33.02 -35.08 -73.86 138.39 -15.01 -31.07 -66.19 -100.54 -73.94 -39.51 -33.52 -22.48 31.89 3.47 -22.65 -62.05 -116.75 -59.71 -36.20 -28.82 18.73 119.23 -10.61



-36 -12.20 -58.80 -71.44 -45.12 -33.88 -20.99 -13.33 67.00 -3.00 -26.93 -54.68 -72.94 -40.29 -18.43 -24.84 -48.41 81.42 -11.43 -27.90 -58.49 -77.99 -54.37 -26.83 -22.40 -31.15 -16.26 7.22 -14.37 -52.11 -90.01 -46.49 -22.92 -18.54 4.89 -23.54 -2.62



-34 -7.22 -48.22 -42.20 -19.08 -19.61 -10.16 0.61 29.64 8.42 -12.89 -41.51 -51.55 -18.01 -4.86 -13.32 -29.40 -0.68 -7.31 -25.77 -54.64 -62.06 -35.96 -15.02 -10.52 -16.91 -6.85 12.66 -5.48 -41.31 -60.00 -28.52 -9.86 -7.55 6.88 -5.13 8.16



-32 4.59 -34.90 -17.83 -1.03 -1.57 5.99 21.38 32.75 23.78 6.33 -24.01 -32.12 -0.30 9.78 1.88 -8.18 10.62 3.04 -20.17 -48.97 -45.43 -14.44 0.63 6.99 7.59 14.23 21.92 7.66 -25.40 -29.95 -3.72 6.87 8.27 21.79 16.59 21.26



-30 30.30 -3.32 14.31 27.06 31.38 33.50 45.11 45.55 43.88 35.86 11.76 -2.46 22.32 30.56 27.00 27.56 42.04 30.52 2.52 -30.09 -15.44 17.14 28.17 37.60 43.52 43.07 38.65 31.01 6.33 5.68 28.92 32.38 35.96 46.55 39.44 38.54



-28 68.86 63.49 59.63 67.33 73.21 68.17 68.92 64.25 66.96 68.53 64.02 50.83 54.96 60.04 61.84 68.39 76.01 69.30 56.54 38.54 46.52 58.62 66.11 73.23 76.64 73.21 64.57 64.38 59.32 51.39 63.19 64.66 68.77 71.24 63.66 61.88



-26 96.33 96.48 90.88 94.83 97.98 93.86 89.72 84.67 87.59 91.07 92.28 88.89 85.82 87.83 90.09 93.05 95.75 92.31 88.77 87.12 87.91 89.91 93.58 96.44 97.44 95.69 90.82 92.05 93.15 86.90 89.08 90.25 91.32 89.77 85.72 86.68



-24 109.59 108.49 105.33 108.06 110.25 108.69 104.93 101.30 102.39 104.26 104.99 104.68 103.95 105.34 106.33 106.66 107.01 104.58 102.84 103.40 104.88 106.54 108.17 109.38 109.74 109.26 107.68 107.89 108.17 105.22 105.19 105.84 104.90 102.62 101.63 104.18



-22 116.04 114.51 113.13 115.35 117.26 117.16 114.81 112.45 112.03 112.21 112.09 112.49 113.37 114.91 115.26 115.02 114.75 113.22 112.02 112.62 114.14 115.52 116.26 117.12 117.37 117.02 116.58 116.30 115.85 114.57 114.63 115.06 113.63 111.65 111.80 114.06



-20 119.58 118.34 118.16 119.88 121.38 121.76 120.63 119.15 118.05 117.20 116.70 117.17 118.39 119.84 120.20 120.23 120.13 119.48 118.58 118.68 119.60 120.43 120.90 121.72 121.91 121.33 121.08 120.80 120.26 119.64 119.80 120.15 119.18 117.95 118.17 119.45



-18 121.64 120.89 121.13 122.22 123.19 123.60 123.35 122.60 121.39 120.12 119.53 119.94 120.93 122.04 122.58 122.94 123.13 123.03 122.43 122.04 122.17 122.51 123.03 123.81 123.92 123.29 123.08 123.02 122.67 122.20 122.06 122.22 122.03 121.67 121.75 122.15



-16 122.30 121.86 121.98 122.44 122.92 123.31 123.63 123.44 122.43 121.15 120.56 120.85 121.55 122.32 122.92 123.46 123.85 123.97 123.50 122.81 122.37 122.42 123.00 123.70 123.75 123.23 123.10 123.30 123.18 122.68 122.19 122.09 122.40 122.72 122.84 122.81



-14 120.73 120.38 120.22 120.22 120.37 120.80 121.44 121.63 120.95 119.92 119.35 119.46 119.93 120.48 120.99 121.52 121.97 122.06 121.54 120.73 120.10 120.04 120.56 121.14 121.17 120.78 120.74 121.12 121.22 120.77 120.16 119.89 120.26 120.88 121.20 121.12



-12 115.90 115.52 115.14 114.83 114.81 115.31 116.12 116.55 116.25 115.55 115.04 114.96 115.22 115.57 115.88 116.22 116.49 116.38 115.77 114.96 114.38 114.29 114.67 115.14 115.25 115.03 115.09 115.54 115.84 115.63 115.16 114.87 115.09 115.67 116.13 116.18



-10 107.11 106.74 106.27 105.86 105.80 106.29 107.06 107.55 107.48 107.04 106.61 106.44 106.53 106.71 106.83 106.91 106.87 106.55 105.91 105.19 104.65 104.46 104.64 104.98 105.17 105.17 105.32 105.78 106.24 106.39 106.28 106.16 106.29 106.69 107.10 107.26



-8 94.65 94.39 94.04 93.74 93.71 94.00 94.43 94.68 94.59 94.27 93.95 93.81 93.86 93.97 94.03 93.99 93.81 93.45 92.92 92.31 91.77 91.42 91.30 91.37 91.45 91.54 91.74 92.18 92.74 93.24 93.59 93.83 94.07 94.34 94.60 94.72



-6 80.81 80.66 80.47 80.29 80.20 80.20 80.23 80.19 80.05 79.86 79.71 79.66 79.71 79.78 79.80 79.74 79.57 79.27 78.88 78.42 77.96 77.57 77.31 77.17 77.14 77.21 77.43 77.81 78.34 78.93 79.49 79.96 80.34 80.61 80.79 80.85



-4 69.15 69.08 68.97 68.85 68.73 68.63 68.53 68.45 68.38 68.32 68.29 68.28 68.29 68.28 68.24 68.14 67.98 67.76 67.50 67.22 66.95 66.71 66.53 66.43 66.41 66.49 66.65 66.91 67.25 67.64 68.03 68.40 68.71 68.94 69.09 69.15



-2 61.91 61.91 61.89 61.85 61.82 61.78 61.74 61.71 61.68 61.66 61.64 61.62 61.59 61.55 61.50 61.43 61.34 61.24 61.13 61.02 60.93 60.85 60.79 60.76 60.77 60.81 60.88 60.98 61.11 61.25 61.39 61.53 61.66 61.76 61.84 61.89



0 59.38 59.38 59.38 59.38 59.38 59.38 59.38 59.38 59.38 59.38 59.38 59.38 59.38 59.38 59.38 59.38 59.38 59.38 59.38 59.38 59.38 59.38 59.38 59.38 59.38 59.38 59.38 59.38 59.38 59.38 59.38 59.38 59.38 59.38 59.38 59.38



2 61.13 61.02 60.93 60.85 60.79 60.76 60.77 60.81 60.88 60.98 61.11 61.25 61.39 61.53 61.66 61.76 61.84 61.89 61.91 61.91 61.89 61.85 61.82 61.78 61.74 61.71 61.68 61.66 61.64 61.62 61.59 61.55 61.50 61.43 61.34 61.24



4 67.50 67.22 66.95 66.71 66.53 66.43 66.41 66.49 66.65 66.91 67.25 67.64 68.03 68.40 68.71 68.94 69.09 69.15 69.15 69.08 68.97 68.85 68.73 68.63 68.53 68.45 68.38 68.32 68.29 68.28 68.29 68.28 68.24 68.14 67.98 67.76



6 78.88 78.42 77.96 77.57 77.31 77.17 77.14 77.21 77.43 77.81 78.34 78.93 79.49 79.96 80.34 80.61 80.79 80.85 80.81 80.66 80.47 80.29 80.20 80.20 80.23 80.19 80.05 79.86 79.71 79.66 79.71 79.78 79.80 79.74 79.57 79.27



8 92.92 92.31 91.77 91.42 91.30 91.37 91.45 91.54 91.74 92.18 92.74 93.24 93.59 93.83 94.07 94.34 94.60 94.72 94.65 94.39 94.04 93.74 93.71 94.00 94.43 94.68 94.59 94.27 93.95 93.81 93.86 93.97 94.03 93.99 93.81 93.45



10 105.91 105.19 104.65 104.46 104.64 104.98 105.17 105.17 105.32 105.78 106.24 106.39 106.28 106.16 106.29 106.69 107.10 107.26 107.11 106.74 106.27 105.86 105.80 106.29 107.06 107.55 107.48 107.04 106.61 106.44 106.53 106.71 106.83 106.91 106.87 106.55



12 115.77 114.96 114.38 114.29 114.67 115.14 115.25 115.03 115.09 115.54 115.84 115.63 115.16 114.87 115.09 115.67 116.13 116.18 115.90 115.52 115.14 114.83 114.81 115.31 116.12 116.55 116.25 115.55 115.04 114.96 115.22 115.57 115.88 116.22 116.49 116.38



14 121.54 120.73 120.10 120.04 120.56 121.14 121.17 120.78 120.74 121.12 121.22 120.77 120.16 119.89 120.26 120.88 121.20 121.12 120.73 120.38 120.22 120.22 120.37 120.80 121.44 121.63 120.95 119.92 119.35 119.46 119.93 120.48 120.99 121.52 121.97 122.06



16 123.50 122.81 122.37 122.42 123.00 123.70 123.75 123.23 123.10 123.30 123.18 122.68 122.19 122.09 122.40 122.72 122.84 122.81 122.30 121.86 121.98 122.44 122.92 123.31 123.63 123.44 122.43 121.15 120.56 120.85 121.55 122.32 122.92 123.46 123.85 123.97



18 122.43 122.04 122.17 122.51 123.03 123.81 123.92 123.29 123.08 123.02 122.67 122.20 122.06 122.22 122.03 121.67 121.75 122.15 121.64 120.89 121.13 122.22 123.19 123.60 123.35 122.60 121.39 120.12 119.53 119.94 120.93 122.04 122.58 122.94 123.13 123.03



20 118.58 118.68 119.60 120.43 120.90 121.72 121.91 121.33 121.08 120.80 120.26 119.64 119.80 120.15 119.18 117.95 118.17 119.45 119.58 118.34 118.16 119.88 121.38 121.76 120.63 119.15 118.05 117.20 116.70 117.17 118.39 119.84 120.20 120.23 120.13 119.48



22 112.02 112.62 114.14 115.52 116.26 117.12 117.37 117.02 116.58 116.30 115.85 114.57 114.63 115.06 113.63 111.65 111.80 114.06 116.04 114.51 113.13 115.35 117.26 117.16 114.81 112.45 112.03 112.21 112.09 112.49 113.37 114.91 115.26 115.02 114.75 113.22



24 102.84 103.40 104.88 106.54 108.17 109.38 109.74 109.26 107.68 107.89 108.17 105.22 105.19 105.84 104.90 102.62 101.63 104.18 109.59 108.49 105.33 108.06 110.25 108.69 104.93 101.30 102.39 104.26 104.99 104.68 103.95 105.34 106.33 106.66 107.01 104.58



26 88.77 87.12 87.91 89.91 93.58 96.44 97.44 95.69 90.82 92.05 93.15 86.90 89.08 90.25 91.32 89.77 85.72 86.68 96.33 96.48 90.88 94.83 97.98 93.86 89.72 84.67 87.59 91.07 92.28 88.89 85.82 87.83 90.09 93.05 95.75 92.31



28 56.54 38.54 46.52 58.62 66.11 73.23 76.64 73.21 64.57 64.38 59.32 51.39 63.19 64.66 68.77 71.24 63.66 61.88 68.86 63.49 59.63 67.33 73.21 68.17 68.92 64.25 66.96 68.53 64.02 50.83 54.96 60.04 61.84 68.39 76.01 69.30



30 2.52 -30.09 -15.44 17.14 28.17 37.60 43.52 43.07 38.65 31.01 6.33 5.68 28.92 32.38 35.96 46.55 39.44 38.54 30.30 -3.32 14.31 27.06 31.38 33.50 45.11 45.55 43.88 35.86 11.76 -2.46 22.32 30.56 27.00 27.56 42.04 30.52



32 -20.17 -48.97 -45.43 -14.44 0.63 6.99 7.59 14.23 21.92 7.66 -25.40 -29.95 -3.72 6.87 8.27 21.79 16.59 21.26 4.59 -34.90 -17.83 -1.03 -1.57 5.99 21.38 32.75 23.78 6.33 -24.01 -32.12 -0.30 9.78 1.88 -8.18 10.62 3.04



34 -25.77 -54.64 -62.06 -35.96 -15.02 -10.52 -16.91 -6.85 12.66 -5.48 -41.31 -60.00 -28.52 -9.86 -7.55 6.88 -5.13 8.16 -7.22 -48.22 -42.20 -19.08 -19.61 -10.16 0.61 29.64 8.42 -12.89 -41.51 -51.55 -18.01 -4.86 -13.32 -29.40 -0.68 -7.31



36 -27.90 -58.49 -77.99 -54.37 -26.83 -22.40 -31.15 -16.26 7.22 -14.37 -52.11 -90.01 -46.49 -22.92 -18.54 4.89 -23.54 -2.62 -12.20 -58.80 -71.44 -45.12 -33.88 -20.99 -13.33 67.00 -3.00 -26.93 -54.68 -72.94 -40.29 -18.43 -24.84 -48.41 81.42 -11.43



38 -31.07 -66.19 -100.54 -73.94 -39.51 -33.52 -22.48 31.89 3.47 -22.65 -62.05 -116.75 -59.71 -36.20 -28.82 18.73 119.23 -10.61 -14.50 -72.82 -105.36 -93.49 -50.05 -30.43 -10.45 125.20 -9.43 -39.28 -69.48 -101.45 -74.21 -33.02 -35.08 -73.86 138.39 -15.01



40 -37.19 -84.77 -132.00 -94.26 -55.62 -45.33 96.35 74.14 0.96 -32.05 -74.63 -134.50 -70.65 -52.62 -39.74 37.37 98.16 -13.32 -17.41 -98.71 -129.79 -125.24 -69.72 -40.93 26.27 121.58 -4.14 -51.25 -89.38 -132.13 -106.37 -49.20 -44.26 -133.04 129.80 -18.06



42 -45.75 -118.80 -161.17 -108.15 -76.33 -57.04 86.74 66.37 2.10 -43.27 -96.01 -141.98 -83.72 -74.04 -51.91 43.26 78.81 -6.23 -21.56 -135.71 -141.01 -134.47 -92.09 -55.25 47.20 102.63 22.97 -64.13 -117.27 -154.72 -121.04 -68.03 -52.73 74.14 104.70 -8.18



44 101.87 -153.09 179.26 -105.44 -101.04 -64.51 64.99 51.95 13.60 -51.58 -145.35 -143.40 -99.26 -99.09 -63.83 38.56 58.67 12.93 -11.28 -162.21 -139.58 -129.99 -115.42 -73.94 44.01 75.15 46.81 -82.20 -154.06 -167.02 -120.63 -90.73 -59.82 50.86 66.67 21.74



46 100.89 176.33 164.90 -89.13 -130.35 -60.24 31.93 34.94 30.87 99.32 128.00 -137.21 -110.30 -125.70 -69.23 27.05 35.19 20.81 76.27 173.43 -124.02 -104.06 -141.37 -93.27 30.43 45.13 50.57 106.27 164.41 -165.45 -107.40 -122.98 -63.67 31.87 37.49 38.94



48 89.46 135.90 -12.78 -78.82 -167.15 -41.13 -3.59 16.12 36.16 86.54 86.11 -109.39 -112.13 -156.39 -44.63 9.28 9.22 20.13 83.89 118.12 -105.20 -61.09 -175.36 -107.81 12.89 19.03 45.43 88.00 124.29 -121.95 -87.99 175.63 -59.45 11.66 18.37 42.89



50 76.48 80.34 -37.02 -77.62 151.13 -26.53 -29.46 -2.52 31.30 71.63 61.25 -86.67 -104.51 163.19 -1.28 -14.10 -14.47 18.11 76.50 57.77 -97.81 -45.98 143.77 -110.48 -4.85 -2.45 36.57 75.39 86.87 -86.09 -77.51 117.44 -13.67 -9.90 1.20 40.12



52 61.16 38.68 -54.76 -80.61 114.88 -23.04 -46.23 -19.07 22.05 57.08 41.14 -86.57 -93.96 119.31 6.76 -39.00 -32.29 16.13 66.78 34.61 -98.93 -48.24 109.98 -78.26 -21.15 -20.84 25.44 63.50 51.38 -86.50 -77.14 88.20 41.39 -30.45 -17.77 31.01



54 43.16 12.31 -77.12 -85.23 88.18 -23.82 -57.42 -33.56 10.83 42.47 21.59 -95.33 -89.90 88.12 7.90 -61.15 -45.47 13.51 54.61 19.18 -103.89 -58.76 87.49 -37.72 -35.30 -37.46 12.94 51.46 17.55 -95.85 -81.97 70.33 48.32 -48.40 -38.11 14.19



56 22.60 -8.62 -102.81 -90.95 69.75 -27.72 -65.43 -47.14 -2.02 25.83 -1.28 -106.87 -93.88 70.44 6.97 -79.68 -56.79 9.73 37.01 1.95 -110.15 -75.02 72.29 -45.11 -47.16 -53.48 -0.17 38.50 -13.16 -108.48 -89.46 58.73 54.78 -63.44 -57.70 -10.46



58 0.74 -28.92 -127.90 -97.77 59.32 -49.70 -70.47 -60.64 -17.69 4.26 -32.53 -119.00 -103.02 66.98 6.04 -97.39 -69.10 6.46 9.27 -24.10 -116.23 -96.07 63.31 -80.10 -55.85 -70.72 -13.96 23.57 -40.07 -124.32 -99.20 54.59 106.04 -76.44 -74.92 -37.31



60 -20.41 -52.41 -151.29 -105.22 62.35 -167.54 -56.81 -74.68 -42.88 -27.54 -73.54 -130.91 -115.13 86.46 165.32 -124.72 -87.67 30.51 -31.33 -66.63 -120.01 -122.56 71.05 -135.69 -44.13 -97.31 -28.83 3.88 -63.96 -147.83 -111.53 67.20 144.55 -89.55 -90.34 -61.16



62 -42.01 -83.78 -174.86 -112.63 88.86 167.41 61.95 -162.53 -134.63 -73.26 -113.36 -149.17 -131.92 108.20 160.57 101.29 -170.95 141.94 -72.80 -109.83 -115.67 -159.41 129.16 -173.15 83.27 147.75 -45.95 -28.36 -85.71 156.32 -126.63 102.60 144.54 -112.24 102.11 -90.74



64 -73.90 -123.12 155.60 -120.06 109.25 156.71 63.58 92.51 161.68 -116.91 -145.66 95.03 102.98 110.82 150.63 66.85 101.97 134.63 -107.03 -141.44 -32.53 148.70 148.92 165.14 79.79 102.40 124.61 -87.92 -106.81 77.75 -146.21 121.02 136.52 91.13 76.03 168.17



66 -138.56 -158.68 99.20 -126.83 110.48 148.36 55.80 81.89 139.37 -147.62 -172.87 55.23 58.34 105.77 139.55 52.10 81.24 121.09 -138.66 -167.85 12.42 102.72 144.05 149.58 70.73 87.76 110.64 -139.87 -127.97 44.45 -175.96 121.83 126.52 70.38 66.28 118.55



68 170.49 175.44 35.49 40.76 103.81 140.44 46.27 72.61 121.94 -170.00 162.66 40.15 50.34 99.84 128.47 40.74 65.65 106.79 -169.07 166.75 10.75 70.38 133.33 136.20 60.49 78.24 97.16 -166.70 -148.64 23.21 136.09 116.30 116.21 57.57 58.10 102.22



70 147.78 156.76 6.12 30.57 94.40 133.32 37.00 63.16 105.05 172.23 139.83 26.40 42.56 95.14 118.52 32.06 51.94 92.99 163.93 140.46 5.89 44.74 120.42 123.70 50.09 71.29 83.30 174.93 -169.70 5.98 78.77 108.07 106.47 46.96 50.69 90.10



72 134.07 141.86 -11.35 19.08 84.00 128.05 28.94 52.84 88.08 157.89 118.00 11.72 31.59 91.86 111.11 26.79 39.75 80.16 142.32 115.45 0.01 21.21 107.11 113.76 39.73 66.59 69.17 160.11 161.37 -9.14 32.90 98.79 97.98 38.18 43.75 78.33



74 123.38 127.35 -25.36 6.70 72.81 124.32 22.19 41.65 71.67 146.91 96.48 -4.69 17.78 89.79 107.96 25.40 29.10 68.05 125.64 92.82 -8.18 -2.49 93.67 109.87 28.76 64.30 55.17 148.07 32.28 -23.47 -3.59 89.67 91.23 31.36 37.36 66.33



76 113.99 111.37 -38.71 -6.41 61.35 120.86 15.76 30.29 56.68 139.03 74.52 -23.08 0.94 88.16 111.69 27.36 20.61 56.20 112.78 72.07 -19.71 -26.45 79.54 115.08 15.86 64.11 41.72 138.26 -21.38 -37.91 -36.88 81.11 87.93 27.59 31.77 54.21



78 105.64 92.88 -52.44 -21.65 51.03 116.71 8.74 19.18 43.19 132.63 51.30 -43.46 -20.54 85.83 124.36 33.41 15.16 43.29 103.07 53.09 -37.10 -50.87 64.87 124.28 -0.07 64.19 28.51 129.89 -45.56 -52.63 -69.80 72.86 93.22 34.61 27.32 41.13



80 98.39 63.04 -66.30 -42.63 44.13 110.93 2.81 8.82 30.35 125.45 26.36 -65.68 -49.07 83.14 138.67 47.17 14.22 27.61 96.00 34.90 -63.56 -76.15 50.48 125.46 -19.33 62.47 14.38 121.90 -64.94 -67.31 -101.48 66.26 112.54 72.36 24.58 24.92



82 92.94 -31.90 -78.54 -74.75 45.26 102.30 4.40 0.95 17.56 116.72 0.29 -91.43 -86.41 81.75 142.43 63.31 19.46 8.42 93.18 10.14 -102.00 -102.28 37.42 116.07 -46.55 58.08 -1.45 113.82 -80.71 -80.99 -128.79 68.43 128.33 94.19 24.71 4.31



84 90.79 -84.94 -76.55 -121.73 59.05 90.53 32.70 -1.81 5.06 107.06 -28.87 -138.24 -128.55 82.91 136.06 71.37 28.16 -15.31 100.60 -63.60 -149.54 -128.92 25.60 98.37 168.00 51.32 -18.54 105.19 -93.12 19.06 -151.62 102.66 127.80 91.02 30.04 -19.92



86 93.95 -107.86 62.06 -166.66 73.59 78.10 78.77 1.86 -8.85 98.02 -116.08 102.88 -167.92 89.74 125.38 74.81 33.88 -46.71 125.40 -123.46 165.64 -155.90 12.54 74.56 132.63 43.79 -36.41 91.70 -104.61 63.43 -172.09 139.66 119.26 82.72 43.51 -47.56



88 109.52 -127.19 52.40 162.48 78.31 70.45 85.88 9.54 -32.82 109.38 -171.43 65.89 158.52 108.05 114.57 76.54 35.64 -87.83 154.76 -153.14 125.81 176.69 -8.09 48.36 113.10 39.06 -55.76 23.43 -119.03 47.53 167.94 144.37 109.03 75.26 61.32 -78.58



90 141.19 -146.75 37.29 137.63 74.79 73.33 72.63 12.98 -87.20 -153.55 165.32 40.27 129.48 120.56 104.02 70.08 33.36 -130.07 168.25 -176.71 89.98 148.52 153.61 22.95 92.13 40.84 -77.16 -103.67 -136.20 27.00 146.61 136.56 97.87 65.94 68.45 -112.11
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Phase RHCP (deg)



Phi (deg)



Theta (deg) 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350



-90 -57.59 -143.34 119.40 -147.68 -79.87 127.26 174.83 95.75 -23.30 -41.96 -126.21 90.86 -156.18 -116.37 118.57 -150.42 9.84 -23.43 -68.17 -131.99 94.83 -170.36 -150.97 109.97 -159.72 -36.14 -47.80 -60.94 -168.60 126.10 -163.61 -112.99 132.75 178.75 -44.45 -30.32



-88 -0.90 -116.48 144.91 -123.48 -45.11 148.26 -144.82 74.00 -5.30 -1.38 -113.62 117.60 -138.67 -68.08 134.21 -131.70 -11.55 -7.00 21.86 -112.79 118.88 -142.65 -92.12 117.70 -113.89 -35.62 -24.96 -13.21 -140.95 168.68 -137.46 -46.47 141.24 -150.05 -45.53 -12.18



-86 36.04 -80.86 172.65 -102.74 -12.19 170.02 -101.55 57.97 10.57 42.29 -99.02 151.32 -121.89 -17.14 144.45 -116.67 -15.25 7.90 55.69 -95.08 159.89 -115.69 -47.95 126.55 -71.91 -28.55 -5.04 31.37 -108.94 -147.50 -112.79 2.20 146.23 -122.70 -40.90 3.56



-84 60.39 -36.96 -154.46 -83.76 16.18 -166.38 -62.93 48.08 24.67 77.65 -83.16 -165.26 -104.03 25.64 140.93 -102.80 -9.38 22.06 78.09 -82.64 -85.46 -90.99 -17.03 135.02 -39.16 -17.45 14.00 64.44 -73.36 -111.00 -88.79 30.02 139.14 -99.16 -32.05 17.92



-82 79.76 -1.88 -115.34 -65.76 40.19 -132.58 -31.32 40.78 37.24 101.65 -67.10 -123.64 -84.30 55.65 121.69 -85.14 -1.06 35.42 95.91 -92.03 -48.10 -69.55 8.56 140.42 -17.85 -4.54 32.76 87.45 -35.30 -82.63 -66.07 46.59 113.88 -76.51 -20.92 31.23



-80 96.62 22.45 -76.68 -48.85 61.49 -43.00 -3.93 37.28 48.53 119.82 -52.08 -92.77 -64.17 76.63 107.46 -64.26 7.81 47.69 111.49 178.35 -27.07 -50.68 31.59 133.44 -4.86 9.01 51.60 104.93 5.82 -60.61 -45.92 55.91 98.02 -50.33 -8.51 43.31



-78 112.39 42.94 -44.57 -33.40 80.83 10.68 20.05 39.47 59.76 136.16 -41.37 -71.68 -45.97 92.43 104.65 -43.15 17.12 59.01 126.46 167.01 -9.37 -33.92 54.00 102.16 3.16 22.66 70.84 120.93 65.03 -45.31 -30.34 61.54 98.29 -24.03 4.73 54.21



-76 128.33 65.53 -17.01 -19.14 97.93 33.47 40.85 46.66 72.33 152.54 -45.06 -58.62 -30.75 105.00 107.57 -21.81 26.91 70.33 141.64 174.11 5.27 -18.80 76.75 86.53 8.59 35.57 91.10 138.18 134.81 -42.03 -20.30 67.16 105.32 -0.06 18.87 64.58



-74 145.90 106.29 15.35 -5.58 112.61 49.97 59.56 56.96 87.07 169.65 -81.29 -58.21 -18.53 114.78 112.20 4.23 36.88 83.01 157.83 -173.64 16.59 -4.71 100.00 90.41 15.48 46.12 112.59 157.67 174.73 -66.08 -13.71 74.33 114.57 21.75 34.16 75.64



-72 167.29 -175.70 89.65 7.96 124.13 62.57 77.74 69.05 105.02 -172.82 -100.35 -141.93 -10.26 121.22 115.90 41.64 47.07 98.93 177.07 -158.07 23.52 8.31 124.68 100.00 27.10 52.64 134.65 179.59 -157.58 -98.27 -6.63 82.64 124.13 42.24 52.18 90.23



-70 -163.30 -141.38 155.41 23.35 129.48 69.78 97.51 83.11 128.25 -155.02 -96.53 -169.37 -9.67 121.71 116.65 97.17 58.60 122.89 -155.22 -139.77 -145.77 19.26 150.89 109.54 43.60 56.05 156.36 -155.32 -134.03 -110.18 3.17 91.10 131.39 63.69 78.58 112.92



-68 -119.70 -126.20 -177.91 49.11 118.51 70.41 121.78 102.24 162.37 -136.16 -86.00 -162.24 -30.67 108.70 113.29 165.74 74.69 170.44 -111.19 -120.09 -139.42 23.54 178.12 114.25 65.65 63.14 176.84 -125.35 -112.84 -118.88 16.07 97.10 123.56 89.56 127.22 145.13



-66 -71.43 -115.86 -159.58 162.22 77.10 65.54 155.41 139.91 -144.71 -112.46 -72.46 -151.79 -72.52 79.46 106.21 -146.82 113.85 -127.19 -65.56 -100.00 -134.42 -18.07 15.86 106.24 125.96 114.08 -163.75 -86.35 -93.01 -130.16 -159.71 90.71 50.37 132.20 -169.87 177.52



-64 -33.73 -107.27 -145.11 -156.96 54.52 57.17 -158.68 -150.47 -94.97 -66.86 -57.07 -142.03 -85.30 60.32 96.80 -116.92 -149.27 -94.14 -36.79 -79.78 -130.88 -78.56 37.73 77.05 -113.49 -130.74 -140.47 -36.56 -73.81 -138.43 -136.45 58.02 29.06 -157.98 -132.59 -158.16



-62 -2.20 -98.45 -133.27 -144.11 54.06 48.09 -116.98 -111.75 -61.48 13.03 -40.26 -133.88 -82.64 56.59 85.93 -94.98 -115.34 -74.60 -16.14 -59.27 -128.42 -77.49 55.51 54.61 -89.45 -108.25 -93.36 7.01 -53.92 -137.82 -117.35 43.25 30.41 -115.60 -108.26 -134.60



-60 26.57 -85.51 -123.64 -136.08 61.47 41.97 -89.77 -92.67 -34.94 53.17 -21.87 -127.71 -75.43 59.94 74.94 -77.50 -97.34 -58.38 6.89 -36.97 -126.69 -67.40 69.92 49.57 -74.18 -90.22 -35.65 35.30 -28.28 -129.97 -98.14 52.22 33.21 -93.79 -88.22 -65.67



-58 51.81 -27.73 -117.05 -131.49 72.56 38.63 -71.30 -78.84 -10.36 73.87 -0.66 -124.36 -66.73 66.61 65.47 -62.49 -81.71 -37.78 41.24 -9.51 -126.07 -56.25 82.86 48.72 -63.26 -73.19 -8.88 53.23 13.40 -119.83 -81.86 70.69 30.65 -79.08 -71.89 5.84



-56 72.54 70.67 -115.41 -131.31 86.69 32.13 -57.10 -66.15 13.69 88.55 27.27 -126.80 -56.32 76.22 53.19 -48.39 -64.68 13.28 78.16 28.45 -129.02 -53.98 97.56 44.08 -55.45 -56.41 7.97 66.08 59.64 -113.56 -74.33 94.63 16.69 -67.14 -59.10 22.18



-54 90.33 89.55 -122.31 -136.39 105.82 7.78 -44.80 -52.15 35.71 100.84 69.63 -144.05 -40.03 93.26 20.34 -34.00 -42.30 74.61 98.55 76.91 -143.41 -137.61 117.99 33.44 -48.86 -38.25 21.77 78.13 92.37 -124.61 -102.10 124.97 3.47 -55.85 -47.48 29.11



-52 109.59 107.26 -140.25 -144.49 138.20 -37.44 -32.68 -32.60 53.05 112.02 121.55 -175.74 74.88 165.94 -22.26 -17.94 -9.62 91.11 105.43 121.44 -176.84 -145.28 149.96 21.23 -40.88 -15.78 31.47 91.96 119.50 -165.21 -144.10 168.17 3.01 -41.95 -31.94 32.36



-50 141.45 134.43 -159.48 -148.45 -158.83 -55.89 -18.49 1.25 64.17 123.50 158.57 169.48 146.13 -111.39 -33.41 1.01 26.77 91.55 103.40 156.46 162.68 -127.43 -160.25 10.29 -27.92 12.64 33.36 109.39 146.45 178.53 -144.59 -136.50 5.69 -18.45 -3.30 32.60



-48 -154.73 168.93 -169.62 -143.38 -109.22 -55.59 0.46 44.34 68.61 142.16 -177.68 171.02 177.15 -90.45 -30.13 20.74 50.35 81.36 83.68 -175.81 164.36 -110.42 -113.76 -2.28 -5.62 37.90 25.84 143.22 174.56 -178.71 -135.32 -96.90 2.29 12.73 38.39 29.18



-46 -103.81 -164.21 -171.75 -129.80 -83.22 -47.67 22.38 69.87 65.00 -78.91 -159.62 -179.29 -143.69 -75.99 -23.60 34.92 61.72 56.76 -24.39 -154.17 178.30 -98.03 -84.53 -16.96 24.08 54.07 17.48 -76.49 -157.40 -171.15 -123.84 -73.87 -4.73 29.29 65.01 20.07



-44 -71.03 -144.28 -167.08 -110.79 -65.01 -36.77 38.86 80.37 50.41 -51.36 -143.21 -164.54 -109.77 -63.33 -18.26 38.76 65.17 19.61 -50.78 -136.43 -160.33 -90.00 -64.74 -24.17 45.79 65.51 17.11 -49.72 -132.25 -161.81 -109.22 -58.80 -7.69 32.52 74.90 10.32



-42 -43.62 -122.87 -152.58 -90.69 -50.46 -25.70 45.52 81.67 29.25 -42.16 -125.48 -145.49 -87.76 -51.68 -14.41 28.88 59.49 -3.78 -55.83 -118.72 -135.13 -84.06 -50.22 -21.81 47.52 73.18 22.97 -36.20 -111.08 -147.62 -88.82 -47.72 -6.05 31.13 74.03 9.70



-40 -24.83 -96.06 -120.80 -72.18 -38.61 -16.44 43.18 73.18 14.58 -35.56 -104.79 -122.05 -72.08 -40.43 -10.57 3.40 35.04 -7.13 -53.15 -98.29 -109.52 -77.66 -39.41 -15.18 25.35 71.87 28.81 -28.26 -92.68 -124.50 -70.45 -38.28 -2.08 27.62 59.50 12.46



-38 -14.41 -70.05 -80.37 -55.91 -29.45 -10.30 33.63 54.92 9.72 -29.84 -81.80 -93.74 -58.47 -29.26 -5.84 -19.68 5.83 1.21 -44.02 -77.90 -86.67 -69.74 -31.66 -8.01 4.12 46.02 26.25 -25.51 -74.52 -95.53 -56.11 -28.69 2.60 21.53 30.25 15.85



-36 -7.31 -50.86 -53.09 -40.86 -21.90 -6.58 22.15 39.52 13.56 -22.93 -58.71 -62.40 -43.91 -17.88 0.25 -25.46 -0.02 11.56 -32.95 -61.93 -67.43 -59.83 -26.10 -1.28 0.33 13.00 17.59 -22.20 -54.67 -66.77 -42.34 -17.52 7.68 13.66 12.69 21.49



-34 1.92 -35.93 -34.12 -24.97 -13.22 -1.71 18.55 37.73 25.98 -10.15 -36.56 -33.38 -25.78 -5.17 8.63 -17.24 7.56 19.91 -23.62 -49.76 -50.19 -46.58 -20.19 6.80 8.80 10.64 20.84 -10.00 -33.19 -39.74 -26.05 -2.47 15.49 11.58 16.80 31.22



-32 17.58 -20.03 -15.41 -4.89 1.30 10.74 29.55 47.43 44.69 14.79 -12.77 -8.02 -2.35 11.05 20.96 2.03 24.45 31.40 -12.87 -37.17 -31.27 -26.71 -7.99 22.74 31.13 26.22 36.51 14.04 -9.32 -12.76 -3.54 20.72 32.53 27.33 34.37 44.79



-30 41.68 4.79 11.57 26.00 29.82 39.53 54.44 62.90 63.83 48.48 18.06 17.39 26.12 33.89 40.42 33.74 52.42 54.75 12.08 -15.15 -3.34 6.34 22.33 57.41 66.63 53.08 57.43 46.52 20.69 16.90 28.50 52.54 61.48 58.63 56.89 60.57



-28 69.41 47.73 52.95 64.92 68.68 75.29 79.09 78.64 79.59 74.45 54.34 46.56 55.54 62.33 67.46 70.56 81.27 83.50 63.90 34.89 38.81 49.91 65.93 88.53 91.76 80.10 77.86 75.73 57.50 50.46 63.11 79.61 85.46 83.08 77.46 77.00



-26 91.32 85.95 87.16 91.78 94.08 96.52 95.23 91.82 91.83 90.33 82.20 75.47 80.16 86.85 91.86 94.78 98.44 100.24 94.25 80.25 75.48 81.61 91.69 101.94 103.56 98.06 94.24 95.24 88.12 81.03 87.83 95.91 98.59 96.98 93.12 92.23



-24 104.81 104.12 104.38 105.91 106.80 107.31 105.47 102.12 101.33 100.62 98.55 95.94 97.55 102.68 106.88 107.71 107.49 107.99 105.45 99.33 96.72 99.88 104.61 108.53 109.98 108.51 105.70 106.97 105.61 101.02 102.56 105.63 106.42 105.70 104.17 104.14



-22 112.26 112.28 112.64 113.35 113.47 113.31 112.19 109.87 108.62 107.78 107.81 107.69 108.51 111.84 114.89 114.82 113.02 112.35 111.21 109.19 109.02 110.68 112.01 112.83 114.30 114.77 113.08 113.72 114.22 111.78 111.17 111.81 111.75 111.66 111.49 111.87



-20 116.16 116.17 116.63 117.16 117.04 116.82 116.48 115.27 113.88 112.75 113.11 113.87 114.66 116.69 118.79 118.69 116.78 115.57 115.15 115.25 116.18 116.87 116.39 115.94 117.33 118.52 117.52 117.48 118.16 117.04 116.03 115.70 115.41 115.64 115.94 116.18



-18 117.84 117.80 118.19 118.59 118.56 118.57 118.70 118.22 116.95 115.77 115.84 116.52 117.19 118.44 119.96 120.16 118.89 117.78 117.70 118.53 119.59 119.68 118.55 117.81 118.94 120.16 119.56 119.14 119.53 119.05 118.18 117.66 117.51 117.86 118.15 118.07



-16 117.57 117.48 117.69 117.94 118.09 118.35 118.65 118.48 117.52 116.52 116.25 116.45 116.77 117.50 118.63 119.12 118.62 117.99 118.06 118.84 119.59 119.38 118.31 117.74 118.57 119.50 119.15 118.65 118.76 118.55 117.97 117.63 117.68 118.02 118.16 117.90



-14 115.03 114.88 114.92 115.06 115.28 115.62 115.90 115.79 115.16 114.40 113.92 113.72 113.69 114.04 114.80 115.37 115.39 115.23 115.38 115.85 116.14 115.77 115.00 114.76 115.43 116.10 115.92 115.52 115.52 115.54 115.37 115.27 115.37 115.56 115.58 115.33



-12 109.55 109.46 109.47 109.57 109.74 109.92 109.99 109.81 109.34 108.74 108.25 107.91 107.75 107.90 108.35 108.81 109.04 109.14 109.28 109.36 109.16 108.59 108.03 108.02 108.62 109.20 109.27 109.12 109.23 109.54 109.77 109.89 109.92 109.91 109.84 109.71



-10 100.59 100.73 100.89 101.01 101.02 100.87 100.56 100.14 99.66 99.18 98.78 98.51 98.39 98.47 98.75 99.08 99.31 99.42 99.39 99.12 98.54 97.81 97.27 97.25 97.72 98.29 98.66 98.90 99.26 99.78 100.27 100.55 100.62 100.56 100.50 100.51



-8 88.72 89.07 89.34 89.41 89.22 88.77 88.17 87.56 87.05 86.67 86.40 86.24 86.16 86.19 86.32 86.46 86.54 86.48 86.25 85.81 85.17 84.51 84.06 83.99 84.27 84.75 85.25 85.71 86.19 86.70 87.17 87.54 87.77 87.93 88.12 88.38



-6 75.97 76.33 76.54 76.53 76.26 75.80 75.25 74.72 74.30 74.02 73.84 73.72 73.66 73.63 73.61 73.59 73.51 73.34 73.06 72.69 72.27 71.88 71.62 71.55 71.69 71.97 72.33 72.69 73.04 73.37 73.69 74.00 74.33 74.69 75.10 75.53



-4 65.01 65.23 65.33 65.30 65.15 64.90 64.61 64.32 64.06 63.87 63.72 63.63 63.56 63.50 63.45 63.39 63.30 63.17 63.01 62.82 62.62 62.45 62.34 62.29 62.33 62.43 62.57 62.74 62.91 63.09 63.29 63.51 63.78 64.07 64.40 64.72



-2 57.79 57.85 57.89 57.89 57.85 57.79 57.70 57.61 57.51 57.42 57.34 57.28 57.22 57.17 57.12 57.07 57.02 56.97 56.91 56.85 56.80 56.76 56.73 56.71 56.72 56.74 56.78 56.84 56.91 57.00 57.10 57.21 57.33 57.45 57.58 57.69



0 55.07 55.07 55.07 55.07 55.07 55.07 55.07 55.07 55.07 55.07 55.07 55.07 55.07 55.07 55.07 55.07 55.07 55.07 55.07 55.07 55.07 55.07 55.07 55.07 55.07 55.07 55.07 55.07 55.07 55.07 55.07 55.07 55.07 55.07 55.07 55.07



2 56.91 56.85 56.80 56.76 56.73 56.71 56.72 56.74 56.78 56.84 56.91 57.00 57.10 57.21 57.33 57.45 57.58 57.69 57.79 57.85 57.89 57.89 57.85 57.79 57.70 57.61 57.51 57.42 57.34 57.28 57.22 57.17 57.12 57.07 57.02 56.97



4 63.01 62.82 62.62 62.45 62.34 62.29 62.33 62.43 62.57 62.74 62.91 63.09 63.29 63.51 63.78 64.07 64.40 64.72 65.01 65.23 65.33 65.30 65.15 64.90 64.61 64.32 64.06 63.87 63.72 63.63 63.56 63.50 63.45 63.39 63.30 63.17



6 73.06 72.69 72.27 71.88 71.62 71.55 71.69 71.97 72.33 72.69 73.04 73.37 73.69 74.00 74.33 74.69 75.10 75.53 75.97 76.33 76.54 76.53 76.26 75.80 75.25 74.72 74.30 74.02 73.84 73.72 73.66 73.63 73.61 73.59 73.51 73.34



8 86.25 85.81 85.17 84.51 84.06 83.99 84.27 84.75 85.25 85.71 86.19 86.70 87.17 87.54 87.77 87.93 88.12 88.38 88.72 89.07 89.34 89.41 89.22 88.77 88.17 87.56 87.05 86.67 86.40 86.24 86.16 86.19 86.32 86.46 86.54 86.48



10 99.39 99.12 98.54 97.81 97.27 97.25 97.72 98.29 98.66 98.90 99.26 99.78 100.27 100.55 100.62 100.56 100.50 100.51 100.59 100.73 100.89 101.01 101.02 100.87 100.56 100.14 99.66 99.18 98.78 98.51 98.39 98.47 98.75 99.08 99.31 99.42



12 109.28 109.36 109.16 108.59 108.03 108.02 108.62 109.20 109.27 109.12 109.23 109.54 109.77 109.89 109.92 109.91 109.84 109.71 109.55 109.46 109.47 109.57 109.74 109.92 109.99 109.81 109.34 108.74 108.25 107.91 107.75 107.90 108.35 108.81 109.04 109.14



14 115.38 115.85 116.14 115.77 115.00 114.76 115.43 116.10 115.92 115.52 115.52 115.54 115.37 115.27 115.37 115.56 115.58 115.33 115.03 114.88 114.92 115.06 115.28 115.62 115.90 115.79 115.16 114.40 113.92 113.72 113.69 114.04 114.80 115.37 115.39 115.23



16 118.06 118.84 119.59 119.38 118.31 117.74 118.57 119.50 119.15 118.65 118.76 118.55 117.97 117.63 117.68 118.02 118.16 117.90 117.57 117.48 117.69 117.94 118.09 118.35 118.65 118.48 117.52 116.52 116.25 116.45 116.77 117.50 118.63 119.12 118.62 117.99



18 117.70 118.53 119.59 119.68 118.55 117.81 118.94 120.16 119.56 119.14 119.53 119.05 118.18 117.66 117.51 117.86 118.15 118.07 117.84 117.80 118.19 118.59 118.56 118.57 118.70 118.22 116.95 115.77 115.84 116.52 117.19 118.44 119.96 120.16 118.89 117.78



20 115.15 115.25 116.18 116.87 116.39 115.94 117.33 118.52 117.52 117.48 118.16 117.04 116.03 115.70 115.41 115.64 115.94 116.18 116.16 116.17 116.63 117.16 117.04 116.82 116.48 115.27 113.88 112.75 113.11 113.87 114.66 116.69 118.79 118.69 116.78 115.57



22 111.21 109.19 109.02 110.68 112.01 112.83 114.30 114.77 113.08 113.72 114.22 111.78 111.17 111.81 111.75 111.66 111.49 111.87 112.26 112.28 112.64 113.35 113.47 113.31 112.19 109.87 108.62 107.78 107.81 107.69 108.51 111.84 114.89 114.82 113.02 112.35



24 105.45 99.33 96.72 99.88 104.61 108.53 109.98 108.51 105.70 106.97 105.61 101.02 102.56 105.63 106.42 105.70 104.17 104.14 104.81 104.12 104.38 105.91 106.80 107.31 105.47 102.12 101.33 100.62 98.55 95.94 97.55 102.68 106.88 107.71 107.49 107.99



26 94.25 80.25 75.48 81.61 91.69 101.94 103.56 98.06 94.24 95.24 88.12 81.03 87.83 95.91 98.59 96.98 93.12 92.23 91.32 85.95 87.16 91.78 94.08 96.52 95.23 91.82 91.83 90.33 82.20 75.47 80.16 86.85 91.86 94.78 98.44 100.24



28 63.90 34.89 38.81 49.91 65.93 88.53 91.76 80.10 77.86 75.73 57.50 50.46 63.11 79.61 85.46 83.08 77.46 77.00 69.41 47.73 52.95 64.92 68.68 75.29 79.09 78.64 79.59 74.45 54.34 46.56 55.54 62.33 67.46 70.56 81.27 83.50



30 12.08 -15.15 -3.34 6.34 22.33 57.41 66.63 53.08 57.43 46.52 20.69 16.90 28.50 52.54 61.48 58.63 56.89 60.57 41.68 4.79 11.57 26.00 29.82 39.53 54.44 62.90 63.83 48.48 18.06 17.39 26.12 33.89 40.42 33.74 52.42 54.75



32 -12.87 -37.17 -31.27 -26.71 -7.99 22.74 31.13 26.22 36.51 14.04 -9.32 -12.76 -3.54 20.72 32.53 27.33 34.37 44.79 17.58 -20.03 -15.41 -4.89 1.30 10.74 29.55 47.43 44.69 14.79 -12.77 -8.02 -2.35 11.05 20.96 2.03 24.45 31.40



34 -23.62 -49.76 -50.19 -46.58 -20.19 6.80 8.80 10.64 20.84 -10.00 -33.19 -39.74 -26.05 -2.47 15.49 11.58 16.80 31.22 1.92 -35.93 -34.12 -24.97 -13.22 -1.71 18.55 37.73 25.98 -10.15 -36.56 -33.38 -25.78 -5.17 8.63 -17.24 7.56 19.91



36 -32.95 -61.93 -67.43 -59.83 -26.10 -1.28 0.33 13.00 17.59 -22.20 -54.67 -66.77 -42.34 -17.52 7.68 13.66 12.69 21.49 -7.31 -50.86 -53.09 -40.86 -21.90 -6.58 22.15 39.52 13.56 -22.93 -58.71 -62.40 -43.91 -17.88 0.25 -25.46 -0.02 11.56



38 -44.02 -77.90 -86.67 -69.74 -31.66 -8.01 4.12 46.02 26.25 -25.51 -74.52 -95.53 -56.11 -28.69 2.60 21.53 30.25 15.85 -14.41 -70.05 -80.37 -55.91 -29.45 -10.30 33.63 54.92 9.72 -29.84 -81.80 -93.74 -58.47 -29.26 -5.84 -19.68 5.83 1.21



40 -53.15 -98.29 -109.52 -77.66 -39.41 -15.18 25.35 71.87 28.81 -28.26 -92.68 -124.50 -70.45 -38.28 -2.08 27.62 59.50 12.46 -24.83 -96.06 -120.80 -72.18 -38.61 -16.44 43.18 73.18 14.58 -35.56 -104.79 -122.05 -72.08 -40.43 -10.57 3.40 35.04 -7.13



42 -55.83 -118.72 -135.13 -84.06 -50.22 -21.81 47.52 73.18 22.97 -36.20 -111.08 -147.62 -88.82 -47.72 -6.05 31.13 74.03 9.70 -43.62 -122.87 -152.58 -90.69 -50.46 -25.70 45.52 81.67 29.25 -42.16 -125.48 -145.49 -87.76 -51.68 -14.41 28.88 59.49 -3.78



44 -50.78 -136.43 -160.33 -90.00 -64.74 -24.17 45.79 65.51 17.11 -49.72 -132.25 -161.81 -109.22 -58.80 -7.69 32.52 74.90 10.32 -71.03 -144.28 -167.08 -110.79 -65.01 -36.77 38.86 80.37 50.41 -51.36 -143.21 -164.54 -109.77 -63.33 -18.26 38.76 65.17 19.61



46 -24.39 -154.17 178.30 -98.03 -84.53 -16.96 24.08 54.07 17.48 -76.49 -157.40 -171.15 -123.84 -73.87 -4.73 29.29 65.01 20.07 -103.81 -164.21 -171.75 -129.80 -83.22 -47.67 22.38 69.87 65.00 -78.91 -159.62 -179.29 -143.69 -75.99 -23.60 34.92 61.72 56.76



48 83.68 -175.81 164.36 -110.42 -113.76 -2.28 -5.62 37.90 25.84 143.22 174.56 -178.71 -135.32 -96.90 2.29 12.73 38.39 29.18 -154.73 168.93 -169.62 -143.38 -109.22 -55.59 0.46 44.34 68.61 142.16 -177.68 171.02 177.15 -90.45 -30.13 20.74 50.35 81.36



50 103.40 156.46 162.68 -127.43 -160.25 10.29 -27.92 12.64 33.36 109.39 146.45 178.53 -144.59 -136.50 5.69 -18.45 -3.30 32.60 141.45 134.43 -159.48 -148.45 -158.83 -55.89 -18.49 1.25 64.17 123.50 158.57 169.48 146.13 -111.39 -33.41 1.01 26.77 91.55



52 105.43 121.44 -176.84 -145.28 149.96 21.23 -40.88 -15.78 31.47 91.96 119.50 -165.21 -144.10 168.17 3.01 -41.95 -31.94 32.36 109.59 107.26 -140.25 -144.49 138.20 -37.44 -32.68 -32.60 53.05 112.02 121.55 -175.74 74.88 165.94 -22.26 -17.94 -9.62 91.11



54 98.55 76.91 -143.41 -137.61 117.99 33.44 -48.86 -38.25 21.77 78.13 92.37 -124.61 -102.10 124.97 3.47 -55.85 -47.48 29.11 90.33 89.55 -122.31 -136.39 105.82 7.78 -44.80 -52.15 35.71 100.84 69.63 -144.05 -40.03 93.26 20.34 -34.00 -42.30 74.61



56 78.16 28.45 -129.02 -53.98 97.56 44.08 -55.45 -56.41 7.97 66.08 59.64 -113.56 -74.33 94.63 16.69 -67.14 -59.10 22.18 72.54 70.67 -115.41 -131.31 86.69 32.13 -57.10 -66.15 13.69 88.55 27.27 -126.80 -56.32 76.22 53.19 -48.39 -64.68 13.28



58 41.24 -9.51 -126.07 -56.25 82.86 48.72 -63.26 -73.19 -8.88 53.23 13.40 -119.83 -81.86 70.69 30.65 -79.08 -71.89 5.84 51.81 -27.73 -117.05 -131.49 72.56 38.63 -71.30 -78.84 -10.36 73.87 -0.66 -124.36 -66.73 66.61 65.47 -62.49 -81.71 -37.78



60 6.89 -36.97 -126.69 -67.40 69.92 49.57 -74.18 -90.22 -35.65 35.30 -28.28 -129.97 -98.14 52.22 33.21 -93.79 -88.22 -65.67 26.57 -85.51 -123.64 -136.08 61.47 41.97 -89.77 -92.67 -34.94 53.17 -21.87 -127.71 -75.43 59.94 74.94 -77.50 -97.34 -58.38



62 -16.14 -59.27 -128.42 -77.49 55.51 54.61 -89.45 -108.25 -93.36 7.01 -53.92 -137.82 -117.35 43.25 30.41 -115.60 -108.26 -134.60 -2.20 -98.45 -133.27 -144.11 54.06 48.09 -116.98 -111.75 -61.48 13.03 -40.26 -133.88 -82.64 56.59 85.93 -94.98 -115.34 -74.60



64 -36.79 -79.78 -130.88 -78.56 37.73 77.05 -113.49 -130.74 -140.47 -36.56 -73.81 -138.43 -136.45 58.02 29.06 -157.98 -132.59 -158.16 -33.73 -107.27 -145.11 -156.96 54.52 57.17 -158.68 -150.47 -94.97 -66.86 -57.07 -142.03 -85.30 60.32 96.80 -116.92 -149.27 -94.14



66 -65.56 -100.00 -134.42 -18.07 15.86 106.24 125.96 114.08 -163.75 -86.35 -93.01 -130.16 -159.71 90.71 50.37 132.20 -169.87 177.52 -71.43 -115.86 -159.58 162.22 77.10 65.54 155.41 139.91 -144.71 -112.46 -72.46 -151.79 -72.52 79.46 106.21 -146.82 113.85 -127.19



68 -111.19 -120.09 -139.42 23.54 178.12 114.25 65.65 63.14 176.84 -125.35 -112.84 -118.88 16.07 97.10 123.56 89.56 127.22 145.13 -119.70 -126.20 -177.91 49.11 118.51 70.41 121.78 102.24 162.37 -136.16 -86.00 -162.24 -30.67 108.70 113.29 165.74 74.69 170.44



70 -155.22 -139.77 -145.77 19.26 150.89 109.54 43.60 56.05 156.36 -155.32 -134.03 -110.18 3.17 91.10 131.39 63.69 78.58 112.92 -163.30 -141.38 155.41 23.35 129.48 69.78 97.51 83.11 128.25 -155.02 -96.53 -169.37 -9.67 121.71 116.65 97.17 58.60 122.89



72 177.07 -158.07 23.52 8.31 124.68 100.00 27.10 52.64 134.65 179.59 -157.58 -98.27 -6.63 82.64 124.13 42.24 52.18 90.23 167.29 -175.70 89.65 7.96 124.13 62.57 77.74 69.05 105.02 -172.82 -100.35 -141.93 -10.26 121.22 115.90 41.64 47.07 98.93



74 157.83 -173.64 16.59 -4.71 100.00 90.41 15.48 46.12 112.59 157.67 174.73 -66.08 -13.71 74.33 114.57 21.75 34.16 75.64 145.90 106.29 15.35 -5.58 112.61 49.97 59.56 56.96 87.07 169.65 -81.29 -58.21 -18.53 114.78 112.20 4.23 36.88 83.01



76 141.64 174.11 5.27 -18.80 76.75 86.53 8.59 35.57 91.10 138.18 134.81 -42.03 -20.30 67.16 105.32 -0.06 18.87 64.58 128.33 65.53 -17.01 -19.14 97.93 33.47 40.85 46.66 72.33 152.54 -45.06 -58.62 -30.75 105.00 107.57 -21.81 26.91 70.33



78 126.46 167.01 -9.37 -33.92 54.00 102.16 3.16 22.66 70.84 120.93 65.03 -45.31 -30.34 61.54 98.29 -24.03 4.73 54.21 112.39 42.94 -44.57 -33.40 80.83 10.68 20.05 39.47 59.76 136.16 -41.37 -71.68 -45.97 92.43 104.65 -43.15 17.12 59.01



80 111.49 178.35 -27.07 -50.68 31.59 133.44 -4.86 9.01 51.60 104.93 5.82 -60.61 -45.92 55.91 98.02 -50.33 -8.51 43.31 96.62 22.45 -76.68 -48.85 61.49 -43.00 -3.93 37.28 48.53 119.82 -52.08 -92.77 -64.17 76.63 107.46 -64.26 7.81 47.69



82 95.91 -92.03 -48.10 -69.55 8.56 140.42 -17.85 -4.54 32.76 87.45 -35.30 -82.63 -66.07 46.59 113.88 -76.51 -20.92 31.23 79.76 -1.88 -115.34 -65.76 40.19 -132.58 -31.32 40.78 37.24 101.65 -67.10 -123.64 -84.30 55.65 121.69 -85.14 -1.06 35.42



84 78.09 -82.64 -85.46 -90.99 -17.03 135.02 -39.16 -17.45 14.00 64.44 -73.36 -111.00 -88.79 30.02 139.14 -99.16 -32.05 17.92 60.39 -36.96 -154.46 -83.76 16.18 -166.38 -62.93 48.08 24.67 77.65 -83.16 -165.26 -104.03 25.64 140.93 -102.80 -9.38 22.06



86 55.69 -95.08 159.89 -115.69 -47.95 126.55 -71.91 -28.55 -5.04 31.37 -108.94 -147.50 -112.79 2.20 146.23 -122.70 -40.90 3.56 36.04 -80.86 172.65 -102.74 -12.19 170.02 -101.55 57.97 10.57 42.29 -99.02 151.32 -121.89 -17.14 144.45 -116.67 -15.25 7.90



88 21.86 -112.79 118.88 -142.65 -92.12 117.70 -113.89 -35.62 -24.96 -13.21 -140.95 168.68 -137.46 -46.47 141.24 -150.05 -45.53 -12.18 -0.90 -116.48 144.91 -123.48 -45.11 148.26 -144.82 74.00 -5.30 -1.38 -113.62 117.60 -138.67 -68.08 134.21 -131.70 -11.55 -7.00



90 -68.17 -131.99 94.83 -170.36 -150.97 109.97 -159.72 -36.14 -47.80 -60.94 -168.60 126.10 -163.61 -112.99 132.75 178.75 -44.45 -30.32 -57.59 -143.34 119.40 -147.68 -79.87 127.26 174.83 95.75 -23.30 -41.96 -126.21 90.86 -156.18 -116.37 118.57 -150.42 9.84 -23.43
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SV-Specific Patterns: Plots, Directivity, Phase 24
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SV-Specific Patterns: Plots, Directivity, Phase 27

SVN78: EC L1, Plot

Earth ServiceSpace 

Service

Space 

Service



SV-Specific Patterns: Plots, Directivity, Phase 28

SVN78: EC Directivity & Phase

Each folder contains frequencies L5, L2, and L1

Double click folder icon to open
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GPS_III_SVN78_EC_L1_Antenna_Patterns_Directivity.xlsx



Directivity RHCP (dB), Ludwig Pol. #3



Phi (deg)



Theta (deg) 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350



-90 -17.65 -22.29 -24.64 -20.26 -17.44 -19.39 -14.73 -13.69 -19.04 -18.82 -26.40 -21.26 -25.43 -16.36 -15.18 -16.48 -13.68 -18.70 -16.59 -28.23 -20.08 -22.57 -25.38 -17.13 -13.10 -15.16 -25.37 -16.06 -31.54 -24.16 -24.00 -25.28 -16.44 -14.41 -13.10 -31.74



-88 -15.99 -25.39 -20.96 -19.35 -16.57 -17.10 -13.48 -11.97 -18.61 -18.46 -24.63 -19.87 -24.87 -15.66 -13.76 -14.35 -11.43 -17.29 -14.90 -24.22 -20.36 -24.30 -27.22 -14.76 -11.88 -12.71 -21.44 -15.18 -26.64 -24.60 -22.71 -23.50 -15.43 -12.26 -11.01 -29.76



-86 -15.06 -36.04 -19.15 -19.12 -16.30 -15.22 -13.03 -10.83 -17.45 -18.22 -21.38 -19.39 -23.70 -15.37 -12.76 -13.03 -10.22 -16.35 -14.07 -20.86 -20.88 -24.99 -28.18 -12.64 -11.40 -11.16 -17.23 -14.78 -23.35 -24.76 -21.81 -21.82 -14.68 -11.09 -9.85 -21.60



-84 -14.74 -27.30 -18.57 -19.74 -16.30 -13.47 -12.97 -10.04 -16.05 -18.11 -18.59 -19.35 -24.21 -15.10 -11.94 -12.17 -9.59 -15.77 -14.08 -19.02 -21.38 -26.75 -25.60 -10.90 -11.34 -10.28 -14.24 -14.67 -21.58 -25.71 -22.04 -20.38 -13.69 -10.44 -9.33 -16.78



-82 -14.84 -20.79 -18.61 -20.34 -16.72 -12.15 -13.19 -9.62 -15.30 -17.88 -16.68 -20.06 -25.03 -15.27 -11.27 -12.04 -9.62 -15.11 -14.59 -18.27 -22.31 -28.88 -23.12 -9.81 -11.91 -10.06 -12.55 -14.20 -21.01 -27.95 -22.65 -19.60 -12.78 -10.35 -9.54 -13.77



-80 -15.17 -18.02 -18.30 -20.53 -18.30 -11.37 -14.34 -9.90 -15.01 -17.58 -15.65 -21.98 -25.54 -16.39 -11.00 -13.44 -10.88 -14.52 -15.43 -18.16 -24.51 -29.15 -22.77 -9.72 -14.03 -10.79 -12.09 -13.89 -21.01 -31.50 -23.79 -20.19 -12.42 -11.53 -10.78 -11.98



-78 -15.55 -17.43 -17.34 -20.73 -21.48 -11.00 -16.17 -11.40 -14.55 -17.74 -15.30 -24.92 -27.19 -18.87 -11.23 -17.28 -14.05 -14.42 -16.71 -18.52 -27.77 -29.12 -25.25 -10.67 -20.05 -12.96 -12.68 -14.66 -21.39 -31.36 -26.43 -23.09 -12.55 -15.36 -13.51 -11.21



-76 -15.98 -19.13 -16.13 -20.75 -22.86 -10.81 -14.74 -14.32 -13.59 -18.58 -15.70 -26.63 -30.92 -21.06 -11.54 -17.94 -17.88 -14.76 -18.29 -19.32 -26.34 -27.30 -32.68 -12.34 -20.47 -16.59 -14.07 -16.72 -22.69 -22.76 -29.97 -31.71 -12.61 -22.84 -17.97 -11.49



-74 -16.61 -24.39 -15.09 -21.29 -18.80 -10.40 -10.40 -16.77 -11.99 -20.32 -17.32 -23.23 -33.63 -17.52 -11.32 -11.52 -14.56 -14.16 -20.37 -19.88 -21.99 -24.95 -21.54 -13.19 -10.75 -16.52 -15.43 -19.87 -26.10 -17.75 -30.51 -25.15 -11.88 -12.72 -19.67 -12.86



-72 -17.84 -29.64 -14.52 -23.77 -15.02 -9.42 -6.76 -13.52 -10.11 -24.01 -20.84 -19.79 -30.02 -13.03 -10.18 -7.11 -10.02 -11.86 -25.63 -19.40 -19.59 -23.48 -14.60 -11.22 -6.20 -11.59 -14.69 -25.15 -31.02 -15.21 -28.68 -16.97 -10.08 -6.82 -14.85 -14.47



-70 -20.40 -21.29 -14.37 -29.07 -12.69 -8.15 -4.24 -9.38 -8.59 -24.38 -28.83 -17.58 -26.86 -9.99 -8.51 -4.47 -6.95 -9.37 -31.38 -18.78 -19.01 -22.46 -11.03 -8.23 -3.87 -7.80 -11.78 -40.52 -23.95 -13.99 -27.53 -12.73 -7.99 -3.66 -10.77 -12.91



-68 -24.87 -17.68 -14.71 -28.22 -11.64 -6.93 -2.88 -6.91 -7.76 -17.47 -30.87 -16.12 -24.60 -8.31 -6.86 -3.14 -5.06 -7.72 -19.84 -19.28 -20.21 -21.94 -9.77 -6.01 -3.07 -5.63 -9.08 -20.08 -19.42 -13.50 -25.72 -10.40 -6.55 -2.24 -7.80 -9.50



-66 -22.05 -15.65 -16.07 -23.68 -11.79 -6.04 -2.83 -5.80 -7.70 -12.76 -21.86 -15.66 -22.82 -7.95 -5.65 -2.90 -4.16 -7.49 -14.91 -21.35 -24.31 -23.61 -10.14 -5.17 -3.59 -4.77 -7.78 -13.46 -18.06 -14.22 -23.48 -9.39 -6.20 -2.43 -5.82 -7.46



-64 -15.40 -13.42 -18.53 -23.71 -13.37 -5.83 -4.41 -5.31 -8.55 -9.81 -19.06 -16.82 -22.47 -9.06 -5.40 -3.71 -4.07 -9.19 -12.02 -20.99 -38.64 -31.18 -11.07 -5.94 -5.30 -4.60 -8.34 -10.14 -18.61 -17.77 -23.59 -9.70 -7.05 -4.37 -4.60 -7.44



-62 -11.91 -11.76 -20.25 -31.94 -17.40 -6.55 -8.14 -4.50 -10.35 -8.26 -19.00 -20.68 -22.50 -12.25 -6.41 -5.44 -4.18 -13.25 -10.53 -16.43 -27.40 -23.20 -12.11 -8.05 -7.75 -4.30 -11.14 -9.13 -19.03 -30.33 -23.05 -11.99 -8.93 -7.83 -3.61 -10.22



-60 -11.32 -11.87 -18.90 -24.44 -29.94 -8.13 -11.11 -3.05 -12.18 -8.07 -21.09 -27.81 -19.47 -19.49 -8.51 -6.69 -3.24 -15.02 -10.57 -13.80 -20.21 -16.62 -15.68 -9.28 -7.69 -3.39 -14.41 -10.08 -18.30 -18.00 -21.54 -19.21 -10.96 -8.15 -2.34 -20.90



-58 -13.66 -14.81 -16.09 -15.60 -18.06 -8.82 -6.40 -1.59 -11.59 -9.35 -24.30 -20.57 -15.63 -16.70 -9.40 -5.28 -1.30 -10.78 -12.63 -13.74 -17.02 -13.80 -30.24 -8.03 -4.48 -2.13 -11.41 -12.52 -17.05 -13.30 -22.84 -21.48 -10.66 -4.95 -0.91 -14.30



-56 -16.47 -24.26 -13.29 -11.78 -11.44 -7.04 -2.95 -0.70 -9.10 -12.03 -23.81 -16.38 -13.29 -9.76 -7.28 -3.32 0.23 -7.56 -18.66 -16.57 -16.29 -13.11 -12.53 -6.91 -2.06 -0.96 -7.81 -16.64 -16.22 -12.57 -19.14 -11.94 -8.37 -3.15 0.13 -7.33



-54 -12.54 -24.08 -11.64 -10.74 -8.07 -5.12 -1.66 -0.59 -6.86 -13.01 -21.19 -16.20 -12.96 -6.15 -5.63 -2.59 0.69 -4.87 -25.46 -24.73 -16.50 -13.97 -7.48 -6.61 -1.33 -0.29 -5.21 -23.17 -17.15 -14.24 -14.41 -8.83 -6.36 -2.94 0.47 -4.92



-52 -9.35 -17.92 -12.46 -11.82 -6.23 -4.27 -1.98 -1.13 -5.22 -9.89 -19.36 -19.88 -15.54 -4.10 -5.40 -3.12 0.14 -2.82 -13.68 -29.77 -16.67 -16.21 -5.87 -6.35 -2.24 -0.41 -3.17 -13.16 -19.30 -18.38 -13.86 -7.84 -5.04 -3.77 0.26 -4.35



-50 -7.41 -17.55 -16.52 -13.97 -5.50 -4.23 -3.41 -2.04 -4.07 -7.45 -17.35 -14.43 -26.85 -3.01 -5.86 -4.28 -0.91 -2.07 -10.04 -20.17 -16.23 -18.70 -6.04 -5.47 -4.21 -1.31 -2.08 -7.60 -19.83 -40.98 -19.59 -7.57 -4.20 -4.95 -0.25 -4.17



-48 -5.84 -18.69 -11.29 -12.73 -5.79 -4.27 -5.21 -2.93 -3.45 -6.71 -14.95 -7.20 -16.97 -2.69 -5.89 -5.32 -1.77 -2.84 -9.15 -17.07 -10.19 -15.27 -6.94 -4.30 -5.94 -2.57 -2.29 -5.22 -17.90 -13.95 -15.99 -7.34 -3.71 -5.81 -1.10 -3.71



-46 -5.17 -16.11 -4.97 -8.09 -6.85 -3.88 -6.14 -3.19 -3.44 -7.26 -12.67 -2.88 -9.30 -3.10 -5.25 -5.77 -1.93 -4.82 -8.18 -15.53 -4.44 -9.96 -7.69 -3.59 -6.18 -3.08 -3.50 -4.50 -14.68 -6.61 -8.40 -7.01 -3.41 -5.76 -2.13 -3.68



-44 -5.27 -12.97 -1.35 -4.54 -7.99 -3.35 -5.49 -2.43 -4.13 -7.22 -10.94 -0.19 -5.73 -4.01 -4.75 -5.32 -1.28 -6.31 -5.75 -13.67 -0.87 -6.19 -7.46 -3.65 -5.25 -2.07 -4.86 -3.97 -12.02 -2.36 -5.32 -6.87 -3.26 -5.05 -2.32 -4.92



-42 -4.17 -12.04 0.93 -2.78 -7.87 -3.12 -4.08 -1.20 -5.81 -4.71 -10.22 1.56 -4.00 -4.70 -4.81 -4.34 -0.18 -5.60 -3.82 -12.05 1.17 -3.65 -5.93 -4.08 -4.07 -0.62 -5.80 -2.65 -12.06 0.31 -4.10 -6.95 -3.20 -4.40 -1.37 -7.54



-40 -1.97 -13.36 2.48 -2.43 -6.39 -3.24 -2.98 -0.19 -8.35 -1.83 -11.10 2.65 -2.98 -4.31 -4.77 -3.44 0.94 -5.19 -2.54 -11.99 2.36 -1.92 -3.99 -4.00 -2.99 0.37 -6.14 -0.79 -16.68 1.86 -3.24 -6.46 -2.96 -3.91 0.05 -9.12



-38 -0.31 -16.88 3.44 -2.29 -4.81 -3.25 -2.66 0.28 -8.99 0.21 -14.19 3.07 -2.09 -3.40 -3.73 -2.95 1.63 -6.96 -0.54 -14.05 3.04 -0.91 -2.74 -3.13 -2.23 0.90 -5.74 0.94 -35.05 2.52 -1.99 -5.33 -2.32 -3.46 1.39 -7.83



-36 0.85 -16.44 3.72 -1.85 -3.40 -2.50 -3.43 0.15 -6.32 1.57 -17.47 2.75 -1.81 -2.82 -2.30 -3.52 1.43 -7.27 1.81 -18.12 2.96 -0.84 -2.37 -2.01 -2.37 1.02 -5.19 2.23 -16.44 2.37 -1.04 -4.14 -1.37 -3.46 1.93 -7.05



-34 1.93 -9.72 3.08 -2.35 -1.79 -1.05 -5.63 -0.67 -3.86 2.59 -11.87 1.51 -2.83 -2.17 -1.43 -5.94 0.23 -3.85 3.41 -14.25 1.70 -1.93 -2.24 -1.12 -4.01 0.49 -4.81 3.09 -11.01 1.39 -1.43 -2.68 -0.36 -4.69 1.21 -7.01



-32 2.75 -5.90 1.24 -4.41 -0.01 0.47 -10.17 -2.44 -2.54 3.50 -6.40 -0.85 -5.42 -0.65 -0.91 -11.84 -2.04 -2.25 4.30 -6.94 -0.98 -4.34 -1.35 -0.36 -8.32 -1.41 -4.19 3.66 -6.64 -0.56 -3.76 -0.46 0.63 -8.28 -0.99 -6.61



-30 3.16 -3.51 -1.48 -5.77 1.57 1.57 -24.29 -5.94 -1.96 4.18 -2.74 -4.23 -7.92 1.09 0.16 -25.46 -6.51 -1.78 4.99 -2.48 -4.37 -6.27 0.34 0.53 -19.94 -6.25 -2.81 4.10 -2.86 -3.02 -6.19 1.72 1.57 -16.67 -4.93 -5.36



-28 3.28 -1.47 -2.90 -4.14 2.53 1.93 -13.53 -10.61 -1.79 4.21 -0.71 -5.64 -5.84 1.99 1.24 -10.49 -13.86 -0.62 5.30 -0.40 -4.86 -3.37 1.71 1.13 -10.12 -16.26 -1.22 4.26 -0.34 -3.16 -4.31 2.72 1.92 -12.47 -8.25 -3.24



-26 2.83 -0.14 -1.56 -2.14 2.51 1.27 -6.98 -7.18 -2.22 3.04 -0.21 -2.91 -2.43 1.78 1.16 -7.10 -9.44 -0.04 4.59 -0.19 -2.23 -0.43 1.78 0.58 -5.24 -7.47 -0.51 3.78 0.77 -0.67 -1.74 2.08 1.18 -6.58 -4.95 -1.66



-24 1.68 1.13 1.36 0.30 1.58 0.13 -2.03 -1.35 -1.89 0.48 -0.16 0.52 0.49 1.32 0.26 -3.79 -3.24 -0.24 2.63 -0.65 0.82 1.28 0.34 -1.19 -1.95 -1.87 -0.82 2.44 1.56 2.22 0.97 0.61 -0.12 -1.81 -0.55 -0.55



-22 2.94 4.19 5.02 3.94 2.73 2.56 3.55 4.00 2.62 1.47 2.81 4.33 3.80 2.98 2.24 2.17 2.82 2.59 2.24 1.97 4.29 4.05 1.67 0.87 2.73 2.97 1.33 2.46 4.18 5.52 4.59 2.62 2.19 3.30 3.91 2.86



-20 7.45 8.26 8.77 8.12 7.25 7.56 8.38 8.55 7.78 6.98 7.47 8.19 7.62 6.86 6.89 7.42 7.75 7.36 6.60 6.86 8.05 8.00 6.85 6.54 7.45 7.49 6.47 6.56 8.02 8.95 8.44 7.38 7.30 8.02 8.23 7.60



-18 11.38 11.78 12.03 11.69 11.26 11.49 11.95 12.00 11.61 11.18 11.20 11.41 11.04 10.66 10.90 11.35 11.54 11.31 10.89 10.89 11.34 11.39 10.94 10.83 11.17 11.14 10.77 10.80 11.44 11.92 11.75 11.33 11.38 11.70 11.73 11.42



-16 14.07 14.30 14.41 14.21 14.00 14.13 14.36 14.38 14.17 13.90 13.76 13.74 13.55 13.42 13.69 14.07 14.22 14.08 13.81 13.69 13.78 13.79 13.65 13.68 13.82 13.82 13.76 13.82 14.03 14.24 14.24 14.12 14.16 14.26 14.21 14.05



-14 15.66 15.79 15.84 15.73 15.64 15.70 15.79 15.78 15.67 15.48 15.30 15.18 15.08 15.10 15.35 15.66 15.80 15.72 15.54 15.37 15.31 15.30 15.31 15.41 15.50 15.52 15.58 15.67 15.74 15.81 15.85 15.84 15.83 15.81 15.72 15.63



-12 16.30 16.36 16.39 16.36 16.33 16.34 16.33 16.29 16.21 16.07 15.90 15.77 15.72 15.79 16.01 16.25 16.39 16.37 16.24 16.09 15.99 15.98 16.05 16.16 16.23 16.27 16.36 16.47 16.52 16.53 16.55 16.54 16.50 16.43 16.33 16.27



-10 16.15 16.19 16.21 16.22 16.20 16.16 16.09 16.01 15.92 15.79 15.65 15.55 15.54 15.65 15.83 16.03 16.16 16.18 16.10 15.99 15.89 15.86 15.92 16.00 16.05 16.10 16.19 16.30 16.36 16.36 16.34 16.32 16.27 16.21 16.15 16.13



-8 15.46 15.49 15.50 15.49 15.46 15.39 15.29 15.18 15.06 14.93 14.82 14.76 14.79 14.90 15.06 15.23 15.35 15.39 15.37 15.29 15.21 15.16 15.16 15.18 15.21 15.26 15.33 15.41 15.46 15.46 15.44 15.42 15.40 15.39 15.40 15.42



-6 14.71 14.73 14.73 14.70 14.65 14.57 14.48 14.37 14.26 14.15 14.07 14.04 14.07 14.15 14.27 14.39 14.49 14.55 14.56 14.53 14.47 14.42 14.38 14.36 14.36 14.38 14.41 14.45 14.47 14.48 14.48 14.48 14.51 14.55 14.61 14.66



-4 14.49 14.50 14.50 14.47 14.44 14.39 14.33 14.27 14.21 14.15 14.12 14.10 14.11 14.15 14.20 14.26 14.31 14.35 14.37 14.37 14.36 14.34 14.31 14.29 14.28 14.28 14.28 14.28 14.28 14.29 14.30 14.32 14.35 14.39 14.43 14.47



-2 14.82 14.82 14.82 14.81 14.79 14.78 14.76 14.74 14.72 14.71 14.70 14.70 14.70 14.71 14.72 14.73 14.75 14.76 14.77 14.78 14.78 14.78 14.78 14.78 14.77 14.77 14.77 14.77 14.77 14.77 14.78 14.78 14.79 14.80 14.81 14.82



0 15.03 15.03 15.03 15.03 15.03 15.03 15.03 15.03 15.03 15.03 15.03 15.03 15.03 15.03 15.03 15.03 15.03 15.03 15.03 15.03 15.03 15.03 15.03 15.03 15.03 15.03 15.03 15.03 15.03 15.03 15.03 15.03 15.03 15.03 15.03 15.03



2 14.77 14.78 14.78 14.78 14.78 14.78 14.77 14.77 14.77 14.77 14.77 14.77 14.78 14.78 14.79 14.80 14.81 14.82 14.82 14.82 14.82 14.81 14.79 14.78 14.76 14.74 14.72 14.71 14.70 14.70 14.70 14.71 14.72 14.73 14.75 14.76



4 14.37 14.37 14.36 14.34 14.31 14.29 14.28 14.28 14.28 14.28 14.28 14.29 14.30 14.32 14.35 14.39 14.43 14.47 14.49 14.50 14.50 14.47 14.44 14.39 14.33 14.27 14.21 14.15 14.12 14.10 14.11 14.15 14.20 14.26 14.31 14.35



6 14.56 14.53 14.47 14.42 14.38 14.36 14.36 14.38 14.41 14.45 14.47 14.48 14.48 14.48 14.51 14.55 14.61 14.66 14.71 14.73 14.73 14.70 14.65 14.57 14.48 14.37 14.26 14.15 14.07 14.04 14.07 14.15 14.27 14.39 14.49 14.55



8 15.37 15.29 15.21 15.16 15.16 15.18 15.21 15.26 15.33 15.41 15.46 15.46 15.44 15.42 15.40 15.39 15.40 15.42 15.46 15.49 15.50 15.49 15.46 15.39 15.29 15.18 15.06 14.93 14.82 14.76 14.79 14.90 15.06 15.23 15.35 15.39



10 16.10 15.99 15.89 15.86 15.92 16.00 16.05 16.10 16.19 16.30 16.36 16.36 16.34 16.32 16.27 16.21 16.15 16.13 16.15 16.19 16.21 16.22 16.20 16.16 16.09 16.01 15.92 15.79 15.65 15.55 15.54 15.65 15.83 16.03 16.16 16.18



12 16.24 16.09 15.99 15.98 16.05 16.16 16.23 16.27 16.36 16.47 16.52 16.53 16.55 16.54 16.50 16.43 16.33 16.27 16.30 16.36 16.39 16.36 16.33 16.34 16.33 16.29 16.21 16.07 15.90 15.77 15.72 15.79 16.01 16.25 16.39 16.37



14 15.54 15.37 15.31 15.30 15.31 15.41 15.50 15.52 15.58 15.67 15.74 15.81 15.85 15.84 15.83 15.81 15.72 15.63 15.66 15.79 15.84 15.73 15.64 15.70 15.79 15.78 15.67 15.48 15.30 15.18 15.08 15.10 15.35 15.66 15.80 15.72



16 13.81 13.69 13.78 13.79 13.65 13.68 13.82 13.82 13.76 13.82 14.03 14.24 14.24 14.12 14.16 14.26 14.21 14.05 14.07 14.30 14.41 14.21 14.00 14.13 14.36 14.38 14.17 13.90 13.76 13.74 13.55 13.42 13.69 14.07 14.22 14.08



18 10.89 10.89 11.34 11.39 10.94 10.83 11.17 11.14 10.77 10.80 11.44 11.92 11.75 11.33 11.38 11.70 11.73 11.42 11.38 11.78 12.03 11.69 11.26 11.49 11.95 12.00 11.61 11.18 11.20 11.41 11.04 10.66 10.90 11.35 11.54 11.31



20 6.60 6.86 8.05 8.00 6.85 6.54 7.45 7.49 6.47 6.56 8.02 8.95 8.44 7.38 7.30 8.02 8.23 7.60 7.45 8.26 8.77 8.12 7.25 7.56 8.38 8.55 7.78 6.98 7.47 8.19 7.62 6.86 6.89 7.42 7.75 7.36



22 2.24 1.97 4.29 4.05 1.67 0.87 2.73 2.97 1.33 2.46 4.18 5.52 4.59 2.62 2.19 3.30 3.91 2.86 2.94 4.19 5.02 3.94 2.73 2.56 3.55 4.00 2.62 1.47 2.81 4.33 3.80 2.98 2.24 2.17 2.82 2.59



24 2.63 -0.65 0.82 1.28 0.34 -1.19 -1.95 -1.87 -0.82 2.44 1.56 2.22 0.97 0.61 -0.12 -1.81 -0.55 -0.55 1.68 1.13 1.36 0.30 1.58 0.13 -2.03 -1.35 -1.89 0.48 -0.16 0.52 0.49 1.32 0.26 -3.79 -3.24 -0.24



26 4.59 -0.19 -2.23 -0.43 1.78 0.58 -5.24 -7.47 -0.51 3.78 0.77 -0.67 -1.74 2.08 1.18 -6.58 -4.95 -1.66 2.83 -0.14 -1.56 -2.14 2.51 1.27 -6.98 -7.18 -2.22 3.04 -0.21 -2.91 -2.43 1.78 1.16 -7.10 -9.44 -0.04



28 5.30 -0.40 -4.86 -3.37 1.71 1.13 -10.12 -16.26 -1.22 4.26 -0.34 -3.16 -4.31 2.72 1.92 -12.47 -8.25 -3.24 3.28 -1.47 -2.90 -4.14 2.53 1.93 -13.53 -10.61 -1.79 4.21 -0.71 -5.64 -5.84 1.99 1.24 -10.49 -13.86 -0.62



30 4.99 -2.48 -4.37 -6.27 0.34 0.53 -19.94 -6.25 -2.81 4.10 -2.86 -3.02 -6.19 1.72 1.57 -16.67 -4.93 -5.36 3.16 -3.51 -1.48 -5.77 1.57 1.57 -24.29 -5.94 -1.96 4.18 -2.74 -4.23 -7.92 1.09 0.16 -25.46 -6.51 -1.78



32 4.30 -6.94 -0.98 -4.34 -1.35 -0.36 -8.32 -1.41 -4.19 3.66 -6.64 -0.56 -3.76 -0.46 0.63 -8.28 -0.99 -6.61 2.75 -5.90 1.24 -4.41 -0.01 0.47 -10.17 -2.44 -2.54 3.50 -6.40 -0.85 -5.42 -0.65 -0.91 -11.84 -2.04 -2.25



34 3.41 -14.25 1.70 -1.93 -2.24 -1.12 -4.01 0.49 -4.81 3.09 -11.01 1.39 -1.43 -2.68 -0.36 -4.69 1.21 -7.01 1.93 -9.72 3.08 -2.35 -1.79 -1.05 -5.63 -0.67 -3.86 2.59 -11.87 1.51 -2.83 -2.17 -1.43 -5.94 0.23 -3.85



36 1.81 -18.12 2.96 -0.84 -2.37 -2.01 -2.37 1.02 -5.19 2.23 -16.44 2.37 -1.04 -4.14 -1.37 -3.46 1.93 -7.05 0.85 -16.44 3.72 -1.85 -3.40 -2.50 -3.43 0.15 -6.32 1.57 -17.47 2.75 -1.81 -2.82 -2.30 -3.52 1.43 -7.27



38 -0.54 -14.05 3.04 -0.91 -2.74 -3.13 -2.23 0.90 -5.74 0.94 -35.05 2.52 -1.99 -5.33 -2.32 -3.46 1.39 -7.83 -0.31 -16.88 3.44 -2.29 -4.81 -3.25 -2.66 0.28 -8.99 0.21 -14.19 3.07 -2.09 -3.40 -3.73 -2.95 1.63 -6.96



40 -2.54 -11.99 2.36 -1.92 -3.99 -4.00 -2.99 0.37 -6.14 -0.79 -16.68 1.86 -3.24 -6.46 -2.96 -3.91 0.05 -9.12 -1.97 -13.36 2.48 -2.43 -6.39 -3.24 -2.98 -0.19 -8.35 -1.83 -11.10 2.65 -2.98 -4.31 -4.77 -3.44 0.94 -5.19



42 -3.82 -12.05 1.17 -3.65 -5.93 -4.08 -4.07 -0.62 -5.80 -2.65 -12.06 0.31 -4.10 -6.95 -3.20 -4.40 -1.37 -7.54 -4.17 -12.04 0.93 -2.78 -7.87 -3.12 -4.08 -1.20 -5.81 -4.71 -10.22 1.56 -4.00 -4.70 -4.81 -4.34 -0.18 -5.60



44 -5.75 -13.67 -0.87 -6.19 -7.46 -3.65 -5.25 -2.07 -4.86 -3.97 -12.02 -2.36 -5.32 -6.87 -3.26 -5.05 -2.32 -4.92 -5.27 -12.97 -1.35 -4.54 -7.99 -3.35 -5.49 -2.43 -4.13 -7.22 -10.94 -0.19 -5.73 -4.01 -4.75 -5.32 -1.28 -6.31



46 -8.18 -15.53 -4.44 -9.96 -7.69 -3.59 -6.18 -3.08 -3.50 -4.50 -14.68 -6.61 -8.40 -7.01 -3.41 -5.76 -2.13 -3.68 -5.17 -16.11 -4.97 -8.09 -6.85 -3.88 -6.14 -3.19 -3.44 -7.26 -12.67 -2.88 -9.30 -3.10 -5.25 -5.77 -1.93 -4.82



48 -9.15 -17.07 -10.19 -15.27 -6.94 -4.30 -5.94 -2.57 -2.29 -5.22 -17.90 -13.95 -15.99 -7.34 -3.71 -5.81 -1.10 -3.71 -5.84 -18.69 -11.29 -12.73 -5.79 -4.27 -5.21 -2.93 -3.45 -6.71 -14.95 -7.20 -16.97 -2.69 -5.89 -5.32 -1.77 -2.84



50 -10.04 -20.17 -16.23 -18.70 -6.04 -5.47 -4.21 -1.31 -2.08 -7.60 -19.83 -40.98 -19.59 -7.57 -4.20 -4.95 -0.25 -4.17 -7.41 -17.55 -16.52 -13.97 -5.50 -4.23 -3.41 -2.04 -4.07 -7.45 -17.35 -14.43 -26.85 -3.01 -5.86 -4.28 -0.91 -2.07



52 -13.68 -29.77 -16.67 -16.21 -5.87 -6.35 -2.24 -0.41 -3.17 -13.16 -19.30 -18.38 -13.86 -7.84 -5.04 -3.77 0.26 -4.35 -9.35 -17.92 -12.46 -11.82 -6.23 -4.27 -1.98 -1.13 -5.22 -9.89 -19.36 -19.88 -15.54 -4.10 -5.40 -3.12 0.14 -2.82



54 -25.46 -24.73 -16.50 -13.97 -7.48 -6.61 -1.33 -0.29 -5.21 -23.17 -17.15 -14.24 -14.41 -8.83 -6.36 -2.94 0.47 -4.92 -12.54 -24.08 -11.64 -10.74 -8.07 -5.12 -1.66 -0.59 -6.86 -13.01 -21.19 -16.20 -12.96 -6.15 -5.63 -2.59 0.69 -4.87



56 -18.66 -16.57 -16.29 -13.11 -12.53 -6.91 -2.06 -0.96 -7.81 -16.64 -16.22 -12.57 -19.14 -11.94 -8.37 -3.15 0.13 -7.33 -16.47 -24.26 -13.29 -11.78 -11.44 -7.04 -2.95 -0.70 -9.10 -12.03 -23.81 -16.38 -13.29 -9.76 -7.28 -3.32 0.23 -7.56



58 -12.63 -13.74 -17.02 -13.80 -30.24 -8.03 -4.48 -2.13 -11.41 -12.52 -17.05 -13.30 -22.84 -21.48 -10.66 -4.95 -0.91 -14.30 -13.66 -14.81 -16.09 -15.60 -18.06 -8.82 -6.40 -1.59 -11.59 -9.35 -24.30 -20.57 -15.63 -16.70 -9.40 -5.28 -1.30 -10.78



60 -10.57 -13.80 -20.21 -16.62 -15.68 -9.28 -7.69 -3.39 -14.41 -10.08 -18.30 -18.00 -21.54 -19.21 -10.96 -8.15 -2.34 -20.90 -11.32 -11.87 -18.90 -24.44 -29.94 -8.13 -11.11 -3.05 -12.18 -8.07 -21.09 -27.81 -19.47 -19.49 -8.51 -6.69 -3.24 -15.02



62 -10.53 -16.43 -27.40 -23.20 -12.11 -8.05 -7.75 -4.30 -11.14 -9.13 -19.03 -30.33 -23.05 -11.99 -8.93 -7.83 -3.61 -10.22 -11.91 -11.76 -20.25 -31.94 -17.40 -6.55 -8.14 -4.50 -10.35 -8.26 -19.00 -20.68 -22.50 -12.25 -6.41 -5.44 -4.18 -13.25



64 -12.02 -20.99 -38.64 -31.18 -11.07 -5.94 -5.30 -4.60 -8.34 -10.14 -18.61 -17.77 -23.59 -9.70 -7.05 -4.37 -4.60 -7.44 -15.40 -13.42 -18.53 -23.71 -13.37 -5.83 -4.41 -5.31 -8.55 -9.81 -19.06 -16.82 -22.47 -9.06 -5.40 -3.71 -4.07 -9.19



66 -14.91 -21.35 -24.31 -23.61 -10.14 -5.17 -3.59 -4.77 -7.78 -13.46 -18.06 -14.22 -23.48 -9.39 -6.20 -2.43 -5.82 -7.46 -22.05 -15.65 -16.07 -23.68 -11.79 -6.04 -2.83 -5.80 -7.70 -12.76 -21.86 -15.66 -22.82 -7.95 -5.65 -2.90 -4.16 -7.49



68 -19.84 -19.28 -20.21 -21.94 -9.77 -6.01 -3.07 -5.63 -9.08 -20.08 -19.42 -13.50 -25.72 -10.40 -6.55 -2.24 -7.80 -9.50 -24.87 -17.68 -14.71 -28.22 -11.64 -6.93 -2.88 -6.91 -7.76 -17.47 -30.87 -16.12 -24.60 -8.31 -6.86 -3.14 -5.06 -7.72



70 -31.38 -18.78 -19.01 -22.46 -11.03 -8.23 -3.87 -7.80 -11.78 -40.52 -23.95 -13.99 -27.53 -12.73 -7.99 -3.66 -10.77 -12.91 -20.40 -21.29 -14.37 -29.07 -12.69 -8.15 -4.24 -9.38 -8.59 -24.38 -28.83 -17.58 -26.86 -9.99 -8.51 -4.47 -6.95 -9.37



72 -25.63 -19.40 -19.59 -23.48 -14.60 -11.22 -6.20 -11.59 -14.69 -25.15 -31.02 -15.21 -28.68 -16.97 -10.08 -6.82 -14.85 -14.47 -17.84 -29.64 -14.52 -23.77 -15.02 -9.42 -6.76 -13.52 -10.11 -24.01 -20.84 -19.79 -30.02 -13.03 -10.18 -7.11 -10.02 -11.86



74 -20.37 -19.88 -21.99 -24.95 -21.54 -13.19 -10.75 -16.52 -15.43 -19.87 -26.10 -17.75 -30.51 -25.15 -11.88 -12.72 -19.67 -12.86 -16.61 -24.39 -15.09 -21.29 -18.80 -10.40 -10.40 -16.77 -11.99 -20.32 -17.32 -23.23 -33.63 -17.52 -11.32 -11.52 -14.56 -14.16



76 -18.29 -19.32 -26.34 -27.30 -32.68 -12.34 -20.47 -16.59 -14.07 -16.72 -22.69 -22.76 -29.97 -31.71 -12.61 -22.84 -17.97 -11.49 -15.98 -19.13 -16.13 -20.75 -22.86 -10.81 -14.74 -14.32 -13.59 -18.58 -15.70 -26.63 -30.92 -21.06 -11.54 -17.94 -17.88 -14.76



78 -16.71 -18.52 -27.77 -29.12 -25.25 -10.67 -20.05 -12.96 -12.68 -14.66 -21.39 -31.36 -26.43 -23.09 -12.55 -15.36 -13.51 -11.21 -15.55 -17.43 -17.34 -20.73 -21.48 -11.00 -16.17 -11.40 -14.55 -17.74 -15.30 -24.92 -27.19 -18.87 -11.23 -17.28 -14.05 -14.42



80 -15.43 -18.16 -24.51 -29.15 -22.77 -9.72 -14.03 -10.79 -12.09 -13.89 -21.01 -31.50 -23.79 -20.19 -12.42 -11.53 -10.78 -11.98 -15.17 -18.02 -18.30 -20.53 -18.30 -11.37 -14.34 -9.90 -15.01 -17.58 -15.65 -21.98 -25.54 -16.39 -11.00 -13.44 -10.88 -14.52



82 -14.59 -18.27 -22.31 -28.88 -23.12 -9.81 -11.91 -10.06 -12.55 -14.20 -21.01 -27.95 -22.65 -19.60 -12.78 -10.35 -9.54 -13.77 -14.84 -20.79 -18.61 -20.34 -16.72 -12.15 -13.19 -9.62 -15.30 -17.88 -16.68 -20.06 -25.03 -15.27 -11.27 -12.04 -9.62 -15.11



84 -14.08 -19.02 -21.38 -26.75 -25.60 -10.90 -11.34 -10.28 -14.24 -14.67 -21.58 -25.71 -22.04 -20.38 -13.69 -10.44 -9.33 -16.78 -14.74 -27.30 -18.57 -19.74 -16.30 -13.47 -12.97 -10.04 -16.05 -18.11 -18.59 -19.35 -24.21 -15.10 -11.94 -12.17 -9.59 -15.77



86 -14.07 -20.86 -20.88 -24.99 -28.18 -12.64 -11.40 -11.16 -17.23 -14.78 -23.35 -24.76 -21.81 -21.82 -14.68 -11.09 -9.85 -21.60 -15.06 -36.04 -19.15 -19.12 -16.30 -15.22 -13.03 -10.83 -17.45 -18.22 -21.38 -19.39 -23.70 -15.37 -12.76 -13.03 -10.22 -16.35



88 -14.90 -24.22 -20.36 -24.30 -27.22 -14.76 -11.88 -12.71 -21.44 -15.18 -26.64 -24.60 -22.71 -23.50 -15.43 -12.26 -11.01 -29.76 -15.99 -25.39 -20.96 -19.35 -16.57 -17.10 -13.48 -11.97 -18.61 -18.46 -24.63 -19.87 -24.87 -15.66 -13.76 -14.35 -11.43 -17.29



90 -16.59 -28.23 -20.08 -22.57 -25.38 -17.13 -13.10 -15.16 -25.37 -16.06 -31.54 -24.16 -24.00 -25.28 -16.44 -14.41 -13.10 -31.74 -17.65 -22.29 -24.64 -20.26 -17.44 -19.39 -14.73 -13.69 -19.04 -18.82 -26.40 -21.26 -25.43 -16.36 -15.18 -16.48 -13.68 -18.70
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Directivity RHCP (dB), Ludwig Pol. #3



Phi (deg)



Theta (deg) 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350



-90 -18.90 -21.93 -18.30 -16.22 -32.61 -20.23 -14.87 -13.91 -12.49 -28.56 -14.78 -15.01 -10.78 -14.28 -16.92 -14.60 -17.35 -15.42 -23.72 -12.45 -13.88 -12.56 -13.79 -21.09 -12.99 -18.55 -23.90 -24.39 -21.24 -16.75 -10.49 -16.48 -13.61 -15.85 -14.80 -15.54



-88 -22.54 -23.86 -18.22 -15.31 -26.67 -19.27 -16.76 -11.89 -11.93 -32.03 -14.02 -18.50 -11.28 -15.19 -15.72 -16.12 -17.15 -15.90 -24.96 -12.20 -17.44 -14.22 -13.79 -18.31 -15.40 -18.10 -20.28 -40.51 -23.18 -20.38 -11.35 -15.43 -13.00 -16.71 -14.51 -17.00



-86 -27.96 -24.20 -18.72 -14.49 -19.45 -18.67 -19.71 -10.16 -11.30 -23.19 -13.32 -27.12 -11.93 -16.52 -14.64 -17.79 -17.08 -15.83 -19.20 -12.76 -24.84 -15.94 -14.18 -15.62 -18.51 -17.47 -17.08 -22.18 -24.98 -25.44 -12.30 -13.58 -12.45 -16.82 -14.45 -16.26



-84 -23.58 -22.20 -18.88 -13.48 -15.42 -18.64 -24.28 -9.02 -10.44 -19.32 -12.49 -26.75 -12.54 -17.66 -13.96 -19.71 -16.35 -14.56 -14.95 -13.99 -23.79 -15.78 -15.13 -13.81 -20.45 -15.82 -14.27 -16.95 -24.46 -23.08 -12.71 -11.87 -12.47 -16.73 -14.25 -13.63



-82 -17.03 -19.36 -17.86 -12.33 -12.50 -19.43 -35.96 -8.39 -9.55 -16.60 -11.74 -16.89 -13.33 -16.19 -14.13 -22.23 -14.17 -12.50 -11.82 -15.75 -16.00 -13.65 -15.47 -12.65 -18.55 -13.07 -11.68 -14.02 -20.97 -17.55 -12.16 -10.46 -13.19 -17.44 -13.23 -10.92



-80 -12.90 -16.61 -15.94 -11.10 -10.24 -20.74 -23.40 -8.08 -8.85 -14.50 -11.57 -12.10 -14.52 -12.72 -15.09 -22.06 -11.31 -10.41 -9.27 -17.63 -11.66 -11.36 -13.58 -11.94 -14.97 -10.27 -9.47 -12.04 -16.72 -13.82 -10.94 -9.35 -13.70 -18.57 -11.36 -8.98



-78 -10.16 -14.52 -13.94 -9.94 -8.61 -21.02 -16.03 -7.91 -8.41 -12.91 -12.38 -9.22 -15.96 -9.72 -15.46 -17.31 -8.63 -8.65 -7.36 -17.34 -9.06 -9.74 -10.87 -11.54 -11.96 -8.07 -7.62 -10.38 -13.22 -11.78 -9.71 -8.53 -12.70 -17.37 -9.34 -7.85



-76 -8.35 -13.31 -12.32 -9.06 -7.59 -19.53 -11.88 -7.66 -8.19 -11.63 -14.48 -7.65 -17.42 -7.62 -14.02 -13.57 -6.43 -7.29 -6.22 -14.52 -7.68 -8.98 -8.80 -11.24 -9.78 -6.61 -6.15 -8.76 -10.76 -11.00 -8.99 -7.89 -10.80 -14.19 -7.73 -7.31



-74 -7.30 -12.82 -11.30 -8.55 -7.09 -17.36 -9.22 -7.24 -8.20 -10.53 -18.53 -7.00 -18.59 -6.22 -12.14 -11.16 -4.81 -6.33 -5.85 -12.00 -7.33 -9.00 -7.50 -10.90 -8.10 -5.87 -5.09 -7.23 -9.16 -11.27 -8.97 -7.24 -9.09 -11.01 -6.82 -7.15



-72 -6.90 -12.72 -10.91 -8.49 -7.02 -15.40 -7.34 -6.90 -8.57 -9.82 -27.96 -6.99 -18.69 -5.45 -10.73 -9.61 -3.84 -6.02 -6.24 -10.40 -7.90 -9.92 -6.90 -10.54 -6.70 -5.88 -4.61 -6.02 -8.19 -12.60 -9.79 -6.54 -8.00 -8.38 -6.78 -7.38



-70 -6.85 -12.61 -11.26 -9.05 -7.50 -14.06 -6.13 -7.11 -9.55 -9.82 -26.83 -7.65 -17.80 -5.42 -9.99 -8.89 -3.59 -6.72 -7.58 -9.66 -9.47 -12.35 -7.06 -10.35 -5.75 -6.69 -4.92 -5.36 -7.71 -15.04 -11.57 -6.09 -7.80 -6.69 -7.72 -8.05



-68 -6.80 -12.26 -12.84 -10.29 -8.78 -13.53 -5.80 -8.19 -11.45 -10.74 -17.24 -9.29 -16.60 -6.26 -10.05 -9.23 -4.20 -8.82 -10.06 -9.82 -12.29 -17.80 -8.05 -10.65 -5.59 -8.44 -6.22 -5.46 -7.68 -18.79 -14.50 -6.28 -8.70 -6.24 -9.81 -9.06



-66 -6.63 -12.12 -16.57 -11.95 -11.20 -13.99 -6.54 -10.58 -14.81 -12.74 -12.94 -12.46 -15.03 -7.99 -11.01 -11.01 -5.97 -13.19 -12.73 -10.78 -15.75 -27.47 -9.96 -11.83 -6.56 -11.64 -8.76 -6.44 -8.16 -24.31 -19.49 -7.44 -10.97 -7.32 -13.58 -10.47



-64 -6.55 -12.60 -23.13 -13.10 -15.40 -15.79 -8.74 -15.88 -22.16 -14.85 -10.55 -18.36 -13.14 -10.43 -13.05 -15.53 -9.72 -24.87 -11.94 -11.97 -14.50 -17.75 -13.00 -14.52 -9.19 -18.09 -13.47 -8.08 -9.09 -25.24 -29.23 -9.89 -14.98 -10.90 -22.08 -13.08



-62 -6.79 -13.52 -17.57 -12.56 -18.43 -19.50 -13.63 -38.41 -27.04 -12.74 -9.29 -20.00 -11.33 -12.03 -16.57 -30.96 -19.63 -18.03 -9.19 -12.12 -11.04 -13.17 -16.42 -20.28 -15.19 -18.35 -23.26 -9.14 -10.17 -18.27 -17.48 -13.16 -20.62 -22.16 -23.91 -20.13



-60 -6.72 -13.23 -12.06 -10.98 -13.17 -24.27 -32.76 -14.40 -14.88 -8.77 -8.96 -13.85 -10.02 -10.47 -22.88 -15.90 -17.67 -11.72 -7.34 -10.87 -8.73 -11.08 -14.91 -50.61 -22.10 -10.66 -14.67 -7.99 -11.03 -13.70 -11.82 -12.83 -22.08 -15.33 -13.72 -19.59



-58 -5.57 -11.08 -9.02 -9.67 -9.11 -21.59 -15.86 -8.94 -9.98 -5.82 -9.45 -10.42 -9.38 -8.29 -42.41 -10.12 -9.81 -9.54 -6.37 -9.64 -7.39 -10.41 -11.39 -21.26 -12.50 -6.81 -8.85 -5.82 -11.15 -10.99 -9.48 -10.23 -18.47 -8.98 -9.36 -9.77



-56 -4.21 -9.56 -7.46 -9.06 -7.06 -18.72 -10.07 -6.37 -7.23 -4.09 -10.73 -8.73 -9.51 -7.35 -28.62 -7.55 -7.00 -8.87 -5.62 -9.31 -6.79 -10.65 -9.46 -16.30 -8.67 -4.97 -5.95 -4.17 -10.51 -9.77 -9.35 -9.25 -16.15 -6.85 -6.94 -5.66



-54 -3.58 -9.81 -7.08 -9.22 -6.51 -18.54 -7.68 -5.32 -5.76 -3.44 -12.90 -8.39 -10.39 -7.78 -25.10 -6.61 -5.73 -8.27 -4.82 -10.02 -6.89 -11.38 -9.05 -13.84 -7.23 -4.47 -4.62 -3.35 -9.73 -10.10 -10.98 -10.17 -15.01 -6.71 -5.67 -3.97



-52 -4.24 -12.66 -7.69 -10.35 -7.22 -19.66 -6.84 -5.29 -5.25 -3.78 -15.40 -9.36 -11.85 -9.80 -25.58 -6.74 -4.99 -7.63 -4.40 -12.07 -8.04 -12.22 -9.77 -12.61 -7.30 -4.90 -4.63 -3.47 -9.47 -11.97 -12.84 -12.65 -14.93 -7.46 -5.25 -4.10



-50 -6.63 -21.43 -9.24 -12.90 -8.60 -17.62 -6.87 -6.15 -5.70 -5.31 -15.92 -12.04 -13.51 -13.85 -27.02 -7.53 -4.61 -7.67 -4.97 -16.30 -11.21 -12.97 -10.79 -12.46 -8.49 -5.87 -6.16 -4.85 -10.30 -14.36 -12.29 -14.09 -16.86 -8.05 -5.51 -6.01



-48 -11.54 -21.21 -11.69 -17.36 -9.00 -13.66 -7.39 -7.89 -7.21 -8.65 -14.25 -16.68 -14.50 -15.27 -18.84 -8.57 -4.88 -8.83 -7.07 -23.57 -19.52 -13.86 -9.95 -12.83 -9.88 -6.89 -9.61 -8.17 -12.41 -14.47 -11.32 -12.03 -22.37 -8.17 -5.96 -9.75



-46 -22.50 -14.12 -13.91 -18.05 -7.86 -10.64 -8.27 -10.25 -9.81 -16.27 -12.58 -15.73 -13.93 -10.98 -12.44 -9.76 -6.21 -11.05 -11.83 -20.36 -19.24 -15.02 -7.65 -12.24 -9.73 -7.65 -15.69 -15.62 -14.98 -13.14 -11.75 -9.94 -18.93 -8.57 -6.16 -14.86



-44 -15.16 -12.27 -13.03 -13.46 -6.52 -8.41 -9.79 -12.15 -12.78 -21.48 -11.48 -11.08 -12.75 -7.95 -8.31 -11.80 -8.84 -12.80 -25.69 -15.84 -11.99 -15.51 -5.76 -10.04 -8.81 -8.46 -17.58 -18.05 -15.22 -12.34 -13.31 -8.50 -12.01 -9.94 -6.52 -17.42



-42 -8.66 -11.59 -10.78 -11.21 -5.50 -6.52 -12.50 -12.83 -12.84 -10.92 -10.63 -8.57 -12.23 -6.25 -5.74 -15.64 -12.06 -11.83 -14.43 -13.10 -9.87 -14.39 -4.57 -7.45 -9.35 -10.09 -12.47 -9.82 -12.87 -11.68 -14.40 -7.16 -7.89 -12.45 -7.91 -14.39



-40 -5.33 -9.28 -9.48 -10.81 -4.58 -4.88 -16.60 -13.79 -10.27 -6.87 -9.28 -7.50 -12.31 -5.19 -4.24 -24.58 -14.27 -9.40 -7.77 -9.96 -9.12 -12.06 -3.68 -5.19 -13.05 -13.87 -9.31 -6.32 -10.15 -10.31 -12.92 -5.50 -5.09 -16.19 -11.47 -10.51



-38 -3.54 -6.22 -9.02 -10.35 -3.61 -3.62 -17.94 -17.44 -8.11 -4.81 -7.46 -6.95 -11.69 -4.23 -3.38 -24.79 -17.49 -6.63 -4.11 -6.70 -7.29 -9.20 -2.83 -3.53 -26.60 -20.76 -7.16 -4.57 -7.60 -8.58 -9.91 -3.75 -3.31 -18.88 -20.74 -7.53



-36 -2.65 -4.03 -8.06 -7.93 -2.77 -2.81 -13.61 -23.23 -6.81 -3.94 -5.95 -6.19 -9.51 -3.33 -2.95 -15.05 -20.97 -4.12 -1.95 -4.22 -4.96 -6.53 -2.19 -2.63 -14.71 -14.06 -5.28 -3.56 -5.45 -7.16 -7.47 -2.54 -2.62 -15.11 -20.73 -5.37



-34 -2.44 -3.09 -6.26 -5.39 -2.38 -2.52 -9.58 -12.35 -5.99 -3.98 -5.34 -5.31 -6.92 -2.72 -2.94 -11.15 -12.89 -2.51 -1.09 -2.96 -3.68 -4.62 -1.98 -2.51 -9.37 -8.95 -3.61 -3.06 -4.20 -6.27 -6.20 -2.25 -3.07 -11.19 -10.99 -3.72



-32 -2.94 -3.64 -5.16 -4.25 -2.65 -2.74 -6.41 -6.34 -5.00 -4.70 -6.20 -5.20 -5.05 -2.55 -3.40 -9.51 -8.29 -2.03 -1.58 -3.29 -3.84 -3.53 -2.23 -2.91 -7.13 -6.22 -2.47 -3.26 -4.59 -6.32 -5.81 -2.85 -4.37 -8.42 -6.38 -2.50



-30 -3.76 -5.39 -4.99 -4.19 -3.12 -2.92 -3.67 -2.57 -3.09 -4.80 -8.51 -6.40 -3.80 -2.44 -3.72 -7.52 -4.92 -1.92 -3.19 -5.53 -4.68 -2.79 -2.32 -2.77 -5.07 -4.06 -1.77 -3.69 -7.11 -7.29 -4.75 -3.26 -4.85 -5.33 -3.20 -1.54



-28 -2.33 -3.40 -2.57 -2.21 -1.39 -1.26 -0.83 0.37 -0.04 -1.80 -5.39 -5.13 -1.71 -0.90 -1.66 -2.64 -0.86 -0.02 -2.60 -5.41 -3.09 -1.20 -0.74 -0.63 -1.67 -1.10 -0.41 -1.76 -4.84 -4.23 -1.25 -1.13 -2.01 -1.28 -0.14 -0.07



-26 2.11 2.21 2.45 2.55 2.84 2.50 2.49 3.34 3.49 2.63 1.13 0.71 2.06 2.58 2.45 2.31 3.18 3.49 1.99 0.62 1.29 2.04 2.65 2.83 2.37 2.70 2.69 2.55 1.86 1.80 3.09 2.84 2.37 2.93 3.33 2.90



-24 6.36 6.64 6.81 6.90 6.91 6.38 6.00 6.45 6.81 6.51 5.95 5.71 6.05 6.31 6.33 6.21 6.55 6.79 6.23 5.59 5.57 5.81 6.27 6.29 6.11 6.42 6.36 6.55 6.59 6.48 6.89 6.65 6.37 6.68 6.82 6.50



-22 9.55 9.78 10.00 10.13 10.05 9.54 9.11 9.31 9.60 9.53 9.35 9.27 9.30 9.40 9.41 9.23 9.28 9.48 9.42 9.18 9.03 9.09 9.32 9.24 9.24 9.53 9.50 9.64 9.83 9.78 9.88 9.75 9.62 9.77 9.80 9.60



-20 11.83 11.99 12.24 12.40 12.31 11.89 11.55 11.59 11.74 11.74 11.73 11.73 11.70 11.73 11.72 11.56 11.49 11.65 11.79 11.76 11.63 11.60 11.64 11.56 11.66 11.90 11.86 11.90 12.07 12.07 12.08 12.06 12.05 12.13 12.08 11.89



-18 13.34 13.46 13.70 13.87 13.79 13.49 13.25 13.21 13.23 13.24 13.30 13.34 13.31 13.32 13.33 13.24 13.18 13.29 13.46 13.49 13.38 13.28 13.23 13.19 13.34 13.53 13.48 13.46 13.55 13.57 13.57 13.61 13.67 13.72 13.62 13.43



-16 14.22 14.31 14.51 14.64 14.59 14.39 14.22 14.14 14.10 14.10 14.16 14.21 14.21 14.24 14.28 14.28 14.26 14.33 14.43 14.43 14.31 14.18 14.11 14.12 14.29 14.45 14.41 14.36 14.40 14.42 14.42 14.46 14.54 14.57 14.48 14.31



-14 14.54 14.60 14.74 14.83 14.78 14.65 14.52 14.44 14.39 14.37 14.42 14.48 14.50 14.54 14.61 14.66 14.67 14.69 14.70 14.65 14.53 14.41 14.35 14.41 14.58 14.71 14.70 14.66 14.68 14.71 14.71 14.74 14.79 14.80 14.73 14.61



-12 14.41 14.45 14.52 14.56 14.52 14.42 14.31 14.23 14.18 14.17 14.21 14.27 14.31 14.36 14.43 14.48 14.49 14.47 14.42 14.34 14.23 14.14 14.12 14.19 14.34 14.45 14.47 14.46 14.48 14.52 14.55 14.57 14.59 14.58 14.53 14.45



-10 14.08 14.10 14.13 14.13 14.07 13.97 13.86 13.78 13.73 13.73 13.78 13.83 13.89 13.95 14.01 14.05 14.05 14.02 13.96 13.88 13.79 13.73 13.73 13.78 13.89 13.97 14.00 14.01 14.04 14.09 14.14 14.18 14.19 14.18 14.14 14.09



-8 13.95 13.95 13.95 13.91 13.83 13.71 13.60 13.51 13.48 13.49 13.53 13.59 13.65 13.71 13.77 13.80 13.81 13.79 13.75 13.70 13.64 13.61 13.60 13.62 13.67 13.71 13.74 13.76 13.79 13.84 13.89 13.94 13.97 13.97 13.96 13.95



-6 14.26 14.25 14.22 14.16 14.08 13.98 13.89 13.83 13.81 13.81 13.85 13.89 13.94 13.98 14.02 14.05 14.07 14.06 14.05 14.03 14.01 14.00 14.00 14.00 14.02 14.04 14.06 14.07 14.09 14.12 14.15 14.18 14.21 14.24 14.25 14.26



-4 14.84 14.83 14.79 14.75 14.70 14.65 14.61 14.57 14.56 14.56 14.57 14.59 14.62 14.65 14.67 14.69 14.71 14.71 14.72 14.72 14.72 14.73 14.73 14.74 14.74 14.75 14.76 14.77 14.77 14.78 14.80 14.81 14.82 14.84 14.85 14.85



-2 15.33 15.32 15.31 15.29 15.27 15.26 15.25 15.24 15.23 15.23 15.23 15.24 15.25 15.26 15.27 15.28 15.29 15.30 15.31 15.31 15.32 15.33 15.33 15.34 15.34 15.34 15.35 15.35 15.35 15.35 15.35 15.35 15.35 15.35 15.35 15.34



0 15.52 15.52 15.52 15.52 15.52 15.52 15.52 15.52 15.52 15.52 15.52 15.52 15.52 15.52 15.52 15.52 15.52 15.52 15.52 15.52 15.52 15.52 15.52 15.52 15.52 15.52 15.52 15.52 15.52 15.52 15.52 15.52 15.52 15.52 15.52 15.52



2 15.31 15.31 15.32 15.33 15.33 15.34 15.34 15.34 15.35 15.35 15.35 15.35 15.35 15.35 15.35 15.35 15.35 15.34 15.33 15.32 15.31 15.29 15.27 15.26 15.25 15.24 15.23 15.23 15.23 15.24 15.25 15.26 15.27 15.28 15.29 15.30



4 14.72 14.72 14.72 14.73 14.73 14.74 14.74 14.75 14.76 14.77 14.77 14.78 14.80 14.81 14.82 14.84 14.85 14.85 14.84 14.83 14.79 14.75 14.70 14.65 14.61 14.57 14.56 14.56 14.57 14.59 14.62 14.65 14.67 14.69 14.71 14.71



6 14.05 14.03 14.01 14.00 14.00 14.00 14.02 14.04 14.06 14.07 14.09 14.12 14.15 14.18 14.21 14.24 14.25 14.26 14.26 14.25 14.22 14.16 14.08 13.98 13.89 13.83 13.81 13.81 13.85 13.89 13.94 13.98 14.02 14.05 14.07 14.06



8 13.75 13.70 13.64 13.61 13.60 13.62 13.67 13.71 13.74 13.76 13.79 13.84 13.89 13.94 13.97 13.97 13.96 13.95 13.95 13.95 13.95 13.91 13.83 13.71 13.60 13.51 13.48 13.49 13.53 13.59 13.65 13.71 13.77 13.80 13.81 13.79



10 13.96 13.88 13.79 13.73 13.73 13.78 13.89 13.97 14.00 14.01 14.04 14.09 14.14 14.18 14.19 14.18 14.14 14.09 14.08 14.10 14.13 14.13 14.07 13.97 13.86 13.78 13.73 13.73 13.78 13.83 13.89 13.95 14.01 14.05 14.05 14.02



12 14.42 14.34 14.23 14.14 14.12 14.19 14.34 14.45 14.47 14.46 14.48 14.52 14.55 14.57 14.59 14.58 14.53 14.45 14.41 14.45 14.52 14.56 14.52 14.42 14.31 14.23 14.18 14.17 14.21 14.27 14.31 14.36 14.43 14.48 14.49 14.47



14 14.70 14.65 14.53 14.41 14.35 14.41 14.58 14.71 14.70 14.66 14.68 14.71 14.71 14.74 14.79 14.80 14.73 14.61 14.54 14.60 14.74 14.83 14.78 14.65 14.52 14.44 14.39 14.37 14.42 14.48 14.50 14.54 14.61 14.66 14.67 14.69



16 14.43 14.43 14.31 14.18 14.11 14.12 14.29 14.45 14.41 14.36 14.40 14.42 14.42 14.46 14.54 14.57 14.48 14.31 14.22 14.31 14.51 14.64 14.59 14.39 14.22 14.14 14.10 14.10 14.16 14.21 14.21 14.24 14.28 14.28 14.26 14.33



18 13.46 13.49 13.38 13.28 13.23 13.19 13.34 13.53 13.48 13.46 13.55 13.57 13.57 13.61 13.67 13.72 13.62 13.43 13.34 13.46 13.70 13.87 13.79 13.49 13.25 13.21 13.23 13.24 13.30 13.34 13.31 13.32 13.33 13.24 13.18 13.29



20 11.79 11.76 11.63 11.60 11.64 11.56 11.66 11.90 11.86 11.90 12.07 12.07 12.08 12.06 12.05 12.13 12.08 11.89 11.83 11.99 12.24 12.40 12.31 11.89 11.55 11.59 11.74 11.74 11.73 11.73 11.70 11.73 11.72 11.56 11.49 11.65



22 9.42 9.18 9.03 9.09 9.32 9.24 9.24 9.53 9.50 9.64 9.83 9.78 9.88 9.75 9.62 9.77 9.80 9.60 9.55 9.78 10.00 10.13 10.05 9.54 9.11 9.31 9.60 9.53 9.35 9.27 9.30 9.40 9.41 9.23 9.28 9.48



24 6.23 5.59 5.57 5.81 6.27 6.29 6.11 6.42 6.36 6.55 6.59 6.48 6.89 6.65 6.37 6.68 6.82 6.50 6.36 6.64 6.81 6.90 6.91 6.38 6.00 6.45 6.81 6.51 5.95 5.71 6.05 6.31 6.33 6.21 6.55 6.79



26 1.99 0.62 1.29 2.04 2.65 2.83 2.37 2.70 2.69 2.55 1.86 1.80 3.09 2.84 2.37 2.93 3.33 2.90 2.11 2.21 2.45 2.55 2.84 2.50 2.49 3.34 3.49 2.63 1.13 0.71 2.06 2.58 2.45 2.31 3.18 3.49



28 -2.60 -5.41 -3.09 -1.20 -0.74 -0.63 -1.67 -1.10 -0.41 -1.76 -4.84 -4.23 -1.25 -1.13 -2.01 -1.28 -0.14 -0.07 -2.33 -3.40 -2.57 -2.21 -1.39 -1.26 -0.83 0.37 -0.04 -1.80 -5.39 -5.13 -1.71 -0.90 -1.66 -2.64 -0.86 -0.02



30 -3.19 -5.53 -4.68 -2.79 -2.32 -2.77 -5.07 -4.06 -1.77 -3.69 -7.11 -7.29 -4.75 -3.26 -4.85 -5.33 -3.20 -1.54 -3.76 -5.39 -4.99 -4.19 -3.12 -2.92 -3.67 -2.57 -3.09 -4.80 -8.51 -6.40 -3.80 -2.44 -3.72 -7.52 -4.92 -1.92



32 -1.58 -3.29 -3.84 -3.53 -2.23 -2.91 -7.13 -6.22 -2.47 -3.26 -4.59 -6.32 -5.81 -2.85 -4.37 -8.42 -6.38 -2.50 -2.94 -3.64 -5.16 -4.25 -2.65 -2.74 -6.41 -6.34 -5.00 -4.70 -6.20 -5.20 -5.05 -2.55 -3.40 -9.51 -8.29 -2.03



34 -1.09 -2.96 -3.68 -4.62 -1.98 -2.51 -9.37 -8.95 -3.61 -3.06 -4.20 -6.27 -6.20 -2.25 -3.07 -11.19 -10.99 -3.72 -2.44 -3.09 -6.26 -5.39 -2.38 -2.52 -9.58 -12.35 -5.99 -3.98 -5.34 -5.31 -6.92 -2.72 -2.94 -11.15 -12.89 -2.51



36 -1.95 -4.22 -4.96 -6.53 -2.19 -2.63 -14.71 -14.06 -5.28 -3.56 -5.45 -7.16 -7.47 -2.54 -2.62 -15.11 -20.73 -5.37 -2.65 -4.03 -8.06 -7.93 -2.77 -2.81 -13.61 -23.23 -6.81 -3.94 -5.95 -6.19 -9.51 -3.33 -2.95 -15.05 -20.97 -4.12



38 -4.11 -6.70 -7.29 -9.20 -2.83 -3.53 -26.60 -20.76 -7.16 -4.57 -7.60 -8.58 -9.91 -3.75 -3.31 -18.88 -20.74 -7.53 -3.54 -6.22 -9.02 -10.35 -3.61 -3.62 -17.94 -17.44 -8.11 -4.81 -7.46 -6.95 -11.69 -4.23 -3.38 -24.79 -17.49 -6.63



40 -7.77 -9.96 -9.12 -12.06 -3.68 -5.19 -13.05 -13.87 -9.31 -6.32 -10.15 -10.31 -12.92 -5.50 -5.09 -16.19 -11.47 -10.51 -5.33 -9.28 -9.48 -10.81 -4.58 -4.88 -16.60 -13.79 -10.27 -6.87 -9.28 -7.50 -12.31 -5.19 -4.24 -24.58 -14.27 -9.40



42 -14.43 -13.10 -9.87 -14.39 -4.57 -7.45 -9.35 -10.09 -12.47 -9.82 -12.87 -11.68 -14.40 -7.16 -7.89 -12.45 -7.91 -14.39 -8.66 -11.59 -10.78 -11.21 -5.50 -6.52 -12.50 -12.83 -12.84 -10.92 -10.63 -8.57 -12.23 -6.25 -5.74 -15.64 -12.06 -11.83



44 -25.69 -15.84 -11.99 -15.51 -5.76 -10.04 -8.81 -8.46 -17.58 -18.05 -15.22 -12.34 -13.31 -8.50 -12.01 -9.94 -6.52 -17.42 -15.16 -12.27 -13.03 -13.46 -6.52 -8.41 -9.79 -12.15 -12.78 -21.48 -11.48 -11.08 -12.75 -7.95 -8.31 -11.80 -8.84 -12.80



46 -11.83 -20.36 -19.24 -15.02 -7.65 -12.24 -9.73 -7.65 -15.69 -15.62 -14.98 -13.14 -11.75 -9.94 -18.93 -8.57 -6.16 -14.86 -22.50 -14.12 -13.91 -18.05 -7.86 -10.64 -8.27 -10.25 -9.81 -16.27 -12.58 -15.73 -13.93 -10.98 -12.44 -9.76 -6.21 -11.05



48 -7.07 -23.57 -19.52 -13.86 -9.95 -12.83 -9.88 -6.89 -9.61 -8.17 -12.41 -14.47 -11.32 -12.03 -22.37 -8.17 -5.96 -9.75 -11.54 -21.21 -11.69 -17.36 -9.00 -13.66 -7.39 -7.89 -7.21 -8.65 -14.25 -16.68 -14.50 -15.27 -18.84 -8.57 -4.88 -8.83



50 -4.97 -16.30 -11.21 -12.97 -10.79 -12.46 -8.49 -5.87 -6.16 -4.85 -10.30 -14.36 -12.29 -14.09 -16.86 -8.05 -5.51 -6.01 -6.63 -21.43 -9.24 -12.90 -8.60 -17.62 -6.87 -6.15 -5.70 -5.31 -15.92 -12.04 -13.51 -13.85 -27.02 -7.53 -4.61 -7.67



52 -4.40 -12.07 -8.04 -12.22 -9.77 -12.61 -7.30 -4.90 -4.63 -3.47 -9.47 -11.97 -12.84 -12.65 -14.93 -7.46 -5.25 -4.10 -4.24 -12.66 -7.69 -10.35 -7.22 -19.66 -6.84 -5.29 -5.25 -3.78 -15.40 -9.36 -11.85 -9.80 -25.58 -6.74 -4.99 -7.63



54 -4.82 -10.02 -6.89 -11.38 -9.05 -13.84 -7.23 -4.47 -4.62 -3.35 -9.73 -10.10 -10.98 -10.17 -15.01 -6.71 -5.67 -3.97 -3.58 -9.81 -7.08 -9.22 -6.51 -18.54 -7.68 -5.32 -5.76 -3.44 -12.90 -8.39 -10.39 -7.78 -25.10 -6.61 -5.73 -8.27



56 -5.62 -9.31 -6.79 -10.65 -9.46 -16.30 -8.67 -4.97 -5.95 -4.17 -10.51 -9.77 -9.35 -9.25 -16.15 -6.85 -6.94 -5.66 -4.21 -9.56 -7.46 -9.06 -7.06 -18.72 -10.07 -6.37 -7.23 -4.09 -10.73 -8.73 -9.51 -7.35 -28.62 -7.55 -7.00 -8.87



58 -6.37 -9.64 -7.39 -10.41 -11.39 -21.26 -12.50 -6.81 -8.85 -5.82 -11.15 -10.99 -9.48 -10.23 -18.47 -8.98 -9.36 -9.77 -5.57 -11.08 -9.02 -9.67 -9.11 -21.59 -15.86 -8.94 -9.98 -5.82 -9.45 -10.42 -9.38 -8.29 -42.41 -10.12 -9.81 -9.54



60 -7.34 -10.87 -8.73 -11.08 -14.91 -50.61 -22.10 -10.66 -14.67 -7.99 -11.03 -13.70 -11.82 -12.83 -22.08 -15.33 -13.72 -19.59 -6.72 -13.23 -12.06 -10.98 -13.17 -24.27 -32.76 -14.40 -14.88 -8.77 -8.96 -13.85 -10.02 -10.47 -22.88 -15.90 -17.67 -11.72



62 -9.19 -12.12 -11.04 -13.17 -16.42 -20.28 -15.19 -18.35 -23.26 -9.14 -10.17 -18.27 -17.48 -13.16 -20.62 -22.16 -23.91 -20.13 -6.79 -13.52 -17.57 -12.56 -18.43 -19.50 -13.63 -38.41 -27.04 -12.74 -9.29 -20.00 -11.33 -12.03 -16.57 -30.96 -19.63 -18.03



64 -11.94 -11.97 -14.50 -17.75 -13.00 -14.52 -9.19 -18.09 -13.47 -8.08 -9.09 -25.24 -29.23 -9.89 -14.98 -10.90 -22.08 -13.08 -6.55 -12.60 -23.13 -13.10 -15.40 -15.79 -8.74 -15.88 -22.16 -14.85 -10.55 -18.36 -13.14 -10.43 -13.05 -15.53 -9.72 -24.87



66 -12.73 -10.78 -15.75 -27.47 -9.96 -11.83 -6.56 -11.64 -8.76 -6.44 -8.16 -24.31 -19.49 -7.44 -10.97 -7.32 -13.58 -10.47 -6.63 -12.12 -16.57 -11.95 -11.20 -13.99 -6.54 -10.58 -14.81 -12.74 -12.94 -12.46 -15.03 -7.99 -11.01 -11.01 -5.97 -13.19



68 -10.06 -9.82 -12.29 -17.80 -8.05 -10.65 -5.59 -8.44 -6.22 -5.46 -7.68 -18.79 -14.50 -6.28 -8.70 -6.24 -9.81 -9.06 -6.80 -12.26 -12.84 -10.29 -8.78 -13.53 -5.80 -8.19 -11.45 -10.74 -17.24 -9.29 -16.60 -6.26 -10.05 -9.23 -4.20 -8.82



70 -7.58 -9.66 -9.47 -12.35 -7.06 -10.35 -5.75 -6.69 -4.92 -5.36 -7.71 -15.04 -11.57 -6.09 -7.80 -6.69 -7.72 -8.05 -6.85 -12.61 -11.26 -9.05 -7.50 -14.06 -6.13 -7.11 -9.55 -9.82 -26.83 -7.65 -17.80 -5.42 -9.99 -8.89 -3.59 -6.72



72 -6.24 -10.40 -7.90 -9.92 -6.90 -10.54 -6.70 -5.88 -4.61 -6.02 -8.19 -12.60 -9.79 -6.54 -8.00 -8.38 -6.78 -7.38 -6.90 -12.72 -10.91 -8.49 -7.02 -15.40 -7.34 -6.90 -8.57 -9.82 -27.96 -6.99 -18.69 -5.45 -10.73 -9.61 -3.84 -6.02



74 -5.85 -12.00 -7.33 -9.00 -7.50 -10.90 -8.10 -5.87 -5.09 -7.23 -9.16 -11.27 -8.97 -7.24 -9.09 -11.01 -6.82 -7.15 -7.30 -12.82 -11.30 -8.55 -7.09 -17.36 -9.22 -7.24 -8.20 -10.53 -18.53 -7.00 -18.59 -6.22 -12.14 -11.16 -4.81 -6.33



76 -6.22 -14.52 -7.68 -8.98 -8.80 -11.24 -9.78 -6.61 -6.15 -8.76 -10.76 -11.00 -8.99 -7.89 -10.80 -14.19 -7.73 -7.31 -8.35 -13.31 -12.32 -9.06 -7.59 -19.53 -11.88 -7.66 -8.19 -11.63 -14.48 -7.65 -17.42 -7.62 -14.02 -13.57 -6.43 -7.29



78 -7.36 -17.34 -9.06 -9.74 -10.87 -11.54 -11.96 -8.07 -7.62 -10.38 -13.22 -11.78 -9.71 -8.53 -12.70 -17.37 -9.34 -7.85 -10.16 -14.52 -13.94 -9.94 -8.61 -21.02 -16.03 -7.91 -8.41 -12.91 -12.38 -9.22 -15.96 -9.72 -15.46 -17.31 -8.63 -8.65



80 -9.27 -17.63 -11.66 -11.36 -13.58 -11.94 -14.97 -10.27 -9.47 -12.04 -16.72 -13.82 -10.94 -9.35 -13.70 -18.57 -11.36 -8.98 -12.90 -16.61 -15.94 -11.10 -10.24 -20.74 -23.40 -8.08 -8.85 -14.50 -11.57 -12.10 -14.52 -12.72 -15.09 -22.06 -11.31 -10.41



82 -11.82 -15.75 -16.00 -13.65 -15.47 -12.65 -18.55 -13.07 -11.68 -14.02 -20.97 -17.55 -12.16 -10.46 -13.19 -17.44 -13.23 -10.92 -17.03 -19.36 -17.86 -12.33 -12.50 -19.43 -35.96 -8.39 -9.55 -16.60 -11.74 -16.89 -13.33 -16.19 -14.13 -22.23 -14.17 -12.50



84 -14.95 -13.99 -23.79 -15.78 -15.13 -13.81 -20.45 -15.82 -14.27 -16.95 -24.46 -23.08 -12.71 -11.87 -12.47 -16.73 -14.25 -13.63 -23.58 -22.20 -18.88 -13.48 -15.42 -18.64 -24.28 -9.02 -10.44 -19.32 -12.49 -26.75 -12.54 -17.66 -13.96 -19.71 -16.35 -14.56



86 -19.20 -12.76 -24.84 -15.94 -14.18 -15.62 -18.51 -17.47 -17.08 -22.18 -24.98 -25.44 -12.30 -13.58 -12.45 -16.82 -14.45 -16.26 -27.96 -24.20 -18.72 -14.49 -19.45 -18.67 -19.71 -10.16 -11.30 -23.19 -13.32 -27.12 -11.93 -16.52 -14.64 -17.79 -17.08 -15.83



88 -24.96 -12.20 -17.44 -14.22 -13.79 -18.31 -15.40 -18.10 -20.28 -40.51 -23.18 -20.38 -11.35 -15.43 -13.00 -16.71 -14.51 -17.00 -22.54 -23.86 -18.22 -15.31 -26.67 -19.27 -16.76 -11.89 -11.93 -32.03 -14.02 -18.50 -11.28 -15.19 -15.72 -16.12 -17.15 -15.90



90 -23.72 -12.45 -13.88 -12.56 -13.79 -21.09 -12.99 -18.55 -23.90 -24.39 -21.24 -16.75 -10.49 -16.48 -13.61 -15.85 -14.80 -15.54 -18.90 -21.93 -18.30 -16.22 -32.61 -20.23 -14.87 -13.91 -12.49 -28.56 -14.78 -15.01 -10.78 -14.28 -16.92 -14.60 -17.35 -15.42
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Directivity RHCP (dB), Ludwig Pol. #3



Phi (deg)



Theta (deg) 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350



-90 -22.33 -22.14 -17.03 -13.66 -21.50 -22.99 -16.12 -20.32 -11.10 -20.27 -16.10 -19.28 -10.42 -26.33 -14.43 -25.66 -24.98 -11.14 -33.19 -19.39 -17.21 -14.99 -23.89 -16.85 -23.20 -21.27 -18.32 -20.67 -18.67 -24.50 -12.31 -32.03 -14.44 -28.39 -23.82 -14.36



-88 -18.43 -24.11 -17.54 -11.08 -18.20 -22.01 -17.11 -18.39 -10.46 -20.59 -15.25 -21.28 -10.29 -29.95 -14.20 -25.76 -29.59 -9.70 -25.61 -19.46 -20.06 -14.56 -24.83 -16.88 -24.37 -18.64 -16.53 -23.98 -18.63 -20.18 -11.90 -34.85 -14.85 -23.58 -22.80 -12.45



-86 -14.32 -23.37 -18.53 -9.09 -15.72 -22.58 -17.79 -16.86 -10.07 -19.26 -14.12 -22.08 -10.32 -23.41 -14.50 -25.31 -23.85 -8.65 -19.28 -20.06 -21.56 -13.62 -23.81 -16.81 -23.18 -16.15 -14.59 -24.86 -18.52 -16.47 -11.51 -26.56 -15.83 -20.48 -19.02 -10.85



-84 -11.17 -20.05 -19.73 -7.61 -13.85 -25.38 -17.46 -15.76 -9.78 -16.89 -13.17 -19.92 -10.34 -18.30 -15.78 -24.09 -17.48 -7.85 -15.13 -21.33 -18.04 -12.42 -20.96 -16.93 -20.76 -13.94 -12.58 -19.98 -18.61 -13.77 -11.14 -21.84 -17.29 -18.26 -15.26 -9.53



-82 -8.87 -17.34 -20.79 -6.67 -12.51 -30.82 -16.31 -14.80 -9.52 -14.24 -12.68 -17.37 -10.25 -14.99 -18.78 -21.78 -13.57 -7.37 -12.01 -22.77 -14.62 -11.31 -17.94 -17.73 -18.45 -12.20 -10.69 -15.54 -18.85 -12.03 -10.94 -19.23 -17.44 -16.23 -12.45 -8.63



-80 -7.29 -15.73 -21.52 -6.28 -11.57 -28.05 -14.75 -13.72 -9.38 -11.97 -12.71 -16.07 -10.17 -12.95 -24.72 -19.26 -10.99 -7.21 -9.69 -22.97 -12.61 -10.34 -15.56 -19.37 -16.73 -11.18 -9.13 -12.30 -18.98 -11.37 -11.05 -17.50 -15.53 -14.40 -10.51 -8.22



-78 -6.41 -15.36 -22.53 -6.46 -11.00 -22.38 -13.29 -12.36 -9.42 -10.19 -13.60 -16.21 -10.40 -11.84 -23.94 -17.53 -9.24 -7.25 -8.05 -21.49 -12.08 -9.58 -14.14 -20.18 -15.51 -10.97 -7.99 -9.89 -18.70 -11.92 -11.49 -15.87 -13.53 -12.95 -9.38 -8.20



-76 -6.36 -16.96 -24.78 -7.23 -11.02 -18.93 -12.13 -11.06 -9.69 -8.86 -15.79 -17.91 -11.22 -11.58 -17.41 -16.77 -8.23 -7.38 -7.18 -19.71 -13.28 -9.09 -13.61 -17.96 -14.41 -11.52 -7.23 -8.05 -16.57 -13.58 -12.15 -14.17 -12.37 -11.86 -9.10 -8.59



-74 -7.16 -22.30 -30.09 -8.70 -11.87 -16.96 -11.22 -10.36 -10.38 -8.12 -18.91 -22.31 -12.73 -12.30 -13.95 -17.08 -7.95 -7.77 -7.24 -17.84 -16.99 -9.07 -14.08 -15.06 -13.34 -13.00 -6.91 -6.86 -13.48 -15.53 -12.81 -12.68 -12.36 -11.08 -9.72 -9.57



-72 -8.70 -27.65 -36.41 -11.22 -13.73 -16.12 -10.57 -10.62 -11.66 -7.99 -18.51 -32.39 -15.05 -13.90 -12.20 -18.77 -8.41 -8.79 -8.38 -16.01 -29.28 -9.84 -15.91 -13.03 -12.68 -15.65 -7.18 -6.43 -10.84 -16.21 -13.43 -11.78 -13.97 -10.74 -11.32 -11.23



-70 -10.75 -17.18 -23.56 -15.61 -17.23 -16.24 -10.26 -12.11 -13.54 -8.46 -14.55 -18.86 -18.20 -15.96 -11.53 -22.99 -9.71 -10.83 -10.36 -14.23 -19.89 -11.75 -19.90 -12.13 -13.03 -19.58 -8.24 -6.78 -9.02 -15.82 -14.66 -11.93 -18.40 -11.27 -13.88 -13.40



-68 -12.43 -12.29 -17.79 -25.20 -23.23 -17.17 -10.49 -15.73 -15.83 -9.63 -11.36 -12.70 -20.94 -16.71 -11.59 -27.86 -12.06 -14.58 -11.63 -12.44 -12.14 -15.35 -33.09 -12.56 -15.48 -25.65 -10.32 -8.00 -8.17 -15.44 -17.80 -13.48 -28.73 -13.58 -16.81 -15.28



-66 -12.46 -9.97 -14.24 -26.99 -19.50 -18.60 -11.13 -25.58 -18.19 -11.79 -9.25 -9.29 -20.04 -14.45 -12.12 -18.53 -15.47 -22.87 -10.56 -11.01 -8.34 -20.28 -22.69 -14.39 -23.35 -35.07 -13.83 -9.92 -8.39 -14.33 -25.88 -15.70 -19.97 -18.54 -18.86 -16.06



-64 -11.24 -9.50 -11.82 -18.83 -13.61 -19.95 -11.30 -19.22 -19.74 -14.77 -8.05 -7.39 -17.51 -11.64 -13.05 -13.06 -17.17 -22.68 -9.14 -10.24 -6.27 -19.40 -15.31 -16.68 -18.30 -20.97 -19.38 -11.11 -9.78 -11.60 -23.57 -14.11 -15.50 -14.60 -19.03 -17.50



-62 -9.45 -10.89 -10.11 -16.52 -10.22 -19.97 -10.01 -12.08 -19.41 -14.90 -7.72 -6.58 -15.94 -9.65 -14.49 -9.49 -14.30 -15.42 -9.10 -10.42 -5.27 -16.90 -11.68 -15.94 -10.69 -14.53 -22.21 -10.10 -12.31 -8.77 -16.94 -10.33 -14.43 -8.47 -17.49 -23.79



-60 -7.51 -14.76 -9.06 -16.60 -8.27 -18.69 -7.92 -8.76 -17.63 -11.25 -8.30 -6.73 -15.76 -8.58 -16.24 -6.92 -11.71 -13.07 -11.08 -12.08 -5.13 -17.09 -9.66 -13.78 -7.00 -11.05 -16.77 -8.40 -15.80 -7.06 -14.79 -7.79 -15.31 -5.15 -14.80 -22.89



-58 -6.10 -21.25 -8.77 -18.61 -7.41 -17.98 -6.17 -7.29 -15.13 -8.24 -10.02 -7.88 -16.94 -8.42 -17.90 -5.09 -10.63 -13.20 -15.36 -15.58 -5.93 -20.29 -8.76 -13.06 -5.27 -9.64 -12.56 -7.17 -19.93 -6.81 -15.71 -6.63 -16.98 -3.70 -11.85 -13.48



-56 -5.72 -18.66 -9.22 -22.41 -7.63 -18.31 -5.23 -7.09 -12.80 -6.55 -13.34 -10.30 -19.22 -9.37 -19.67 -4.01 -10.90 -14.54 -16.12 -18.70 -7.96 -25.78 -8.83 -13.87 -4.87 -10.04 -9.73 -6.53 -19.84 -8.11 -20.25 -6.79 -17.45 -3.79 -9.76 -9.67



-54 -6.73 -15.89 -10.24 -24.72 -9.17 -17.90 -5.17 -8.03 -11.12 -6.10 -18.38 -14.16 -21.73 -11.99 -20.66 -3.83 -12.21 -14.13 -12.13 -15.31 -11.53 -22.68 -10.08 -14.97 -5.48 -12.04 -8.24 -6.50 -14.84 -10.46 -21.72 -8.51 -16.56 -5.39 -9.04 -8.50



-52 -9.57 -16.29 -10.62 -22.58 -12.33 -15.19 -5.95 -10.09 -10.29 -6.97 -16.75 -15.53 -23.69 -17.36 -19.08 -4.64 -13.33 -12.11 -10.72 -11.87 -14.54 -19.30 -13.05 -14.83 -6.95 -14.47 -8.25 -7.38 -10.78 -11.06 -15.96 -12.34 -15.65 -8.57 -9.71 -9.45



-50 -13.83 -16.07 -8.97 -20.64 -14.96 -11.92 -7.27 -12.19 -10.41 -9.65 -11.64 -12.23 -26.97 -16.36 -16.02 -6.19 -12.24 -11.14 -12.54 -9.94 -12.17 -18.13 -14.85 -13.96 -9.15 -14.51 -9.60 -9.62 -8.05 -9.31 -13.56 -17.03 -14.90 -12.44 -10.99 -12.52



-48 -14.14 -12.08 -6.94 -18.99 -11.66 -9.35 -8.20 -11.87 -11.28 -15.76 -8.33 -9.80 -25.26 -9.51 -12.63 -7.78 -10.35 -11.51 -21.19 -8.71 -9.36 -16.85 -9.65 -13.02 -11.27 -12.45 -10.75 -13.13 -6.46 -8.27 -13.55 -12.31 -13.32 -12.79 -10.16 -17.27



-46 -12.05 -8.90 -5.98 -16.35 -7.98 -7.51 -7.86 -10.30 -12.01 -18.46 -6.32 -8.56 -17.11 -5.58 -9.55 -8.78 -9.39 -11.65 -19.12 -7.80 -7.60 -14.16 -5.22 -11.44 -11.36 -9.97 -9.73 -13.27 -5.86 -8.37 -14.83 -7.70 -10.06 -10.30 -8.00 -19.01



-44 -10.77 -7.31 -6.20 -13.02 -5.49 -6.00 -6.87 -9.43 -11.31 -10.67 -5.26 -8.06 -11.92 -3.42 -7.24 -9.77 -9.70 -10.19 -10.64 -7.11 -6.35 -11.01 -2.41 -8.56 -10.64 -8.09 -8.27 -10.18 -6.00 -8.87 -15.37 -4.83 -6.48 -8.42 -7.18 -15.69



-42 -9.01 -6.67 -7.06 -10.02 -3.77 -4.57 -6.17 -9.63 -9.50 -6.95 -4.90 -7.86 -8.47 -2.32 -5.80 -11.58 -11.01 -8.23 -7.45 -6.48 -5.30 -8.22 -0.84 -5.31 -11.03 -7.61 -7.70 -8.20 -6.43 -8.89 -13.03 -2.91 -3.82 -7.65 -8.42 -11.19



-40 -6.73 -5.73 -6.91 -7.56 -2.51 -3.33 -5.99 -10.35 -7.85 -5.12 -4.89 -7.45 -6.09 -1.88 -5.05 -13.28 -12.03 -6.77 -5.92 -5.36 -4.30 -6.00 -0.22 -2.90 -10.96 -8.72 -7.89 -7.09 -6.54 -8.00 -9.01 -1.71 -2.37 -7.92 -11.18 -7.48



-38 -4.85 -3.89 -4.93 -5.58 -1.63 -2.50 -5.88 -9.99 -6.83 -4.42 -4.80 -6.57 -4.48 -1.77 -4.67 -11.94 -10.99 -5.83 -4.75 -3.44 -3.15 -4.37 -0.33 -1.72 -8.35 -9.59 -8.05 -6.05 -5.79 -6.27 -5.57 -1.26 -2.15 -8.85 -10.49 -5.05



-36 -3.63 -2.00 -2.79 -4.12 -1.19 -2.12 -5.30 -7.92 -6.22 -4.55 -4.37 -5.37 -3.55 -1.69 -4.25 -9.37 -8.84 -4.89 -3.37 -1.43 -2.08 -3.38 -1.00 -1.77 -5.92 -7.25 -6.92 -4.81 -4.22 -4.26 -3.50 -1.60 -3.00 -9.37 -7.22 -3.63



-34 -3.06 -0.85 -1.54 -3.27 -1.29 -2.25 -4.49 -5.39 -5.36 -5.15 -3.83 -4.16 -3.27 -1.57 -3.58 -7.77 -7.10 -3.84 -2.14 -0.17 -1.54 -2.98 -2.07 -2.90 -4.89 -4.59 -4.68 -3.79 -2.64 -2.70 -2.91 -2.72 -4.61 -9.03 -5.12 -2.71



-32 -2.97 -0.82 -1.48 -3.15 -2.02 -2.98 -3.76 -2.77 -3.53 -5.34 -3.62 -3.19 -3.42 -1.54 -2.87 -7.01 -5.83 -2.99 -1.86 -0.16 -1.78 -2.96 -3.30 -4.50 -4.61 -2.94 -2.35 -3.17 -1.90 -1.99 -3.46 -3.91 -6.06 -8.59 -3.68 -1.65



-30 -2.51 -2.01 -2.44 -2.90 -2.57 -3.51 -2.20 0.12 -0.60 -3.36 -3.40 -2.26 -2.82 -1.24 -1.99 -5.54 -3.70 -1.78 -2.67 -1.67 -2.34 -2.49 -3.67 -4.09 -3.19 -1.39 -0.03 -1.89 -1.98 -1.81 -3.38 -2.77 -4.58 -6.22 -1.70 0.01



-28 -0.32 -2.24 -1.54 -0.10 -0.34 -1.10 0.91 3.13 2.69 0.51 -1.21 -0.33 -0.13 0.53 0.05 -1.62 0.16 1.20 -1.34 -2.49 -1.17 -0.29 -1.03 -0.42 0.17 1.10 2.56 1.13 -0.73 -0.58 -0.47 0.76 -0.12 -0.95 1.37 2.30



-26 3.37 2.01 3.05 4.17 3.74 3.18 4.45 5.95 5.76 4.41 2.86 2.96 3.53 3.73 3.35 2.96 4.30 5.00 3.28 1.64 2.39 3.18 3.19 3.77 3.97 4.28 5.34 4.74 3.15 2.85 3.55 4.45 4.22 3.93 4.83 5.06



-24 7.08 6.68 7.36 7.81 7.35 6.92 7.55 8.42 8.38 7.68 6.72 6.49 6.89 7.00 6.74 6.73 7.69 8.23 7.28 6.09 6.12 6.60 6.92 7.31 7.32 7.39 8.01 7.91 7.10 6.74 7.15 7.61 7.64 7.62 7.96 7.90



-22 10.08 10.08 10.43 10.51 10.08 9.75 10.00 10.44 10.51 10.23 9.73 9.46 9.60 9.66 9.53 9.60 10.22 10.61 10.11 9.33 9.16 9.44 9.78 10.05 10.04 10.03 10.34 10.42 10.13 9.94 10.07 10.21 10.23 10.30 10.46 10.39



-20 12.24 12.34 12.47 12.39 12.04 11.78 11.80 12.00 12.13 12.09 11.86 11.64 11.63 11.65 11.61 11.68 12.04 12.30 12.06 11.60 11.43 11.57 11.83 12.04 12.07 12.07 12.19 12.30 12.29 12.28 12.30 12.23 12.14 12.17 12.28 12.29



-18 13.62 13.71 13.74 13.62 13.36 13.11 13.01 13.08 13.23 13.32 13.23 13.07 13.01 13.01 13.02 13.07 13.28 13.46 13.37 13.12 12.98 13.01 13.16 13.34 13.42 13.45 13.49 13.57 13.69 13.79 13.82 13.67 13.47 13.39 13.46 13.55



-16 14.32 14.40 14.42 14.33 14.12 13.87 13.68 13.67 13.83 13.96 13.95 13.84 13.78 13.79 13.81 13.87 14.01 14.14 14.13 14.00 13.86 13.81 13.88 14.02 14.13 14.18 14.19 14.25 14.39 14.55 14.61 14.47 14.22 14.07 14.09 14.20



-14 14.50 14.61 14.65 14.60 14.41 14.13 13.89 13.83 13.95 14.09 14.10 14.03 13.99 14.02 14.07 14.15 14.26 14.36 14.37 14.27 14.14 14.05 14.07 14.17 14.27 14.33 14.34 14.38 14.50 14.65 14.73 14.63 14.42 14.25 14.24 14.35



-12 14.33 14.48 14.55 14.50 14.31 14.02 13.75 13.65 13.71 13.81 13.83 13.79 13.77 13.81 13.88 13.98 14.07 14.15 14.15 14.07 13.95 13.86 13.85 13.92 14.00 14.05 14.07 14.09 14.16 14.27 14.33 14.27 14.14 14.03 14.03 14.15



-10 13.99 14.15 14.22 14.17 13.99 13.73 13.49 13.37 13.37 13.41 13.42 13.39 13.38 13.41 13.47 13.54 13.62 13.68 13.68 13.64 13.57 13.52 13.51 13.55 13.61 13.64 13.64 13.63 13.65 13.69 13.71 13.69 13.65 13.62 13.67 13.81



-8 13.75 13.86 13.91 13.87 13.74 13.57 13.41 13.32 13.29 13.28 13.27 13.25 13.22 13.21 13.22 13.26 13.30 13.35 13.38 13.39 13.39 13.40 13.42 13.46 13.49 13.50 13.48 13.44 13.40 13.37 13.36 13.35 13.35 13.39 13.47 13.60



-6 13.82 13.89 13.92 13.90 13.86 13.79 13.72 13.68 13.65 13.63 13.61 13.58 13.54 13.51 13.49 13.49 13.51 13.54 13.58 13.63 13.67 13.72 13.77 13.80 13.82 13.82 13.79 13.73 13.67 13.62 13.58 13.56 13.57 13.60 13.66 13.74



-4 14.24 14.27 14.29 14.30 14.30 14.29 14.28 14.27 14.26 14.24 14.22 14.20 14.17 14.15 14.13 14.13 14.14 14.16 14.18 14.22 14.26 14.30 14.34 14.36 14.37 14.36 14.34 14.30 14.26 14.22 14.18 14.16 14.15 14.16 14.18 14.21



-2 14.73 14.74 14.75 14.75 14.76 14.76 14.76 14.76 14.76 14.76 14.75 14.74 14.74 14.73 14.73 14.73 14.73 14.74 14.75 14.76 14.78 14.79 14.80 14.81 14.81 14.81 14.80 14.79 14.77 14.76 14.74 14.73 14.73 14.72 14.72 14.73



0 14.96 14.96 14.96 14.96 14.96 14.96 14.96 14.96 14.96 14.96 14.96 14.96 14.96 14.96 14.96 14.96 14.96 14.96 14.96 14.96 14.96 14.96 14.96 14.96 14.96 14.96 14.96 14.96 14.96 14.96 14.96 14.96 14.96 14.96 14.96 14.96



2 14.75 14.76 14.78 14.79 14.80 14.81 14.81 14.81 14.80 14.79 14.77 14.76 14.74 14.73 14.73 14.72 14.72 14.73 14.73 14.74 14.75 14.75 14.76 14.76 14.76 14.76 14.76 14.76 14.75 14.74 14.74 14.73 14.73 14.73 14.73 14.74



4 14.18 14.22 14.26 14.30 14.34 14.36 14.37 14.36 14.34 14.30 14.26 14.22 14.18 14.16 14.15 14.16 14.18 14.21 14.24 14.27 14.29 14.30 14.30 14.29 14.28 14.27 14.26 14.24 14.22 14.20 14.17 14.15 14.13 14.13 14.14 14.16



6 13.58 13.63 13.67 13.72 13.77 13.80 13.82 13.82 13.79 13.73 13.67 13.62 13.58 13.56 13.57 13.60 13.66 13.74 13.82 13.89 13.92 13.90 13.86 13.79 13.72 13.68 13.65 13.63 13.61 13.58 13.54 13.51 13.49 13.49 13.51 13.54



8 13.38 13.39 13.39 13.40 13.42 13.46 13.49 13.50 13.48 13.44 13.40 13.37 13.36 13.35 13.35 13.39 13.47 13.60 13.75 13.86 13.91 13.87 13.74 13.57 13.41 13.32 13.29 13.28 13.27 13.25 13.22 13.21 13.22 13.26 13.30 13.35



10 13.68 13.64 13.57 13.52 13.51 13.55 13.61 13.64 13.64 13.63 13.65 13.69 13.71 13.69 13.65 13.62 13.67 13.81 13.99 14.15 14.22 14.17 13.99 13.73 13.49 13.37 13.37 13.41 13.42 13.39 13.38 13.41 13.47 13.54 13.62 13.68



12 14.15 14.07 13.95 13.86 13.85 13.92 14.00 14.05 14.07 14.09 14.16 14.27 14.33 14.27 14.14 14.03 14.03 14.15 14.33 14.48 14.55 14.50 14.31 14.02 13.75 13.65 13.71 13.81 13.83 13.79 13.77 13.81 13.88 13.98 14.07 14.15



14 14.37 14.27 14.14 14.05 14.07 14.17 14.27 14.33 14.34 14.38 14.50 14.65 14.73 14.63 14.42 14.25 14.24 14.35 14.50 14.61 14.65 14.60 14.41 14.13 13.89 13.83 13.95 14.09 14.10 14.03 13.99 14.02 14.07 14.15 14.26 14.36



16 14.13 14.00 13.86 13.81 13.88 14.02 14.13 14.18 14.19 14.25 14.39 14.55 14.61 14.47 14.22 14.07 14.09 14.20 14.32 14.40 14.42 14.33 14.12 13.87 13.68 13.67 13.83 13.96 13.95 13.84 13.78 13.79 13.81 13.87 14.01 14.14



18 13.37 13.12 12.98 13.01 13.16 13.34 13.42 13.45 13.49 13.57 13.69 13.79 13.82 13.67 13.47 13.39 13.46 13.55 13.62 13.71 13.74 13.62 13.36 13.11 13.01 13.08 13.23 13.32 13.23 13.07 13.01 13.01 13.02 13.07 13.28 13.46



20 12.06 11.60 11.43 11.57 11.83 12.04 12.07 12.07 12.19 12.30 12.29 12.28 12.30 12.23 12.14 12.17 12.28 12.29 12.24 12.34 12.47 12.39 12.04 11.78 11.80 12.00 12.13 12.09 11.86 11.64 11.63 11.65 11.61 11.68 12.04 12.30



22 10.11 9.33 9.16 9.44 9.78 10.05 10.04 10.03 10.34 10.42 10.13 9.94 10.07 10.21 10.23 10.30 10.46 10.39 10.08 10.08 10.43 10.51 10.08 9.75 10.00 10.44 10.51 10.23 9.73 9.46 9.60 9.66 9.53 9.60 10.22 10.61



24 7.28 6.09 6.12 6.60 6.92 7.31 7.32 7.39 8.01 7.91 7.10 6.74 7.15 7.61 7.64 7.62 7.96 7.90 7.08 6.68 7.36 7.81 7.35 6.92 7.55 8.42 8.38 7.68 6.72 6.49 6.89 7.00 6.74 6.73 7.69 8.23



26 3.28 1.64 2.39 3.18 3.19 3.77 3.97 4.28 5.34 4.74 3.15 2.85 3.55 4.45 4.22 3.93 4.83 5.06 3.37 2.01 3.05 4.17 3.74 3.18 4.45 5.95 5.76 4.41 2.86 2.96 3.53 3.73 3.35 2.96 4.30 5.00



28 -1.34 -2.49 -1.17 -0.29 -1.03 -0.42 0.17 1.10 2.56 1.13 -0.73 -0.58 -0.47 0.76 -0.12 -0.95 1.37 2.30 -0.32 -2.24 -1.54 -0.10 -0.34 -1.10 0.91 3.13 2.69 0.51 -1.21 -0.33 -0.13 0.53 0.05 -1.62 0.16 1.20



30 -2.67 -1.67 -2.34 -2.49 -3.67 -4.09 -3.19 -1.39 -0.03 -1.89 -1.98 -1.81 -3.38 -2.77 -4.58 -6.22 -1.70 0.01 -2.51 -2.01 -2.44 -2.90 -2.57 -3.51 -2.20 0.12 -0.60 -3.36 -3.40 -2.26 -2.82 -1.24 -1.99 -5.54 -3.70 -1.78



32 -1.86 -0.16 -1.78 -2.96 -3.30 -4.50 -4.61 -2.94 -2.35 -3.17 -1.90 -1.99 -3.46 -3.91 -6.06 -8.59 -3.68 -1.65 -2.97 -0.82 -1.48 -3.15 -2.02 -2.98 -3.76 -2.77 -3.53 -5.34 -3.62 -3.19 -3.42 -1.54 -2.87 -7.01 -5.83 -2.99



34 -2.14 -0.17 -1.54 -2.98 -2.07 -2.90 -4.89 -4.59 -4.68 -3.79 -2.64 -2.70 -2.91 -2.72 -4.61 -9.03 -5.12 -2.71 -3.06 -0.85 -1.54 -3.27 -1.29 -2.25 -4.49 -5.39 -5.36 -5.15 -3.83 -4.16 -3.27 -1.57 -3.58 -7.77 -7.10 -3.84



36 -3.37 -1.43 -2.08 -3.38 -1.00 -1.77 -5.92 -7.25 -6.92 -4.81 -4.22 -4.26 -3.50 -1.60 -3.00 -9.37 -7.22 -3.63 -3.63 -2.00 -2.79 -4.12 -1.19 -2.12 -5.30 -7.92 -6.22 -4.55 -4.37 -5.37 -3.55 -1.69 -4.25 -9.37 -8.84 -4.89



38 -4.75 -3.44 -3.15 -4.37 -0.33 -1.72 -8.35 -9.59 -8.05 -6.05 -5.79 -6.27 -5.57 -1.26 -2.15 -8.85 -10.49 -5.05 -4.85 -3.89 -4.93 -5.58 -1.63 -2.50 -5.88 -9.99 -6.83 -4.42 -4.80 -6.57 -4.48 -1.77 -4.67 -11.94 -10.99 -5.83



40 -5.92 -5.36 -4.30 -6.00 -0.22 -2.90 -10.96 -8.72 -7.89 -7.09 -6.54 -8.00 -9.01 -1.71 -2.37 -7.92 -11.18 -7.48 -6.73 -5.73 -6.91 -7.56 -2.51 -3.33 -5.99 -10.35 -7.85 -5.12 -4.89 -7.45 -6.09 -1.88 -5.05 -13.28 -12.03 -6.77



42 -7.45 -6.48 -5.30 -8.22 -0.84 -5.31 -11.03 -7.61 -7.70 -8.20 -6.43 -8.89 -13.03 -2.91 -3.82 -7.65 -8.42 -11.19 -9.01 -6.67 -7.06 -10.02 -3.77 -4.57 -6.17 -9.63 -9.50 -6.95 -4.90 -7.86 -8.47 -2.32 -5.80 -11.58 -11.01 -8.23



44 -10.64 -7.11 -6.35 -11.01 -2.41 -8.56 -10.64 -8.09 -8.27 -10.18 -6.00 -8.87 -15.37 -4.83 -6.48 -8.42 -7.18 -15.69 -10.77 -7.31 -6.20 -13.02 -5.49 -6.00 -6.87 -9.43 -11.31 -10.67 -5.26 -8.06 -11.92 -3.42 -7.24 -9.77 -9.70 -10.19



46 -19.12 -7.80 -7.60 -14.16 -5.22 -11.44 -11.36 -9.97 -9.73 -13.27 -5.86 -8.37 -14.83 -7.70 -10.06 -10.30 -8.00 -19.01 -12.05 -8.90 -5.98 -16.35 -7.98 -7.51 -7.86 -10.30 -12.01 -18.46 -6.32 -8.56 -17.11 -5.58 -9.55 -8.78 -9.39 -11.65



48 -21.19 -8.71 -9.36 -16.85 -9.65 -13.02 -11.27 -12.45 -10.75 -13.13 -6.46 -8.27 -13.55 -12.31 -13.32 -12.79 -10.16 -17.27 -14.14 -12.08 -6.94 -18.99 -11.66 -9.35 -8.20 -11.87 -11.28 -15.76 -8.33 -9.80 -25.26 -9.51 -12.63 -7.78 -10.35 -11.51



50 -12.54 -9.94 -12.17 -18.13 -14.85 -13.96 -9.15 -14.51 -9.60 -9.62 -8.05 -9.31 -13.56 -17.03 -14.90 -12.44 -10.99 -12.52 -13.83 -16.07 -8.97 -20.64 -14.96 -11.92 -7.27 -12.19 -10.41 -9.65 -11.64 -12.23 -26.97 -16.36 -16.02 -6.19 -12.24 -11.14



52 -10.72 -11.87 -14.54 -19.30 -13.05 -14.83 -6.95 -14.47 -8.25 -7.38 -10.78 -11.06 -15.96 -12.34 -15.65 -8.57 -9.71 -9.45 -9.57 -16.29 -10.62 -22.58 -12.33 -15.19 -5.95 -10.09 -10.29 -6.97 -16.75 -15.53 -23.69 -17.36 -19.08 -4.64 -13.33 -12.11



54 -12.13 -15.31 -11.53 -22.68 -10.08 -14.97 -5.48 -12.04 -8.24 -6.50 -14.84 -10.46 -21.72 -8.51 -16.56 -5.39 -9.04 -8.50 -6.73 -15.89 -10.24 -24.72 -9.17 -17.90 -5.17 -8.03 -11.12 -6.10 -18.38 -14.16 -21.73 -11.99 -20.66 -3.83 -12.21 -14.13



56 -16.12 -18.70 -7.96 -25.78 -8.83 -13.87 -4.87 -10.04 -9.73 -6.53 -19.84 -8.11 -20.25 -6.79 -17.45 -3.79 -9.76 -9.67 -5.72 -18.66 -9.22 -22.41 -7.63 -18.31 -5.23 -7.09 -12.80 -6.55 -13.34 -10.30 -19.22 -9.37 -19.67 -4.01 -10.90 -14.54



58 -15.36 -15.58 -5.93 -20.29 -8.76 -13.06 -5.27 -9.64 -12.56 -7.17 -19.93 -6.81 -15.71 -6.63 -16.98 -3.70 -11.85 -13.48 -6.10 -21.25 -8.77 -18.61 -7.41 -17.98 -6.17 -7.29 -15.13 -8.24 -10.02 -7.88 -16.94 -8.42 -17.90 -5.09 -10.63 -13.20



60 -11.08 -12.08 -5.13 -17.09 -9.66 -13.78 -7.00 -11.05 -16.77 -8.40 -15.80 -7.06 -14.79 -7.79 -15.31 -5.15 -14.80 -22.89 -7.51 -14.76 -9.06 -16.60 -8.27 -18.69 -7.92 -8.76 -17.63 -11.25 -8.30 -6.73 -15.76 -8.58 -16.24 -6.92 -11.71 -13.07



62 -9.10 -10.42 -5.27 -16.90 -11.68 -15.94 -10.69 -14.53 -22.21 -10.10 -12.31 -8.77 -16.94 -10.33 -14.43 -8.47 -17.49 -23.79 -9.45 -10.89 -10.11 -16.52 -10.22 -19.97 -10.01 -12.08 -19.41 -14.90 -7.72 -6.58 -15.94 -9.65 -14.49 -9.49 -14.30 -15.42



64 -9.14 -10.24 -6.27 -19.40 -15.31 -16.68 -18.30 -20.97 -19.38 -11.11 -9.78 -11.60 -23.57 -14.11 -15.50 -14.60 -19.03 -17.50 -11.24 -9.50 -11.82 -18.83 -13.61 -19.95 -11.30 -19.22 -19.74 -14.77 -8.05 -7.39 -17.51 -11.64 -13.05 -13.06 -17.17 -22.68



66 -10.56 -11.01 -8.34 -20.28 -22.69 -14.39 -23.35 -35.07 -13.83 -9.92 -8.39 -14.33 -25.88 -15.70 -19.97 -18.54 -18.86 -16.06 -12.46 -9.97 -14.24 -26.99 -19.50 -18.60 -11.13 -25.58 -18.19 -11.79 -9.25 -9.29 -20.04 -14.45 -12.12 -18.53 -15.47 -22.87



68 -11.63 -12.44 -12.14 -15.35 -33.09 -12.56 -15.48 -25.65 -10.32 -8.00 -8.17 -15.44 -17.80 -13.48 -28.73 -13.58 -16.81 -15.28 -12.43 -12.29 -17.79 -25.20 -23.23 -17.17 -10.49 -15.73 -15.83 -9.63 -11.36 -12.70 -20.94 -16.71 -11.59 -27.86 -12.06 -14.58



70 -10.36 -14.23 -19.89 -11.75 -19.90 -12.13 -13.03 -19.58 -8.24 -6.78 -9.02 -15.82 -14.66 -11.93 -18.40 -11.27 -13.88 -13.40 -10.75 -17.18 -23.56 -15.61 -17.23 -16.24 -10.26 -12.11 -13.54 -8.46 -14.55 -18.86 -18.20 -15.96 -11.53 -22.99 -9.71 -10.83



72 -8.38 -16.01 -29.28 -9.84 -15.91 -13.03 -12.68 -15.65 -7.18 -6.43 -10.84 -16.21 -13.43 -11.78 -13.97 -10.74 -11.32 -11.23 -8.70 -27.65 -36.41 -11.22 -13.73 -16.12 -10.57 -10.62 -11.66 -7.99 -18.51 -32.39 -15.05 -13.90 -12.20 -18.77 -8.41 -8.79



74 -7.24 -17.84 -16.99 -9.07 -14.08 -15.06 -13.34 -13.00 -6.91 -6.86 -13.48 -15.53 -12.81 -12.68 -12.36 -11.08 -9.72 -9.57 -7.16 -22.30 -30.09 -8.70 -11.87 -16.96 -11.22 -10.36 -10.38 -8.12 -18.91 -22.31 -12.73 -12.30 -13.95 -17.08 -7.95 -7.77



76 -7.18 -19.71 -13.28 -9.09 -13.61 -17.96 -14.41 -11.52 -7.23 -8.05 -16.57 -13.58 -12.15 -14.17 -12.37 -11.86 -9.10 -8.59 -6.36 -16.96 -24.78 -7.23 -11.02 -18.93 -12.13 -11.06 -9.69 -8.86 -15.79 -17.91 -11.22 -11.58 -17.41 -16.77 -8.23 -7.38



78 -8.05 -21.49 -12.08 -9.58 -14.14 -20.18 -15.51 -10.97 -7.99 -9.89 -18.70 -11.92 -11.49 -15.87 -13.53 -12.95 -9.38 -8.20 -6.41 -15.36 -22.53 -6.46 -11.00 -22.38 -13.29 -12.36 -9.42 -10.19 -13.60 -16.21 -10.40 -11.84 -23.94 -17.53 -9.24 -7.25



80 -9.69 -22.97 -12.61 -10.34 -15.56 -19.37 -16.73 -11.18 -9.13 -12.30 -18.98 -11.37 -11.05 -17.50 -15.53 -14.40 -10.51 -8.22 -7.29 -15.73 -21.52 -6.28 -11.57 -28.05 -14.75 -13.72 -9.38 -11.97 -12.71 -16.07 -10.17 -12.95 -24.72 -19.26 -10.99 -7.21



82 -12.01 -22.77 -14.62 -11.31 -17.94 -17.73 -18.45 -12.20 -10.69 -15.54 -18.85 -12.03 -10.94 -19.23 -17.44 -16.23 -12.45 -8.63 -8.87 -17.34 -20.79 -6.67 -12.51 -30.82 -16.31 -14.80 -9.52 -14.24 -12.68 -17.37 -10.25 -14.99 -18.78 -21.78 -13.57 -7.37



84 -15.13 -21.33 -18.04 -12.42 -20.96 -16.93 -20.76 -13.94 -12.58 -19.98 -18.61 -13.77 -11.14 -21.84 -17.29 -18.26 -15.26 -9.53 -11.17 -20.05 -19.73 -7.61 -13.85 -25.38 -17.46 -15.76 -9.78 -16.89 -13.17 -19.92 -10.34 -18.30 -15.78 -24.09 -17.48 -7.85



86 -19.28 -20.06 -21.56 -13.62 -23.81 -16.81 -23.18 -16.15 -14.59 -24.86 -18.52 -16.47 -11.51 -26.56 -15.83 -20.48 -19.02 -10.85 -14.32 -23.37 -18.53 -9.09 -15.72 -22.58 -17.79 -16.86 -10.07 -19.26 -14.12 -22.08 -10.32 -23.41 -14.50 -25.31 -23.85 -8.65



88 -25.61 -19.46 -20.06 -14.56 -24.83 -16.88 -24.37 -18.64 -16.53 -23.98 -18.63 -20.18 -11.90 -34.85 -14.85 -23.58 -22.80 -12.45 -18.43 -24.11 -17.54 -11.08 -18.20 -22.01 -17.11 -18.39 -10.46 -20.59 -15.25 -21.28 -10.29 -29.95 -14.20 -25.76 -29.59 -9.70



90 -33.19 -19.39 -17.21 -14.99 -23.89 -16.85 -23.20 -21.27 -18.32 -20.67 -18.67 -24.50 -12.31 -32.03 -14.44 -28.39 -23.82 -14.36 -22.33 -22.14 -17.03 -13.66 -21.50 -22.99 -16.12 -20.32 -11.10 -20.27 -16.10 -19.28 -10.42 -26.33 -14.43 -25.66 -24.98 -11.14
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Phase RHCP (deg)



Phi (deg)



Theta (deg) 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350



-90 -120.35 155.11 -50.08 -76.89 86.44 80.53 66.77 125.21 26.33 -122.75 119.64 -83.66 -37.04 95.23 66.05 75.68 104.73 62.65 -135.62 -8.74 -135.81 -46.17 98.01 66.20 89.37 113.83 39.26 -130.58 15.20 -105.23 -64.76 73.32 83.46 85.85 119.54 20.92



-88 -105.56 178.91 -20.63 -62.32 116.92 116.74 100.93 151.03 65.48 -104.54 99.57 -52.98 -38.60 111.40 102.86 106.67 128.52 99.44 -122.96 -3.54 -111.80 -39.81 126.19 110.48 113.97 143.14 107.01 -116.24 14.06 -98.87 -53.12 116.42 114.94 116.47 142.16 137.07



-86 -88.23 -126.58 5.21 -44.06 141.14 148.92 132.03 173.80 106.69 -92.33 91.92 -25.44 -30.25 125.23 135.62 133.18 151.20 132.71 -108.41 12.73 -90.72 -32.06 144.38 146.49 135.29 169.48 148.94 -102.62 27.71 -93.77 -35.13 146.70 144.09 142.30 163.51 178.40



-84 -70.96 3.12 30.93 -32.15 161.09 177.77 162.91 -165.05 146.61 -84.02 96.11 -2.16 -15.35 138.94 166.62 156.16 172.51 167.58 -96.38 34.80 -71.97 -25.02 157.46 178.18 154.34 -167.12 -177.97 -92.20 42.76 -89.04 -21.51 169.45 174.14 165.58 -176.37 -153.76



-82 -54.42 24.07 56.65 -27.82 179.20 -151.84 -164.86 -142.99 -175.03 -77.70 107.28 16.91 -0.68 154.61 -161.21 178.56 -165.31 -155.41 -88.49 55.34 -54.83 -32.96 177.58 -152.03 173.48 -143.82 -147.70 -82.84 53.74 -94.92 -12.84 -167.49 -152.54 -172.41 -154.86 -127.37



-80 -38.17 39.59 81.78 -24.63 -167.55 -118.59 -128.03 -119.60 -135.85 -70.29 119.66 37.12 13.12 167.67 -127.30 -155.34 -139.76 -120.11 -83.41 73.20 -32.70 -46.24 -160.16 -122.73 -163.72 -118.63 -118.24 -71.13 60.47 -118.66 -3.99 -144.39 -115.94 -149.98 -130.65 -102.00



-78 -23.88 54.03 105.41 -22.97 -169.58 -83.92 -75.48 -93.63 -95.25 -61.10 130.27 65.21 28.34 168.34 -91.40 -112.81 -105.12 -86.02 -81.99 92.21 11.61 -58.68 -145.42 -92.50 -127.08 -89.12 -87.62 -59.26 66.69 170.32 -1.14 -121.48 -76.07 -121.42 -101.79 -77.06



-76 -15.24 65.07 127.88 -23.08 157.40 -47.82 -8.00 -57.75 -52.94 -51.28 139.48 113.57 47.72 141.19 -52.51 -24.51 -39.82 -47.17 -84.42 115.27 80.94 -66.10 170.59 -57.40 8.47 -43.79 -52.74 -51.28 73.58 148.05 -20.59 -76.69 -32.90 -31.73 -57.66 -50.24



-74 -13.43 64.91 147.36 -19.24 133.19 -8.85 39.50 4.48 -10.95 -37.61 148.77 155.95 91.47 111.50 -10.74 30.57 35.85 -0.40 -83.73 142.76 122.31 -50.03 112.70 -11.15 49.95 29.65 -9.00 -48.29 73.62 154.27 -58.63 54.24 12.08 51.32 23.08 -17.55



-72 -17.44 -10.91 163.32 -8.67 129.51 30.67 69.84 70.50 25.90 -6.07 157.59 175.06 129.52 109.62 30.69 59.88 78.21 41.38 -69.70 170.25 147.27 -17.63 120.68 35.33 73.36 79.38 40.68 -46.27 25.10 162.04 -87.93 80.26 53.52 76.55 83.81 28.98



-70 -29.50 -36.81 177.85 23.32 132.24 67.33 92.99 109.20 56.53 74.79 157.37 -174.06 142.26 117.89 67.49 83.33 109.45 71.55 57.87 -164.57 165.36 21.89 131.89 68.72 94.42 110.65 80.04 90.64 -17.25 166.85 -114.40 97.06 86.76 95.16 121.26 83.92



-68 -67.09 -21.83 -166.94 99.45 136.78 100.34 112.98 137.86 83.70 120.49 28.20 -167.38 143.40 128.72 98.72 106.17 137.18 93.82 103.33 -136.71 177.47 61.36 139.71 94.29 114.32 138.75 108.98 129.10 -12.71 171.70 -147.80 111.42 113.24 112.55 151.76 118.82



-66 -142.82 5.46 -147.41 129.57 141.28 129.94 132.27 166.56 110.08 140.75 21.16 -162.69 140.48 140.49 125.00 130.67 164.61 112.89 124.67 -95.68 -175.37 99.97 140.75 118.53 134.39 169.18 135.05 140.22 -2.31 -179.03 -167.81 124.43 136.95 131.25 179.92 139.13



-64 -167.80 32.47 -116.12 146.10 144.63 157.54 153.76 -160.19 137.61 156.07 24.47 -159.31 133.28 153.56 149.02 158.72 -165.30 133.73 143.48 -28.42 -157.48 171.59 133.56 146.78 157.91 -156.15 162.73 153.58 5.37 -162.61 174.10 137.07 161.93 155.06 -151.17 152.78



-62 -172.34 49.93 -66.03 175.21 145.00 -174.07 -174.14 -123.15 169.99 170.65 23.84 -162.84 109.36 170.67 175.48 -165.69 -129.38 168.59 158.58 16.18 -9.56 -66.00 125.42 -174.00 -165.81 -119.08 -161.45 167.44 11.73 -89.00 141.67 151.03 -167.56 -164.44 -120.20 163.26



-60 -167.94 59.86 -11.49 -32.08 105.39 -138.75 -103.90 -88.37 -146.01 -174.06 14.12 142.53 79.11 -147.65 -148.21 -116.71 -90.33 -117.73 169.52 38.18 -6.64 -29.51 122.46 -119.78 -110.72 -85.41 -98.15 179.09 31.85 20.82 120.60 172.71 -125.61 -99.84 -89.14 -174.94



-58 -149.91 66.49 32.61 -16.42 2.06 -90.83 -47.14 -59.60 -94.62 -155.08 -14.49 82.56 66.20 -38.59 -95.74 -68.01 -59.09 -63.98 177.40 51.70 4.32 -4.18 28.15 -72.34 -67.62 -58.85 -35.81 -173.40 68.75 42.32 91.05 -28.22 -75.99 -56.64 -61.78 -22.43



-56 -93.64 80.06 67.22 -7.82 5.57 -46.54 -23.11 -36.16 -55.55 -123.22 -56.63 82.68 64.73 -5.95 -51.32 -35.80 -38.07 -28.82 -172.17 58.68 29.56 15.48 -20.82 -41.14 -39.78 -38.18 -10.06 -162.08 109.85 56.60 42.08 -2.03 -38.58 -30.55 -39.07 -11.50



-54 -37.42 -136.38 93.98 -1.34 15.75 -16.28 -8.41 -16.50 -28.57 -66.90 -77.27 97.80 67.94 12.95 -23.62 -13.58 -23.06 -0.80 -37.33 54.89 71.44 28.12 -9.28 -16.55 -19.01 -20.21 1.04 -84.64 153.58 64.25 34.58 11.42 -11.47 -9.72 -19.08 -3.47



-52 -6.40 -129.78 120.20 1.96 28.25 7.81 2.90 0.22 -7.66 -20.84 -87.89 146.19 71.33 29.28 -0.13 5.42 -10.14 17.14 -8.55 -99.17 123.55 28.08 7.30 9.26 -2.75 -2.52 9.94 -5.90 -153.53 69.39 40.32 22.31 13.74 8.60 -0.23 7.65



-50 22.18 -126.13 175.23 -7.28 42.20 32.26 12.38 13.36 9.42 6.48 -90.96 -125.64 56.14 45.44 26.59 23.55 2.54 26.54 3.50 -113.49 -165.11 -0.05 28.00 37.95 8.81 14.21 20.97 23.75 -98.33 172.69 30.75 34.54 39.81 22.35 16.08 22.90



-48 48.74 -102.47 -99.90 -33.51 58.36 59.12 20.10 21.35 23.47 29.91 -82.17 -93.31 -74.85 62.47 56.43 37.11 13.38 32.10 25.04 -109.08 -99.11 -42.00 52.68 65.53 15.37 25.64 32.80 50.82 -71.49 -91.54 -61.14 52.41 66.17 27.83 25.53 36.73



-46 74.03 -69.49 -68.52 -41.77 79.14 85.09 27.11 24.11 35.74 59.68 -66.45 -71.93 -67.85 81.30 83.02 41.18 20.27 41.34 60.98 -90.08 -65.56 -51.50 81.56 89.52 22.13 28.59 43.52 80.06 -65.88 -67.75 -58.60 76.62 91.11 27.23 25.01 45.30



-44 106.18 -57.07 -46.74 -35.64 108.15 107.02 35.12 25.33 48.17 102.60 -50.05 -51.02 -53.22 103.78 104.35 39.56 25.91 63.05 95.24 -64.12 -42.54 -43.81 114.64 110.52 32.03 29.69 54.79 111.52 -55.63 -43.01 -42.18 104.80 113.29 27.57 19.37 52.69



-42 144.48 -50.43 -24.75 -23.59 143.74 126.82 43.76 29.63 64.47 143.26 -35.95 -29.26 -33.03 131.51 125.59 41.72 34.55 86.89 122.53 -42.77 -21.14 -27.33 147.30 131.07 40.87 35.42 73.29 141.03 -38.19 -19.32 -21.81 136.33 134.02 32.30 21.63 69.20



-40 173.34 -42.29 -2.18 -5.02 174.94 148.55 53.20 38.58 93.31 170.16 -25.27 -7.58 -8.27 159.93 151.93 51.14 46.36 102.57 152.02 -26.05 0.63 -6.29 173.98 153.11 47.66 44.49 102.45 166.41 -15.11 1.68 1.10 167.99 156.11 42.33 34.85 104.83



-38 -165.82 -45.88 19.07 19.25 -160.19 175.01 64.20 51.59 140.97 -169.49 -23.26 13.00 16.04 -176.85 -179.93 64.64 58.82 125.54 -177.11 -13.67 20.52 15.28 -163.97 176.36 55.77 55.40 135.48 -170.20 126.46 19.03 22.15 -166.12 -179.22 56.07 51.82 137.41



-36 -146.24 -97.08 36.91 38.61 -136.47 -155.56 77.19 67.25 -179.11 -149.91 -57.64 31.54 34.79 -154.46 -155.73 78.47 71.18 174.90 -153.11 -24.81 35.83 34.66 -141.59 -159.15 67.81 68.39 165.46 -147.37 -154.26 32.96 37.37 -142.88 -153.13 69.88 67.34 162.24



-34 -127.02 -111.04 49.53 45.31 -112.71 -128.15 92.45 83.83 -152.49 -129.15 -89.31 47.13 46.63 -126.90 -132.76 91.87 84.41 -150.84 -133.63 -73.42 46.08 49.60 -115.44 -132.69 83.29 83.50 -166.78 -125.63 -121.00 44.42 46.27 -116.30 -126.85 81.60 80.72 -167.28



-32 -107.85 -96.67 55.00 36.56 -90.69 -104.23 108.90 98.53 -128.17 -107.90 -83.35 57.83 48.60 -97.79 -105.75 102.85 96.86 -128.95 -113.13 -78.56 50.44 53.43 -87.94 -104.29 97.09 99.09 -137.15 -105.47 -92.28 51.91 45.16 -89.08 -101.05 88.49 91.10 -129.68



-30 -86.05 -69.78 50.16 10.91 -70.52 -82.22 106.27 105.87 -100.90 -87.63 -68.05 56.39 29.75 -73.84 -76.83 -9.92 101.98 -98.86 -91.11 -70.22 43.23 30.73 -65.67 -77.17 61.52 110.78 -104.81 -86.10 -69.00 48.23 22.82 -67.20 -77.66 65.16 92.26 -87.98



-28 -61.19 -39.65 38.29 -1.34 -50.49 -59.77 -11.99 84.87 -70.12 -68.18 -49.21 36.00 8.71 -53.06 -52.49 -29.65 68.53 -64.78 -69.68 -56.02 27.08 7.22 -48.91 -54.48 -10.11 67.13 -73.11 -65.59 -46.62 34.13 6.46 -48.77 -56.67 -3.05 65.90 -49.65



-26 -34.18 -8.91 40.73 13.82 -27.49 -32.81 16.72 54.88 -33.23 -46.02 -24.11 31.13 15.57 -28.47 -28.44 -3.06 33.08 -33.15 -46.82 -33.06 29.72 11.70 -31.14 -32.30 10.23 22.80 -40.83 -41.14 -18.72 36.40 21.44 -26.69 -32.61 14.82 46.58 -16.43



-24 2.47 28.64 59.56 44.51 6.65 9.24 55.47 67.66 20.24 -8.73 15.87 49.90 39.12 8.01 8.78 45.25 59.89 10.07 -13.64 7.13 49.67 35.67 1.12 4.36 46.27 48.70 1.64 -6.59 20.69 56.42 51.69 11.66 7.15 48.64 60.00 23.63



-22 54.98 67.86 82.17 77.16 58.04 64.67 86.04 88.20 71.54 56.12 63.96 75.31 68.72 54.00 60.37 83.23 86.39 62.56 42.63 59.47 75.51 70.37 57.93 63.89 79.97 78.31 58.47 46.85 64.55 81.37 81.55 64.88 62.53 79.27 82.64 68.27



-20 92.19 95.80 101.89 101.53 95.82 98.00 104.78 104.59 99.09 94.92 94.38 96.49 94.04 89.85 95.53 104.93 105.05 95.69 88.64 93.25 97.69 97.09 94.92 97.81 100.89 99.68 95.92 91.98 96.01 102.13 103.18 98.02 96.72 101.01 101.97 97.12



-18 111.66 113.26 116.35 116.93 114.98 115.18 117.03 116.54 114.44 112.55 111.26 111.50 111.28 111.12 114.74 118.89 118.38 113.95 110.71 111.54 113.30 113.59 113.05 113.97 114.08 113.72 114.30 114.26 115.04 117.03 117.56 115.52 114.56 115.57 115.68 113.59



-16 122.84 123.96 125.81 126.44 125.73 125.35 125.50 125.02 123.93 122.61 121.64 121.72 122.27 123.26 125.64 127.67 127.06 124.40 122.34 122.48 123.72 124.24 124.05 123.95 123.24 123.09 124.30 125.40 126.19 127.04 127.15 126.13 125.38 125.34 124.93 123.65



-14 129.05 129.93 131.28 131.98 131.77 131.25 130.87 130.40 129.58 128.54 127.97 128.21 128.91 129.94 131.43 132.44 131.90 130.19 128.91 129.13 130.20 130.82 130.76 130.27 129.35 129.05 129.91 131.14 132.23 133.03 133.15 132.59 131.94 131.37 130.53 129.45



-12 131.25 131.99 133.13 133.89 133.91 133.45 132.97 132.51 131.83 131.07 130.76 131.10 131.76 132.54 133.41 133.90 133.52 132.51 131.82 132.05 132.84 133.42 133.51 133.08 132.29 131.86 132.32 133.33 134.44 135.29 135.55 135.23 134.55 133.64 132.52 131.51



-10 129.03 129.65 130.61 131.35 131.52 131.23 130.81 130.39 129.88 129.39 129.23 129.53 130.07 130.67 131.21 131.48 131.25 130.69 130.27 130.34 130.79 131.29 131.59 131.48 131.02 130.67 130.88 131.59 132.47 133.16 133.40 133.10 132.33 131.25 130.07 129.19



-8 121.22 121.71 122.44 123.05 123.27 123.13 122.79 122.40 122.01 121.70 121.61 121.81 122.23 122.73 123.15 123.36 123.27 122.96 122.65 122.57 122.77 123.16 123.56 123.73 123.63 123.52 123.67 124.13 124.69 125.08 125.10 124.67 123.86 122.84 121.87 121.26



-6 107.64 107.98 108.42 108.76 108.88 108.75 108.46 108.08 107.71 107.43 107.31 107.40 107.68 108.07 108.44 108.70 108.77 108.70 108.57 108.49 108.55 108.74 108.98 109.16 109.25 109.32 109.49 109.75 110.00 110.11 109.96 109.55 108.95 108.31 107.80 107.56



-4 91.81 91.97 92.13 92.23 92.23 92.11 91.89 91.62 91.35 91.12 90.99 90.98 91.08 91.27 91.49 91.70 91.86 91.95 92.00 92.03 92.07 92.12 92.18 92.23 92.29 92.35 92.41 92.48 92.51 92.48 92.37 92.19 91.99 91.81 91.71 91.71



-2 80.19 80.22 80.23 80.23 80.20 80.15 80.07 79.99 79.90 79.83 79.78 79.76 79.76 79.80 79.85 79.92 79.99 80.06 80.12 80.17 80.21 80.24 80.26 80.28 80.29 80.29 80.29 80.28 80.27 80.24 80.22 80.19 80.17 80.15 80.16 80.17



0 76.17 76.17 76.17 76.17 76.17 76.17 76.17 76.17 76.17 76.17 76.17 76.17 76.17 76.17 76.17 76.17 76.17 76.17 76.17 76.17 76.17 76.17 76.17 76.17 76.17 76.17 76.17 76.17 76.17 76.17 76.17 76.17 76.17 76.17 76.17 76.17



2 80.12 80.17 80.21 80.24 80.26 80.28 80.29 80.29 80.29 80.28 80.27 80.24 80.22 80.19 80.17 80.15 80.16 80.17 80.19 80.22 80.23 80.23 80.20 80.15 80.07 79.99 79.90 79.83 79.78 79.76 79.76 79.80 79.85 79.92 79.99 80.06



4 92.00 92.03 92.07 92.12 92.18 92.23 92.29 92.35 92.41 92.48 92.51 92.48 92.37 92.19 91.99 91.81 91.71 91.71 91.81 91.97 92.13 92.23 92.23 92.11 91.89 91.62 91.35 91.12 90.99 90.98 91.08 91.27 91.49 91.70 91.86 91.95



6 108.57 108.49 108.55 108.74 108.98 109.16 109.25 109.32 109.49 109.75 110.00 110.11 109.96 109.55 108.95 108.31 107.80 107.56 107.64 107.98 108.42 108.76 108.88 108.75 108.46 108.08 107.71 107.43 107.31 107.40 107.68 108.07 108.44 108.70 108.77 108.70



8 122.65 122.57 122.77 123.16 123.56 123.73 123.63 123.52 123.67 124.13 124.69 125.08 125.10 124.67 123.86 122.84 121.87 121.26 121.22 121.71 122.44 123.05 123.27 123.13 122.79 122.40 122.01 121.70 121.61 121.81 122.23 122.73 123.15 123.36 123.27 122.96



10 130.27 130.34 130.79 131.29 131.59 131.48 131.02 130.67 130.88 131.59 132.47 133.16 133.40 133.10 132.33 131.25 130.07 129.19 129.03 129.65 130.61 131.35 131.52 131.23 130.81 130.39 129.88 129.39 129.23 129.53 130.07 130.67 131.21 131.48 131.25 130.69



12 131.82 132.05 132.84 133.42 133.51 133.08 132.29 131.86 132.32 133.33 134.44 135.29 135.55 135.23 134.55 133.64 132.52 131.51 131.25 131.99 133.13 133.89 133.91 133.45 132.97 132.51 131.83 131.07 130.76 131.10 131.76 132.54 133.41 133.90 133.52 132.51



14 128.91 129.13 130.20 130.82 130.76 130.27 129.35 129.05 129.91 131.14 132.23 133.03 133.15 132.59 131.94 131.37 130.53 129.45 129.05 129.93 131.28 131.98 131.77 131.25 130.87 130.40 129.58 128.54 127.97 128.21 128.91 129.94 131.43 132.44 131.90 130.19



16 122.34 122.48 123.72 124.24 124.05 123.95 123.24 123.09 124.30 125.40 126.19 127.04 127.15 126.13 125.38 125.34 124.93 123.65 122.84 123.96 125.81 126.44 125.73 125.35 125.50 125.02 123.93 122.61 121.64 121.72 122.27 123.26 125.64 127.67 127.06 124.40



18 110.71 111.54 113.30 113.59 113.05 113.97 114.08 113.72 114.30 114.26 115.04 117.03 117.56 115.52 114.56 115.57 115.68 113.59 111.66 113.26 116.35 116.93 114.98 115.18 117.03 116.54 114.44 112.55 111.26 111.50 111.28 111.12 114.74 118.89 118.38 113.95



20 88.64 93.25 97.69 97.09 94.92 97.81 100.89 99.68 95.92 91.98 96.01 102.13 103.18 98.02 96.72 101.01 101.97 97.12 92.19 95.80 101.89 101.53 95.82 98.00 104.78 104.59 99.09 94.92 94.38 96.49 94.04 89.85 95.53 104.93 105.05 95.69



22 42.63 59.47 75.51 70.37 57.93 63.89 79.97 78.31 58.47 46.85 64.55 81.37 81.55 64.88 62.53 79.27 82.64 68.27 54.98 67.86 82.17 77.16 58.04 64.67 86.04 88.20 71.54 56.12 63.96 75.31 68.72 54.00 60.37 83.23 86.39 62.56



24 -13.64 7.13 49.67 35.67 1.12 4.36 46.27 48.70 1.64 -6.59 20.69 56.42 51.69 11.66 7.15 48.64 60.00 23.63 2.47 28.64 59.56 44.51 6.65 9.24 55.47 67.66 20.24 -8.73 15.87 49.90 39.12 8.01 8.78 45.25 59.89 10.07



26 -46.82 -33.06 29.72 11.70 -31.14 -32.30 10.23 22.80 -40.83 -41.14 -18.72 36.40 21.44 -26.69 -32.61 14.82 46.58 -16.43 -34.18 -8.91 40.73 13.82 -27.49 -32.81 16.72 54.88 -33.23 -46.02 -24.11 31.13 15.57 -28.47 -28.44 -3.06 33.08 -33.15



28 -69.68 -56.02 27.08 7.22 -48.91 -54.48 -10.11 67.13 -73.11 -65.59 -46.62 34.13 6.46 -48.77 -56.67 -3.05 65.90 -49.65 -61.19 -39.65 38.29 -1.34 -50.49 -59.77 -11.99 84.87 -70.12 -68.18 -49.21 36.00 8.71 -53.06 -52.49 -29.65 68.53 -64.78



30 -91.11 -70.22 43.23 30.73 -65.67 -77.17 61.52 110.78 -104.81 -86.10 -69.00 48.23 22.82 -67.20 -77.66 65.16 92.26 -87.98 -86.05 -69.78 50.16 10.91 -70.52 -82.22 106.27 105.87 -100.90 -87.63 -68.05 56.39 29.75 -73.84 -76.83 -9.92 101.98 -98.86



32 -113.13 -78.56 50.44 53.43 -87.94 -104.29 97.09 99.09 -137.15 -105.47 -92.28 51.91 45.16 -89.08 -101.05 88.49 91.10 -129.68 -107.85 -96.67 55.00 36.56 -90.69 -104.23 108.90 98.53 -128.17 -107.90 -83.35 57.83 48.60 -97.79 -105.75 102.85 96.86 -128.95



34 -133.63 -73.42 46.08 49.60 -115.44 -132.69 83.29 83.50 -166.78 -125.63 -121.00 44.42 46.27 -116.30 -126.85 81.60 80.72 -167.28 -127.02 -111.04 49.53 45.31 -112.71 -128.15 92.45 83.83 -152.49 -129.15 -89.31 47.13 46.63 -126.90 -132.76 91.87 84.41 -150.84



36 -153.11 -24.81 35.83 34.66 -141.59 -159.15 67.81 68.39 165.46 -147.37 -154.26 32.96 37.37 -142.88 -153.13 69.88 67.34 162.24 -146.24 -97.08 36.91 38.61 -136.47 -155.56 77.19 67.25 -179.11 -149.91 -57.64 31.54 34.79 -154.46 -155.73 78.47 71.18 174.90



38 -177.11 -13.67 20.52 15.28 -163.97 176.36 55.77 55.40 135.48 -170.20 126.46 19.03 22.15 -166.12 -179.22 56.07 51.82 137.41 -165.82 -45.88 19.07 19.25 -160.19 175.01 64.20 51.59 140.97 -169.49 -23.26 13.00 16.04 -176.85 -179.93 64.64 58.82 125.54



40 152.02 -26.05 0.63 -6.29 173.98 153.11 47.66 44.49 102.45 166.41 -15.11 1.68 1.10 167.99 156.11 42.33 34.85 104.83 173.34 -42.29 -2.18 -5.02 174.94 148.55 53.20 38.58 93.31 170.16 -25.27 -7.58 -8.27 159.93 151.93 51.14 46.36 102.57



42 122.53 -42.77 -21.14 -27.33 147.30 131.07 40.87 35.42 73.29 141.03 -38.19 -19.32 -21.81 136.33 134.02 32.30 21.63 69.20 144.48 -50.43 -24.75 -23.59 143.74 126.82 43.76 29.63 64.47 143.26 -35.95 -29.26 -33.03 131.51 125.59 41.72 34.55 86.89



44 95.24 -64.12 -42.54 -43.81 114.64 110.52 32.03 29.69 54.79 111.52 -55.63 -43.01 -42.18 104.80 113.29 27.57 19.37 52.69 106.18 -57.07 -46.74 -35.64 108.15 107.02 35.12 25.33 48.17 102.60 -50.05 -51.02 -53.22 103.78 104.35 39.56 25.91 63.05



46 60.98 -90.08 -65.56 -51.50 81.56 89.52 22.13 28.59 43.52 80.06 -65.88 -67.75 -58.60 76.62 91.11 27.23 25.01 45.30 74.03 -69.49 -68.52 -41.77 79.14 85.09 27.11 24.11 35.74 59.68 -66.45 -71.93 -67.85 81.30 83.02 41.18 20.27 41.34



48 25.04 -109.08 -99.11 -42.00 52.68 65.53 15.37 25.64 32.80 50.82 -71.49 -91.54 -61.14 52.41 66.17 27.83 25.53 36.73 48.74 -102.47 -99.90 -33.51 58.36 59.12 20.10 21.35 23.47 29.91 -82.17 -93.31 -74.85 62.47 56.43 37.11 13.38 32.10



50 3.50 -113.49 -165.11 -0.05 28.00 37.95 8.81 14.21 20.97 23.75 -98.33 172.69 30.75 34.54 39.81 22.35 16.08 22.90 22.18 -126.13 175.23 -7.28 42.20 32.26 12.38 13.36 9.42 6.48 -90.96 -125.64 56.14 45.44 26.59 23.55 2.54 26.54



52 -8.55 -99.17 123.55 28.08 7.30 9.26 -2.75 -2.52 9.94 -5.90 -153.53 69.39 40.32 22.31 13.74 8.60 -0.23 7.65 -6.40 -129.78 120.20 1.96 28.25 7.81 2.90 0.22 -7.66 -20.84 -87.89 146.19 71.33 29.28 -0.13 5.42 -10.14 17.14



54 -37.33 54.89 71.44 28.12 -9.28 -16.55 -19.01 -20.21 1.04 -84.64 153.58 64.25 34.58 11.42 -11.47 -9.72 -19.08 -3.47 -37.42 -136.38 93.98 -1.34 15.75 -16.28 -8.41 -16.50 -28.57 -66.90 -77.27 97.80 67.94 12.95 -23.62 -13.58 -23.06 -0.80



56 -172.17 58.68 29.56 15.48 -20.82 -41.14 -39.78 -38.18 -10.06 -162.08 109.85 56.60 42.08 -2.03 -38.58 -30.55 -39.07 -11.50 -93.64 80.06 67.22 -7.82 5.57 -46.54 -23.11 -36.16 -55.55 -123.22 -56.63 82.68 64.73 -5.95 -51.32 -35.80 -38.07 -28.82



58 177.40 51.70 4.32 -4.18 28.15 -72.34 -67.62 -58.85 -35.81 -173.40 68.75 42.32 91.05 -28.22 -75.99 -56.64 -61.78 -22.43 -149.91 66.49 32.61 -16.42 2.06 -90.83 -47.14 -59.60 -94.62 -155.08 -14.49 82.56 66.20 -38.59 -95.74 -68.01 -59.09 -63.98



60 169.52 38.18 -6.64 -29.51 122.46 -119.78 -110.72 -85.41 -98.15 179.09 31.85 20.82 120.60 172.71 -125.61 -99.84 -89.14 -174.94 -167.94 59.86 -11.49 -32.08 105.39 -138.75 -103.90 -88.37 -146.01 -174.06 14.12 142.53 79.11 -147.65 -148.21 -116.71 -90.33 -117.73



62 158.58 16.18 -9.56 -66.00 125.42 -174.00 -165.81 -119.08 -161.45 167.44 11.73 -89.00 141.67 151.03 -167.56 -164.44 -120.20 163.26 -172.34 49.93 -66.03 175.21 145.00 -174.07 -174.14 -123.15 169.99 170.65 23.84 -162.84 109.36 170.67 175.48 -165.69 -129.38 168.59



64 143.48 -28.42 -157.48 171.59 133.56 146.78 157.91 -156.15 162.73 153.58 5.37 -162.61 174.10 137.07 161.93 155.06 -151.17 152.78 -167.80 32.47 -116.12 146.10 144.63 157.54 153.76 -160.19 137.61 156.07 24.47 -159.31 133.28 153.56 149.02 158.72 -165.30 133.73



66 124.67 -95.68 -175.37 99.97 140.75 118.53 134.39 169.18 135.05 140.22 -2.31 -179.03 -167.81 124.43 136.95 131.25 179.92 139.13 -142.82 5.46 -147.41 129.57 141.28 129.94 132.27 166.56 110.08 140.75 21.16 -162.69 140.48 140.49 125.00 130.67 164.61 112.89



68 103.33 -136.71 177.47 61.36 139.71 94.29 114.32 138.75 108.98 129.10 -12.71 171.70 -147.80 111.42 113.24 112.55 151.76 118.82 -67.09 -21.83 -166.94 99.45 136.78 100.34 112.98 137.86 83.70 120.49 28.20 -167.38 143.40 128.72 98.72 106.17 137.18 93.82



70 57.87 -164.57 165.36 21.89 131.89 68.72 94.42 110.65 80.04 90.64 -17.25 166.85 -114.40 97.06 86.76 95.16 121.26 83.92 -29.50 -36.81 177.85 23.32 132.24 67.33 92.99 109.20 56.53 74.79 157.37 -174.06 142.26 117.89 67.49 83.33 109.45 71.55



72 -69.70 170.25 147.27 -17.63 120.68 35.33 73.36 79.38 40.68 -46.27 25.10 162.04 -87.93 80.26 53.52 76.55 83.81 28.98 -17.44 -10.91 163.32 -8.67 129.51 30.67 69.84 70.50 25.90 -6.07 157.59 175.06 129.52 109.62 30.69 59.88 78.21 41.38



74 -83.73 142.76 122.31 -50.03 112.70 -11.15 49.95 29.65 -9.00 -48.29 73.62 154.27 -58.63 54.24 12.08 51.32 23.08 -17.55 -13.43 64.91 147.36 -19.24 133.19 -8.85 39.50 4.48 -10.95 -37.61 148.77 155.95 91.47 111.50 -10.74 30.57 35.85 -0.40



76 -84.42 115.27 80.94 -66.10 170.59 -57.40 8.47 -43.79 -52.74 -51.28 73.58 148.05 -20.59 -76.69 -32.90 -31.73 -57.66 -50.24 -15.24 65.07 127.88 -23.08 157.40 -47.82 -8.00 -57.75 -52.94 -51.28 139.48 113.57 47.72 141.19 -52.51 -24.51 -39.82 -47.17



78 -81.99 92.21 11.61 -58.68 -145.42 -92.50 -127.08 -89.12 -87.62 -59.26 66.69 170.32 -1.14 -121.48 -76.07 -121.42 -101.79 -77.06 -23.88 54.03 105.41 -22.97 -169.58 -83.92 -75.48 -93.63 -95.25 -61.10 130.27 65.21 28.34 168.34 -91.40 -112.81 -105.12 -86.02



80 -83.41 73.20 -32.70 -46.24 -160.16 -122.73 -163.72 -118.63 -118.24 -71.13 60.47 -118.66 -3.99 -144.39 -115.94 -149.98 -130.65 -102.00 -38.17 39.59 81.78 -24.63 -167.55 -118.59 -128.03 -119.60 -135.85 -70.29 119.66 37.12 13.12 167.67 -127.30 -155.34 -139.76 -120.11



82 -88.49 55.34 -54.83 -32.96 177.58 -152.03 173.48 -143.82 -147.70 -82.84 53.74 -94.92 -12.84 -167.49 -152.54 -172.41 -154.86 -127.37 -54.42 24.07 56.65 -27.82 179.20 -151.84 -164.86 -142.99 -175.03 -77.70 107.28 16.91 -0.68 154.61 -161.21 178.56 -165.31 -155.41



84 -96.38 34.80 -71.97 -25.02 157.46 178.18 154.34 -167.12 -177.97 -92.20 42.76 -89.04 -21.51 169.45 174.14 165.58 -176.37 -153.76 -70.96 3.12 30.93 -32.15 161.09 177.77 162.91 -165.05 146.61 -84.02 96.11 -2.16 -15.35 138.94 166.62 156.16 172.51 167.58



86 -108.41 12.73 -90.72 -32.06 144.38 146.49 135.29 169.48 148.94 -102.62 27.71 -93.77 -35.13 146.70 144.09 142.30 163.51 178.40 -88.23 -126.58 5.21 -44.06 141.14 148.92 132.03 173.80 106.69 -92.33 91.92 -25.44 -30.25 125.23 135.62 133.18 151.20 132.71



88 -122.96 -3.54 -111.80 -39.81 126.19 110.48 113.97 143.14 107.01 -116.24 14.06 -98.87 -53.12 116.42 114.94 116.47 142.16 137.07 -105.56 178.91 -20.63 -62.32 116.92 116.74 100.93 151.03 65.48 -104.54 99.57 -52.98 -38.60 111.40 102.86 106.67 128.52 99.44



90 -135.62 -8.74 -135.81 -46.17 98.01 66.20 89.37 113.83 39.26 -130.58 15.20 -105.23 -64.76 73.32 83.46 85.85 119.54 20.92 -120.35 155.11 -50.08 -76.89 86.44 80.53 66.77 125.21 26.33 -122.75 119.64 -83.66 -37.04 95.23 66.05 75.68 104.73 62.65
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Phase RHCP (deg)



Phi (deg)



Theta (deg) 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350



-90 -21.33 -16.68 -96.35 -55.01 -111.36 167.37 -112.72 173.03 61.13 48.01 13.18 169.45 -55.33 -93.50 -122.31 -156.64 -136.42 16.57 -51.96 5.36 -169.94 -60.50 -126.06 -159.85 -148.51 161.27 73.69 20.05 -47.08 -160.89 -62.17 -114.19 -115.93 -148.65 178.29 21.64



-88 -19.66 23.89 -65.99 -27.04 165.95 -164.95 -89.32 177.47 86.70 -168.59 30.14 -173.74 -32.16 -85.47 -106.58 -146.74 -135.76 47.92 -100.24 26.95 -145.86 -30.40 -117.72 -159.81 -138.20 167.56 123.14 -120.61 -21.85 -127.00 -32.71 -120.29 -105.67 -142.69 -176.40 61.98



-86 -49.16 73.62 -32.11 1.54 172.59 -138.03 -69.89 -174.15 108.37 -131.10 44.97 -167.54 -9.85 -85.97 -93.37 -140.70 -142.11 80.37 -122.34 48.46 -103.85 7.57 -112.84 -150.80 -141.69 166.97 146.85 -122.17 12.23 -69.34 1.65 -121.32 -94.95 -140.96 -174.22 105.33



-84 -111.02 112.65 3.89 31.10 -174.54 -114.81 -51.70 -164.70 127.38 -116.12 57.43 53.39 12.91 -99.72 -81.73 -137.67 -155.66 114.09 -122.21 70.17 12.97 53.12 -113.52 -137.54 -164.21 162.01 160.71 -109.87 59.07 13.15 41.52 -118.63 -85.58 -137.73 -177.07 139.86



-82 -119.31 137.49 37.95 60.88 -162.19 -99.87 12.86 -156.67 145.48 -105.21 70.41 57.10 37.00 -122.66 -73.90 -145.88 -169.09 145.11 -117.67 95.28 49.94 91.46 -124.87 -124.14 170.27 161.39 173.59 -98.86 106.62 55.55 82.08 -115.42 -82.43 -137.62 176.14 164.94



-80 -113.31 156.50 65.74 90.02 -149.36 -96.94 129.67 -151.44 162.64 -95.25 85.82 70.25 63.68 -133.32 -74.62 -179.88 -176.14 170.70 -110.91 131.92 70.20 119.00 -138.28 -113.48 160.62 167.17 -172.45 -89.90 144.70 82.69 117.19 -112.47 -89.48 -150.94 171.69 -175.94



-78 -103.08 175.68 87.63 117.14 -135.47 -105.09 152.20 -149.39 178.15 -85.99 103.35 85.53 93.67 -132.46 -86.96 162.90 -177.68 -170.22 -102.66 -177.63 87.60 138.70 -140.78 -105.53 161.15 176.31 -158.80 -82.61 175.77 105.78 144.31 -110.30 -100.28 -174.44 172.77 -161.12



-76 -90.34 -163.70 104.34 142.09 -121.16 -111.96 167.70 -149.52 -167.71 -76.82 121.40 101.14 127.36 -126.79 -99.26 165.25 -175.39 -156.20 -93.51 -136.71 103.91 153.70 -134.62 -98.89 165.45 -173.03 -145.33 -74.95 -156.89 127.16 164.74 -109.58 -104.15 172.31 178.55 -149.49



-74 -74.61 -142.00 116.89 166.03 -107.19 -110.55 -179.82 -149.40 -153.23 -66.24 138.83 116.42 167.09 -119.29 -102.92 172.46 -170.67 -144.50 -83.43 -109.85 119.45 166.94 -124.50 -93.14 170.90 -161.60 -130.58 -65.14 -131.32 146.03 -179.48 -109.88 -101.30 169.19 -172.38 -139.04



-72 -54.93 -118.73 126.92 -170.18 -94.10 -102.88 -168.74 -146.93 -137.43 -53.46 158.81 131.32 -147.57 -111.14 -101.32 -178.88 -164.48 -133.66 -71.82 -89.64 135.23 -179.46 -113.47 -88.15 177.22 -149.90 -114.35 -52.55 -106.29 162.34 -167.60 -109.55 -94.43 172.30 -161.24 -127.75



-70 -30.59 -92.23 135.25 -145.90 -81.64 -91.35 -158.03 -142.00 -121.28 -37.95 -18.91 146.71 -103.88 -103.02 -96.30 -168.69 -157.38 -123.82 -56.60 -71.55 153.58 -164.17 -102.86 -82.37 -175.25 -138.21 -97.52 -36.79 -80.61 177.47 -160.32 -107.21 -84.13 179.65 -148.98 -114.49



-68 -2.69 -63.24 141.46 -119.31 -70.02 -77.97 -146.90 -135.53 -105.79 -18.68 0.39 164.13 -63.66 -96.29 -88.34 -157.14 -149.86 -115.89 -32.84 -51.70 179.58 -142.97 -93.21 -74.86 -166.54 -126.38 -80.84 -17.63 -53.68 -165.13 -158.64 -102.98 -70.93 -170.17 -136.42 -99.61



-66 26.49 -33.65 141.06 -87.13 -62.00 -63.86 -135.29 -127.92 -90.99 8.15 17.75 -174.22 -27.96 -93.96 -78.97 -144.61 -142.05 -111.44 9.09 -26.48 -132.42 -52.44 -86.39 -66.94 -157.38 -112.09 -64.19 6.04 -25.45 -132.42 -164.49 -98.65 -55.84 -158.06 -124.06 -84.48



-64 55.85 -1.58 100.64 -46.43 -66.38 -47.36 -123.74 -118.04 -77.05 54.82 36.14 -136.42 0.88 -101.27 -69.39 -129.43 -133.09 -128.50 61.90 7.11 -68.25 20.36 -87.38 -59.75 -149.73 -80.53 -43.77 37.65 4.74 -50.40 123.83 -98.65 -36.34 -143.48 -108.72 -70.65



-62 87.50 37.35 35.57 -3.18 -111.62 -22.26 -112.27 24.32 124.95 112.06 54.91 -42.34 22.92 -124.40 -59.59 -59.18 -118.24 107.11 97.05 47.79 -28.74 37.44 -109.52 -53.39 -150.85 26.18 22.91 80.25 36.81 -8.03 60.03 -114.74 0.89 -107.62 63.42 -67.59



-60 124.16 84.30 27.74 31.80 -143.46 33.99 -93.93 78.60 138.40 148.19 74.07 3.60 40.30 -147.32 -51.08 56.09 57.57 111.46 122.24 84.63 -1.34 48.63 -144.25 -140.78 118.39 64.58 121.60 124.00 70.44 10.70 61.63 -145.16 68.80 38.37 79.86 166.17



-58 159.16 121.49 30.56 58.51 -142.56 98.51 88.63 92.44 153.46 171.25 94.46 25.38 54.42 -152.68 -77.97 72.56 74.28 125.57 146.77 112.05 22.03 57.81 -151.32 139.05 86.54 84.29 143.44 155.35 104.51 25.59 68.50 -151.98 106.16 58.90 89.65 162.22



-56 -174.52 143.44 36.81 80.67 -132.31 120.67 102.39 105.99 167.34 -171.53 116.95 41.78 65.17 -147.24 160.93 86.44 91.09 145.93 172.22 133.36 43.65 65.35 -143.23 135.94 89.53 101.56 158.07 176.93 135.68 38.73 73.91 -142.08 121.83 75.11 98.39 167.50



-54 -155.66 157.82 44.81 99.42 -117.12 123.60 117.56 120.24 179.92 -156.80 144.63 56.23 72.14 -136.20 169.56 102.20 110.96 168.66 -164.42 151.94 63.70 70.57 -126.89 131.83 97.25 118.88 171.39 -165.60 163.87 48.80 71.65 -123.05 134.15 93.82 108.27 172.44



-52 -141.26 170.07 53.20 113.10 -96.06 104.53 134.57 135.57 -169.31 -142.90 -175.45 68.25 73.95 -119.64 170.61 121.43 131.95 -173.69 -145.42 170.65 80.51 73.38 -101.59 129.29 109.19 137.27 -175.79 -149.05 -169.31 51.85 53.39 -91.45 146.89 117.65 121.11 175.90



-50 -128.94 -167.41 59.70 118.29 -64.98 71.67 153.26 152.44 -161.24 -129.14 -123.86 73.24 67.65 -87.10 123.55 144.04 151.04 -164.35 -130.35 -165.26 92.07 75.09 -62.96 126.16 128.63 157.39 -163.77 -131.49 -141.22 39.65 31.08 -39.95 156.29 144.75 139.09 177.76



-48 -119.51 -23.90 59.55 103.11 -24.53 60.55 172.77 172.62 -157.12 -114.75 -80.23 54.60 52.25 -18.29 84.30 168.78 167.03 -164.19 -118.39 -108.37 87.18 75.48 -15.88 117.61 160.11 178.63 -154.87 -110.88 -106.88 17.68 24.23 4.06 140.95 168.85 163.17 176.90



-46 -144.16 -2.15 43.74 47.98 12.73 65.70 -169.23 -160.35 -160.40 -94.85 -46.86 3.11 36.18 28.36 82.57 -167.72 -178.58 -175.65 -109.99 -17.78 -26.70 71.34 21.84 103.75 -162.17 -161.92 -162.22 -77.11 -59.12 7.93 28.34 29.87 76.16 -173.73 -170.71 167.13



-44 125.97 14.54 20.92 25.34 42.45 78.68 -155.86 -125.48 -179.39 60.17 -17.44 -9.57 29.71 53.72 87.85 -147.41 -161.14 159.33 -136.39 17.63 -29.25 63.24 50.25 96.14 -133.90 -146.62 142.46 53.70 -1.38 6.55 39.38 49.78 75.38 -161.42 -147.39 141.37



-42 127.31 40.87 15.23 27.84 68.10 94.31 -150.15 -92.73 148.40 89.18 11.86 -3.23 33.93 74.80 95.35 -129.13 -134.29 137.50 116.43 46.99 -13.15 62.19 74.97 99.83 -115.56 -135.17 127.59 93.24 41.20 6.43 56.89 70.03 89.55 -152.99 -127.30 129.92



-40 131.36 70.36 24.87 43.98 90.84 108.28 -159.97 -71.18 131.93 102.43 40.39 11.87 49.61 95.19 103.95 -112.41 -104.98 133.94 121.82 72.37 16.11 73.40 97.44 109.59 -104.13 -130.24 133.05 109.37 64.29 10.97 74.91 90.78 105.53 -154.28 -108.15 133.02



-38 133.17 89.11 47.12 74.73 109.73 119.46 162.34 -64.84 131.09 112.74 63.59 34.18 76.86 113.68 112.96 84.40 -96.52 139.66 127.43 87.40 50.59 90.96 115.96 120.60 -137.07 -169.90 139.77 118.39 75.98 25.45 88.45 108.97 119.82 175.59 -88.58 139.13



-36 134.58 100.96 78.81 106.44 124.68 129.35 145.60 -136.00 138.54 122.46 81.18 60.65 106.17 128.96 122.52 99.76 -157.19 145.95 130.49 95.24 76.68 109.33 130.28 131.85 126.80 137.24 145.92 124.49 84.53 48.27 102.61 124.18 132.33 149.74 122.78 147.01



-34 138.71 111.61 108.10 126.86 137.48 140.11 153.51 -176.28 152.21 133.94 95.88 86.06 129.46 142.21 133.54 117.23 168.01 151.96 132.86 100.94 96.44 127.41 143.02 144.80 138.56 144.66 153.29 131.92 94.55 75.54 121.17 138.98 144.68 153.28 144.27 156.75



-32 149.44 126.56 133.43 144.45 152.79 155.36 170.44 -171.62 172.42 151.94 113.24 110.17 150.03 157.21 149.10 142.59 176.72 162.33 138.78 109.71 118.02 147.35 158.46 162.77 161.09 164.67 164.59 145.77 109.88 106.22 147.83 158.13 161.80 171.24 166.63 169.36



-30 173.93 158.90 167.14 172.21 179.17 -179.03 -168.14 -159.66 -162.31 -175.75 151.15 144.13 175.54 -179.86 176.50 -175.74 -159.59 -175.49 158.61 133.63 151.94 173.03 -177.72 -170.26 -167.51 -167.98 -176.21 173.98 145.41 151.46 -173.67 -171.71 -168.07 -161.88 -169.63 -172.48



-28 -145.78 -145.77 -146.95 -145.50 -142.31 -143.88 -144.16 -143.02 -138.03 -139.14 -144.82 -158.31 -151.28 -147.92 -146.28 -137.71 -134.43 -144.33 -157.89 -166.59 -161.15 -154.77 -146.30 -140.03 -136.86 -138.52 -147.41 -145.04 -144.14 -146.66 -136.01 -136.23 -134.72 -136.47 -144.56 -146.98



-26 -115.84 -114.89 -117.14 -115.43 -113.75 -115.65 -121.64 -124.56 -119.39 -116.86 -115.50 -120.17 -122.52 -120.65 -119.28 -116.76 -117.08 -121.47 -125.08 -126.20 -127.53 -125.92 -120.60 -117.86 -115.52 -115.66 -119.48 -115.75 -111.25 -113.35 -112.25 -112.57 -114.18 -118.17 -122.59 -121.45



-24 -101.79 -102.31 -103.27 -100.96 -98.85 -99.42 -104.84 -108.75 -106.52 -104.93 -103.59 -104.42 -105.39 -104.39 -104.16 -104.31 -105.45 -107.80 -109.23 -109.35 -109.39 -107.64 -105.09 -104.01 -102.24 -101.47 -102.06 -100.68 -98.74 -99.06 -98.96 -99.63 -102.23 -105.69 -107.17 -104.83



-22 -94.86 -95.80 -95.68 -93.16 -90.84 -90.58 -94.11 -97.60 -97.92 -97.86 -97.19 -96.65 -96.10 -95.29 -95.31 -95.85 -96.79 -98.35 -99.45 -99.52 -98.83 -97.25 -96.05 -95.30 -93.99 -93.22 -92.87 -92.73 -92.29 -91.99 -91.68 -92.28 -94.44 -96.90 -97.25 -95.64



-20 -90.84 -91.63 -90.89 -88.65 -86.58 -85.98 -87.93 -90.64 -92.33 -93.31 -93.14 -92.24 -91.14 -90.26 -90.08 -90.25 -90.63 -91.62 -92.70 -93.08 -92.52 -91.45 -90.66 -89.83 -88.99 -88.57 -88.16 -88.23 -88.35 -88.16 -87.92 -88.23 -89.43 -90.85 -91.03 -90.49



-18 -88.41 -88.93 -88.18 -86.55 -84.94 -84.18 -85.01 -86.98 -89.11 -90.57 -90.72 -89.91 -88.83 -87.95 -87.52 -87.31 -87.27 -87.78 -88.71 -89.38 -89.28 -88.65 -87.81 -86.89 -86.43 -86.34 -86.00 -85.88 -86.10 -86.28 -86.38 -86.54 -86.90 -87.40 -87.56 -87.71



-16 -87.60 -88.03 -87.65 -86.70 -85.55 -84.69 -84.80 -86.12 -88.12 -89.69 -90.05 -89.46 -88.58 -87.83 -87.30 -86.89 -86.64 -86.82 -87.51 -88.27 -88.55 -88.18 -87.28 -86.38 -86.11 -86.16 -85.86 -85.49 -85.60 -86.07 -86.52 -86.72 -86.64 -86.51 -86.52 -86.89



-14 -89.26 -89.80 -89.86 -89.47 -88.66 -87.76 -87.42 -88.17 -89.74 -91.16 -91.63 -91.24 -90.58 -90.02 -89.54 -89.06 -88.73 -88.78 -89.29 -90.00 -90.39 -90.15 -89.38 -88.64 -88.41 -88.42 -88.10 -87.54 -87.40 -87.87 -88.51 -88.87 -88.74 -88.36 -88.21 -88.57



-12 -94.50 -95.19 -95.59 -95.52 -94.92 -94.02 -93.43 -93.69 -94.72 -95.83 -96.33 -96.14 -95.69 -95.29 -94.92 -94.52 -94.25 -94.33 -94.78 -95.36 -95.69 -95.54 -95.01 -94.45 -94.17 -94.04 -93.63 -92.94 -92.52 -92.74 -93.35 -93.82 -93.85 -93.58 -93.46 -93.80



-10 -103.94 -104.64 -105.12 -105.15 -104.68 -103.92 -103.33 -103.34 -103.93 -104.68 -105.10 -105.06 -104.78 -104.49 -104.23 -103.99 -103.90 -104.07 -104.49 -104.96 -105.23 -105.18 -104.87 -104.46 -104.13 -103.84 -103.36 -102.64 -102.04 -101.92 -102.22 -102.60 -102.78 -102.79 -102.89 -103.28



-8 -116.86 -117.37 -117.71 -117.76 -117.52 -117.12 -116.84 -116.88 -117.22 -117.63 -117.86 -117.83 -117.61 -117.35 -117.13 -116.99 -117.00 -117.20 -117.54 -117.91 -118.18 -118.28 -118.19 -117.99 -117.73 -117.43 -116.97 -116.36 -115.75 -115.36 -115.26 -115.33 -115.47 -115.65 -115.93 -116.34



-6 -130.61 -130.90 -131.13 -131.25 -131.30 -131.31 -131.37 -131.50 -131.69 -131.85 -131.89 -131.79 -131.60 -131.38 -131.19 -131.08 -131.08 -131.19 -131.40 -131.65 -131.88 -132.05 -132.13 -132.12 -132.02 -131.82 -131.50 -131.07 -130.60 -130.18 -129.88 -129.72 -129.70 -129.81 -130.01 -130.29



-4 -141.92 -142.08 -142.25 -142.40 -142.55 -142.69 -142.83 -142.94 -143.03 -143.07 -143.06 -142.99 -142.88 -142.77 -142.67 -142.61 -142.60 -142.64 -142.73 -142.84 -142.95 -143.06 -143.12 -143.14 -143.10 -142.99 -142.81 -142.58 -142.33 -142.07 -141.85 -141.69 -141.61 -141.61 -141.67 -141.78



-2 -148.98 -149.04 -149.11 -149.18 -149.26 -149.33 -149.39 -149.45 -149.48 -149.50 -149.51 -149.50 -149.48 -149.46 -149.44 -149.43 -149.42 -149.43 -149.44 -149.46 -149.48 -149.49 -149.49 -149.47 -149.44 -149.40 -149.33 -149.25 -149.17 -149.09 -149.01 -148.95 -148.91 -148.90 -148.90 -148.93



0 -151.45 -151.45 -151.45 -151.45 -151.45 -151.45 -151.45 -151.45 -151.45 -151.45 -151.45 -151.45 -151.45 -151.45 -151.45 -151.45 -151.45 -151.45 -151.45 -151.45 -151.45 -151.45 -151.45 -151.45 -151.45 -151.45 -151.45 -151.45 -151.45 -151.45 -151.45 -151.45 -151.45 -151.45 -151.45 -151.45



2 -149.44 -149.46 -149.48 -149.49 -149.49 -149.47 -149.44 -149.40 -149.33 -149.25 -149.17 -149.09 -149.01 -148.95 -148.91 -148.90 -148.90 -148.93 -148.98 -149.04 -149.11 -149.18 -149.26 -149.33 -149.39 -149.45 -149.48 -149.50 -149.51 -149.50 -149.48 -149.46 -149.44 -149.43 -149.42 -149.43



4 -142.73 -142.84 -142.95 -143.06 -143.12 -143.14 -143.10 -142.99 -142.81 -142.58 -142.33 -142.07 -141.85 -141.69 -141.61 -141.61 -141.67 -141.78 -141.92 -142.08 -142.25 -142.40 -142.55 -142.69 -142.83 -142.94 -143.03 -143.07 -143.06 -142.99 -142.88 -142.77 -142.67 -142.61 -142.60 -142.64



6 -131.40 -131.65 -131.88 -132.05 -132.13 -132.12 -132.02 -131.82 -131.50 -131.07 -130.60 -130.18 -129.88 -129.72 -129.70 -129.81 -130.01 -130.29 -130.61 -130.90 -131.13 -131.25 -131.30 -131.31 -131.37 -131.50 -131.69 -131.85 -131.89 -131.79 -131.60 -131.38 -131.19 -131.08 -131.08 -131.19



8 -117.54 -117.91 -118.18 -118.28 -118.19 -117.99 -117.73 -117.43 -116.97 -116.36 -115.75 -115.36 -115.26 -115.33 -115.47 -115.65 -115.93 -116.34 -116.86 -117.37 -117.71 -117.76 -117.52 -117.12 -116.84 -116.88 -117.22 -117.63 -117.86 -117.83 -117.61 -117.35 -117.13 -116.99 -117.00 -117.20



10 -104.49 -104.96 -105.23 -105.18 -104.87 -104.46 -104.13 -103.84 -103.36 -102.64 -102.04 -101.92 -102.22 -102.60 -102.78 -102.79 -102.89 -103.28 -103.94 -104.64 -105.12 -105.15 -104.68 -103.92 -103.33 -103.34 -103.93 -104.68 -105.10 -105.06 -104.78 -104.49 -104.23 -103.99 -103.90 -104.07



12 -94.78 -95.36 -95.69 -95.54 -95.01 -94.45 -94.17 -94.04 -93.63 -92.94 -92.52 -92.74 -93.35 -93.82 -93.85 -93.58 -93.46 -93.80 -94.50 -95.19 -95.59 -95.52 -94.92 -94.02 -93.43 -93.69 -94.72 -95.83 -96.33 -96.14 -95.69 -95.29 -94.92 -94.52 -94.25 -94.33



14 -89.29 -90.00 -90.39 -90.15 -89.38 -88.64 -88.41 -88.42 -88.10 -87.54 -87.40 -87.87 -88.51 -88.87 -88.74 -88.36 -88.21 -88.57 -89.26 -89.80 -89.86 -89.47 -88.66 -87.76 -87.42 -88.17 -89.74 -91.16 -91.63 -91.24 -90.58 -90.02 -89.54 -89.06 -88.73 -88.78



16 -87.51 -88.27 -88.55 -88.18 -87.28 -86.38 -86.11 -86.16 -85.86 -85.49 -85.60 -86.07 -86.52 -86.72 -86.64 -86.51 -86.52 -86.89 -87.60 -88.03 -87.65 -86.70 -85.55 -84.69 -84.80 -86.12 -88.12 -89.69 -90.05 -89.46 -88.58 -87.83 -87.30 -86.89 -86.64 -86.82



18 -88.71 -89.38 -89.28 -88.65 -87.81 -86.89 -86.43 -86.34 -86.00 -85.88 -86.10 -86.28 -86.38 -86.54 -86.90 -87.40 -87.56 -87.71 -88.41 -88.93 -88.18 -86.55 -84.94 -84.18 -85.01 -86.98 -89.11 -90.57 -90.72 -89.91 -88.83 -87.95 -87.52 -87.31 -87.27 -87.78



20 -92.70 -93.08 -92.52 -91.45 -90.66 -89.83 -88.99 -88.57 -88.16 -88.23 -88.35 -88.16 -87.92 -88.23 -89.43 -90.85 -91.03 -90.49 -90.84 -91.63 -90.89 -88.65 -86.58 -85.98 -87.93 -90.64 -92.33 -93.31 -93.14 -92.24 -91.14 -90.26 -90.08 -90.25 -90.63 -91.62



22 -99.45 -99.52 -98.83 -97.25 -96.05 -95.30 -93.99 -93.22 -92.87 -92.73 -92.29 -91.99 -91.68 -92.28 -94.44 -96.90 -97.25 -95.64 -94.86 -95.80 -95.68 -93.16 -90.84 -90.58 -94.11 -97.60 -97.92 -97.86 -97.19 -96.65 -96.10 -95.29 -95.31 -95.85 -96.79 -98.35



24 -109.23 -109.35 -109.39 -107.64 -105.09 -104.01 -102.24 -101.47 -102.06 -100.68 -98.74 -99.06 -98.96 -99.63 -102.23 -105.69 -107.17 -104.83 -101.79 -102.31 -103.27 -100.96 -98.85 -99.42 -104.84 -108.75 -106.52 -104.93 -103.59 -104.42 -105.39 -104.39 -104.16 -104.31 -105.45 -107.80



26 -125.08 -126.20 -127.53 -125.92 -120.60 -117.86 -115.52 -115.66 -119.48 -115.75 -111.25 -113.35 -112.25 -112.57 -114.18 -118.17 -122.59 -121.45 -115.84 -114.89 -117.14 -115.43 -113.75 -115.65 -121.64 -124.56 -119.39 -116.86 -115.50 -120.17 -122.52 -120.65 -119.28 -116.76 -117.08 -121.47



28 -157.89 -166.59 -161.15 -154.77 -146.30 -140.03 -136.86 -138.52 -147.41 -145.04 -144.14 -146.66 -136.01 -136.23 -134.72 -136.47 -144.56 -146.98 -145.78 -145.77 -146.95 -145.50 -142.31 -143.88 -144.16 -143.02 -138.03 -139.14 -144.82 -158.31 -151.28 -147.92 -146.28 -137.71 -134.43 -144.33



30 158.61 133.63 151.94 173.03 -177.72 -170.26 -167.51 -167.98 -176.21 173.98 145.41 151.46 -173.67 -171.71 -168.07 -161.88 -169.63 -172.48 173.93 158.90 167.14 172.21 179.17 -179.03 -168.14 -159.66 -162.31 -175.75 151.15 144.13 175.54 -179.86 176.50 -175.74 -159.59 -175.49



32 138.78 109.71 118.02 147.35 158.46 162.77 161.09 164.67 164.59 145.77 109.88 106.22 147.83 158.13 161.80 171.24 166.63 169.36 149.44 126.56 133.43 144.45 152.79 155.36 170.44 -171.62 172.42 151.94 113.24 110.17 150.03 157.21 149.10 142.59 176.72 162.33



34 132.86 100.94 96.44 127.41 143.02 144.80 138.56 144.66 153.29 131.92 94.55 75.54 121.17 138.98 144.68 153.28 144.27 156.75 138.71 111.61 108.10 126.86 137.48 140.11 153.51 -176.28 152.21 133.94 95.88 86.06 129.46 142.21 133.54 117.23 168.01 151.96



36 130.49 95.24 76.68 109.33 130.28 131.85 126.80 137.24 145.92 124.49 84.53 48.27 102.61 124.18 132.33 149.74 122.78 147.01 134.58 100.96 78.81 106.44 124.68 129.35 145.60 -136.00 138.54 122.46 81.18 60.65 106.17 128.96 122.52 99.76 -157.19 145.95



38 127.43 87.40 50.59 90.96 115.96 120.60 -137.07 -169.90 139.77 118.39 75.98 25.45 88.45 108.97 119.82 175.59 -88.58 139.13 133.17 89.11 47.12 74.73 109.73 119.46 162.34 -64.84 131.09 112.74 63.59 34.18 76.86 113.68 112.96 84.40 -96.52 139.66



40 121.82 72.37 16.11 73.40 97.44 109.59 -104.13 -130.24 133.05 109.37 64.29 10.97 74.91 90.78 105.53 -154.28 -108.15 133.02 131.36 70.36 24.87 43.98 90.84 108.28 -159.97 -71.18 131.93 102.43 40.39 11.87 49.61 95.19 103.95 -112.41 -104.98 133.94



42 116.43 46.99 -13.15 62.19 74.97 99.83 -115.56 -135.17 127.59 93.24 41.20 6.43 56.89 70.03 89.55 -152.99 -127.30 129.92 127.31 40.87 15.23 27.84 68.10 94.31 -150.15 -92.73 148.40 89.18 11.86 -3.23 33.93 74.80 95.35 -129.13 -134.29 137.50



44 -136.39 17.63 -29.25 63.24 50.25 96.14 -133.90 -146.62 142.46 53.70 -1.38 6.55 39.38 49.78 75.38 -161.42 -147.39 141.37 125.97 14.54 20.92 25.34 42.45 78.68 -155.86 -125.48 -179.39 60.17 -17.44 -9.57 29.71 53.72 87.85 -147.41 -161.14 159.33



46 -109.99 -17.78 -26.70 71.34 21.84 103.75 -162.17 -161.92 -162.22 -77.11 -59.12 7.93 28.34 29.87 76.16 -173.73 -170.71 167.13 -144.16 -2.15 43.74 47.98 12.73 65.70 -169.23 -160.35 -160.40 -94.85 -46.86 3.11 36.18 28.36 82.57 -167.72 -178.58 -175.65



48 -118.39 -108.37 87.18 75.48 -15.88 117.61 160.11 178.63 -154.87 -110.88 -106.88 17.68 24.23 4.06 140.95 168.85 163.17 176.90 -119.51 -23.90 59.55 103.11 -24.53 60.55 172.77 172.62 -157.12 -114.75 -80.23 54.60 52.25 -18.29 84.30 168.78 167.03 -164.19



50 -130.35 -165.26 92.07 75.09 -62.96 126.16 128.63 157.39 -163.77 -131.49 -141.22 39.65 31.08 -39.95 156.29 144.75 139.09 177.76 -128.94 -167.41 59.70 118.29 -64.98 71.67 153.26 152.44 -161.24 -129.14 -123.86 73.24 67.65 -87.10 123.55 144.04 151.04 -164.35



52 -145.42 170.65 80.51 73.38 -101.59 129.29 109.19 137.27 -175.79 -149.05 -169.31 51.85 53.39 -91.45 146.89 117.65 121.11 175.90 -141.26 170.07 53.20 113.10 -96.06 104.53 134.57 135.57 -169.31 -142.90 -175.45 68.25 73.95 -119.64 170.61 121.43 131.95 -173.69



54 -164.42 151.94 63.70 70.57 -126.89 131.83 97.25 118.88 171.39 -165.60 163.87 48.80 71.65 -123.05 134.15 93.82 108.27 172.44 -155.66 157.82 44.81 99.42 -117.12 123.60 117.56 120.24 179.92 -156.80 144.63 56.23 72.14 -136.20 169.56 102.20 110.96 168.66



56 172.22 133.36 43.65 65.35 -143.23 135.94 89.53 101.56 158.07 176.93 135.68 38.73 73.91 -142.08 121.83 75.11 98.39 167.50 -174.52 143.44 36.81 80.67 -132.31 120.67 102.39 105.99 167.34 -171.53 116.95 41.78 65.17 -147.24 160.93 86.44 91.09 145.93



58 146.77 112.05 22.03 57.81 -151.32 139.05 86.54 84.29 143.44 155.35 104.51 25.59 68.50 -151.98 106.16 58.90 89.65 162.22 159.16 121.49 30.56 58.51 -142.56 98.51 88.63 92.44 153.46 171.25 94.46 25.38 54.42 -152.68 -77.97 72.56 74.28 125.57



60 122.24 84.63 -1.34 48.63 -144.25 -140.78 118.39 64.58 121.60 124.00 70.44 10.70 61.63 -145.16 68.80 38.37 79.86 166.17 124.16 84.30 27.74 31.80 -143.46 33.99 -93.93 78.60 138.40 148.19 74.07 3.60 40.30 -147.32 -51.08 56.09 57.57 111.46



62 97.05 47.79 -28.74 37.44 -109.52 -53.39 -150.85 26.18 22.91 80.25 36.81 -8.03 60.03 -114.74 0.89 -107.62 63.42 -67.59 87.50 37.35 35.57 -3.18 -111.62 -22.26 -112.27 24.32 124.95 112.06 54.91 -42.34 22.92 -124.40 -59.59 -59.18 -118.24 107.11



64 61.90 7.11 -68.25 20.36 -87.38 -59.75 -149.73 -80.53 -43.77 37.65 4.74 -50.40 123.83 -98.65 -36.34 -143.48 -108.72 -70.65 55.85 -1.58 100.64 -46.43 -66.38 -47.36 -123.74 -118.04 -77.05 54.82 36.14 -136.42 0.88 -101.27 -69.39 -129.43 -133.09 -128.50



66 9.09 -26.48 -132.42 -52.44 -86.39 -66.94 -157.38 -112.09 -64.19 6.04 -25.45 -132.42 -164.49 -98.65 -55.84 -158.06 -124.06 -84.48 26.49 -33.65 141.06 -87.13 -62.00 -63.86 -135.29 -127.92 -90.99 8.15 17.75 -174.22 -27.96 -93.96 -78.97 -144.61 -142.05 -111.44



68 -32.84 -51.70 179.58 -142.97 -93.21 -74.86 -166.54 -126.38 -80.84 -17.63 -53.68 -165.13 -158.64 -102.98 -70.93 -170.17 -136.42 -99.61 -2.69 -63.24 141.46 -119.31 -70.02 -77.97 -146.90 -135.53 -105.79 -18.68 0.39 164.13 -63.66 -96.29 -88.34 -157.14 -149.86 -115.89



70 -56.60 -71.55 153.58 -164.17 -102.86 -82.37 -175.25 -138.21 -97.52 -36.79 -80.61 177.47 -160.32 -107.21 -84.13 179.65 -148.98 -114.49 -30.59 -92.23 135.25 -145.90 -81.64 -91.35 -158.03 -142.00 -121.28 -37.95 -18.91 146.71 -103.88 -103.02 -96.30 -168.69 -157.38 -123.82



72 -71.82 -89.64 135.23 -179.46 -113.47 -88.15 177.22 -149.90 -114.35 -52.55 -106.29 162.34 -167.60 -109.55 -94.43 172.30 -161.24 -127.75 -54.93 -118.73 126.92 -170.18 -94.10 -102.88 -168.74 -146.93 -137.43 -53.46 158.81 131.32 -147.57 -111.14 -101.32 -178.88 -164.48 -133.66



74 -83.43 -109.85 119.45 166.94 -124.50 -93.14 170.90 -161.60 -130.58 -65.14 -131.32 146.03 -179.48 -109.88 -101.30 169.19 -172.38 -139.04 -74.61 -142.00 116.89 166.03 -107.19 -110.55 -179.82 -149.40 -153.23 -66.24 138.83 116.42 167.09 -119.29 -102.92 172.46 -170.67 -144.50



76 -93.51 -136.71 103.91 153.70 -134.62 -98.89 165.45 -173.03 -145.33 -74.95 -156.89 127.16 164.74 -109.58 -104.15 172.31 178.55 -149.49 -90.34 -163.70 104.34 142.09 -121.16 -111.96 167.70 -149.52 -167.71 -76.82 121.40 101.14 127.36 -126.79 -99.26 165.25 -175.39 -156.20



78 -102.66 -177.63 87.60 138.70 -140.78 -105.53 161.15 176.31 -158.80 -82.61 175.77 105.78 144.31 -110.30 -100.28 -174.44 172.77 -161.12 -103.08 175.68 87.63 117.14 -135.47 -105.09 152.20 -149.39 178.15 -85.99 103.35 85.53 93.67 -132.46 -86.96 162.90 -177.68 -170.22



80 -110.91 131.92 70.20 119.00 -138.28 -113.48 160.62 167.17 -172.45 -89.90 144.70 82.69 117.19 -112.47 -89.48 -150.94 171.69 -175.94 -113.31 156.50 65.74 90.02 -149.36 -96.94 129.67 -151.44 162.64 -95.25 85.82 70.25 63.68 -133.32 -74.62 -179.88 -176.14 170.70



82 -117.67 95.28 49.94 91.46 -124.87 -124.14 170.27 161.39 173.59 -98.86 106.62 55.55 82.08 -115.42 -82.43 -137.62 176.14 164.94 -119.31 137.49 37.95 60.88 -162.19 -99.87 12.86 -156.67 145.48 -105.21 70.41 57.10 37.00 -122.66 -73.90 -145.88 -169.09 145.11



84 -122.21 70.17 12.97 53.12 -113.52 -137.54 -164.21 162.01 160.71 -109.87 59.07 13.15 41.52 -118.63 -85.58 -137.73 -177.07 139.86 -111.02 112.65 3.89 31.10 -174.54 -114.81 -51.70 -164.70 127.38 -116.12 57.43 53.39 12.91 -99.72 -81.73 -137.67 -155.66 114.09



86 -122.34 48.46 -103.85 7.57 -112.84 -150.80 -141.69 166.97 146.85 -122.17 12.23 -69.34 1.65 -121.32 -94.95 -140.96 -174.22 105.33 -49.16 73.62 -32.11 1.54 172.59 -138.03 -69.89 -174.15 108.37 -131.10 44.97 -167.54 -9.85 -85.97 -93.37 -140.70 -142.11 80.37



88 -100.24 26.95 -145.86 -30.40 -117.72 -159.81 -138.20 167.56 123.14 -120.61 -21.85 -127.00 -32.71 -120.29 -105.67 -142.69 -176.40 61.98 -19.66 23.89 -65.99 -27.04 165.95 -164.95 -89.32 177.47 86.70 -168.59 30.14 -173.74 -32.16 -85.47 -106.58 -146.74 -135.76 47.92



90 -51.96 5.36 -169.94 -60.50 -126.06 -159.85 -148.51 161.27 73.69 20.05 -47.08 -160.89 -62.17 -114.19 -115.93 -148.65 178.29 21.64 -21.33 -16.68 -96.35 -55.01 -111.36 167.37 -112.72 173.03 61.13 48.01 13.18 169.45 -55.33 -93.50 -122.31 -156.64 -136.42 16.57
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Phase RHCP (deg)



Phi (deg)



Theta (deg) 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350



-90 150.13 35.65 -35.15 65.76 173.33 -45.37 13.67 -134.94 156.87 155.05 70.86 -95.83 41.65 36.49 -42.23 33.66 -101.94 155.97 -15.24 66.67 -69.77 36.45 33.52 -70.36 16.38 160.58 133.97 100.74 54.62 4.00 35.74 3.96 -42.88 23.78 -163.62 160.06



-88 -156.73 73.99 -11.96 85.85 -160.04 -19.05 48.42 -132.37 177.15 -160.70 83.00 -59.65 61.71 121.71 -21.79 66.00 -128.87 175.28 -85.68 96.12 -31.63 69.40 75.94 -64.00 62.32 161.48 162.57 141.40 79.69 54.36 63.34 -60.01 -34.75 74.59 -178.95 -179.33



-86 -126.00 125.11 10.19 103.57 -135.79 8.32 84.84 -128.82 -165.41 -120.76 97.40 -8.84 79.69 -169.59 -2.45 90.30 178.92 -166.90 -86.88 125.80 30.34 99.70 124.67 -57.53 110.09 166.86 -173.13 -149.10 106.37 82.31 89.94 -87.17 -29.65 98.29 172.52 -161.96



-84 -104.07 163.33 33.54 120.16 -114.87 40.07 119.75 -126.30 -149.75 -88.78 113.59 40.52 96.27 -136.63 13.72 105.36 177.77 -149.88 -80.11 159.40 84.33 124.72 165.75 -51.20 145.57 175.72 -151.14 -97.57 135.79 102.15 114.94 -83.50 -33.69 113.10 175.64 -146.84



-82 -85.99 -172.59 60.44 136.48 -96.40 95.75 151.45 -125.85 -134.99 -64.91 130.34 75.22 112.38 -113.48 23.34 118.20 -173.25 -133.43 -71.46 -160.51 115.84 145.07 -162.24 -47.19 169.57 -172.57 -130.51 -72.02 170.79 119.14 137.33 -78.19 -49.19 127.08 -176.16 -133.50



-80 -69.77 -154.53 89.64 152.24 -79.92 -177.91 -179.73 -127.08 -120.79 -46.61 146.04 101.03 127.92 -94.77 10.47 132.56 -162.58 -118.24 -61.41 -115.32 139.23 161.12 -135.79 -50.64 -175.36 -158.92 -111.16 -55.25 -148.90 134.02 156.28 -76.87 -60.33 143.90 -165.85 -122.02



-78 -54.40 -139.40 116.83 166.88 -65.45 -144.76 -153.87 -126.90 -106.42 -30.45 158.62 121.13 142.38 -79.15 -59.93 148.16 -151.24 -104.94 -49.79 -76.56 158.81 173.35 -110.87 -68.24 -165.97 -143.91 -92.22 -40.01 -101.22 145.02 170.71 -78.84 -60.88 163.21 -154.03 -112.16



-76 -38.41 -124.70 141.58 -179.62 -52.46 -126.88 -129.95 -122.95 -91.27 -14.54 164.79 135.75 155.27 -66.99 -74.04 163.77 -138.52 -93.02 -36.28 -44.79 175.65 -176.72 -85.97 -84.86 -159.22 -128.92 -72.37 -23.75 -51.31 148.64 179.83 -79.89 -55.52 -176.33 -140.60 -102.82



-74 -19.79 -102.59 168.90 -167.07 -40.48 -113.19 -107.53 -115.89 -75.03 2.11 153.13 142.48 165.52 -58.71 -70.73 179.32 -124.71 -81.65 -20.23 -16.50 -169.42 -167.86 -61.74 -86.55 -152.22 -116.05 -51.04 -5.91 -11.50 140.42 -174.89 -77.78 -47.38 -155.96 -125.44 -92.33



-72 3.22 8.74 -56.76 -155.02 -30.66 -102.13 -85.86 -106.93 -56.88 19.77 118.94 68.50 171.05 -55.92 -65.98 -161.73 -110.91 -70.38 -0.17 7.60 -144.56 -159.82 -37.64 -79.99 -142.19 -107.52 -28.48 14.33 20.04 123.47 -170.00 -73.12 -38.84 -135.87 -107.73 -78.81



-70 33.43 53.47 -6.12 -142.47 -27.40 -94.30 -63.72 -96.60 -35.02 38.28 104.35 18.45 167.39 -63.98 -63.32 -131.19 -96.51 -58.36 28.07 29.51 21.25 -153.82 -13.22 -70.96 -127.90 -106.83 -5.47 37.74 46.80 108.31 -163.64 -68.02 -34.67 -114.99 -84.49 -59.20



-68 74.52 65.51 16.15 -124.65 -54.52 -90.66 -39.40 -83.65 -7.06 58.65 106.59 25.97 146.28 -87.51 -63.56 -31.89 -77.69 -43.60 68.70 50.04 34.18 -154.65 16.76 -63.38 -108.39 -118.22 17.34 65.58 70.76 92.93 -157.82 -67.45 -82.83 -89.24 -51.51 -30.47



-66 121.28 74.09 34.35 42.56 -116.46 -92.87 -9.76 -45.59 29.42 84.55 115.26 36.80 119.12 -108.01 -66.76 36.57 -45.68 -13.46 108.54 69.53 42.93 179.99 -155.63 -62.66 -63.83 137.38 41.02 101.92 92.74 72.35 -170.75 -83.99 -154.97 -35.26 -8.83 0.47



-64 164.36 82.30 48.85 59.39 -121.32 -104.39 26.83 81.10 76.05 125.66 127.04 47.34 110.73 -112.69 -72.57 65.39 10.79 115.80 135.17 88.83 49.04 136.98 -134.65 -79.13 62.80 91.09 74.63 149.39 113.00 56.41 95.10 -113.28 -154.64 52.90 36.71 24.69



-62 -158.02 92.02 60.32 68.24 -112.86 -124.20 63.92 100.40 126.06 -172.62 140.89 56.52 115.98 -108.68 -81.46 88.20 58.60 143.84 153.63 108.19 53.21 130.45 -117.08 -106.00 91.76 96.66 148.16 -165.57 131.99 53.10 94.76 -118.95 -150.85 85.25 77.36 53.19



-60 -127.74 108.90 69.47 74.30 -101.29 -139.40 92.90 112.02 171.20 -128.17 156.37 63.82 128.50 -100.57 -95.26 107.67 85.80 159.68 171.57 130.01 56.43 140.79 -102.48 -115.99 108.45 109.43 -169.85 -134.77 152.19 57.61 106.78 -108.88 -151.00 102.15 109.78 -167.23



-58 -104.79 160.52 75.53 76.14 -88.29 -148.86 113.80 122.42 -152.65 -102.83 173.76 68.81 146.23 -89.84 -113.03 124.65 106.33 178.48 -155.91 162.49 58.98 163.44 -89.94 -116.67 120.83 125.47 -155.63 -114.28 -172.89 63.74 117.41 -92.58 -159.23 114.33 131.38 -144.40



-56 -86.86 -124.86 75.86 65.62 -73.65 -163.72 130.03 133.20 -126.81 -85.10 -163.52 69.39 171.03 -77.06 -134.20 139.55 126.26 -151.84 -89.66 -134.32 59.35 -137.49 -77.43 -119.88 130.46 144.45 -145.49 -98.55 -107.57 65.77 112.70 -73.85 -171.43 124.45 145.52 -136.80



-54 -70.79 -97.01 66.36 31.00 -55.67 169.91 144.20 146.33 -109.29 -70.66 -117.30 55.72 -153.20 -60.20 -162.70 153.34 150.54 -114.29 -56.89 -72.77 51.16 -59.68 -61.63 -132.10 138.74 168.70 -136.16 -83.45 -62.37 55.15 53.62 -53.22 -173.29 134.33 158.22 -133.19



-52 -50.51 -69.20 44.39 11.28 -27.37 146.61 158.74 165.86 -98.55 -57.34 -41.44 14.63 -110.23 -23.05 172.56 167.89 -174.74 -92.96 -47.21 -40.00 18.98 -23.09 -33.28 -147.39 148.04 -156.79 -129.39 -65.30 -33.41 29.69 38.59 -25.40 -165.77 147.86 175.38 -132.63



-50 -10.23 -19.75 22.51 18.40 29.70 137.82 176.90 -161.96 -94.61 -42.28 -7.16 -7.51 -57.20 67.43 162.54 -174.58 -139.12 -90.05 -43.91 -14.26 -8.41 9.95 32.16 -156.81 163.25 -121.16 -129.92 -39.62 -9.06 15.32 49.05 38.52 -161.04 175.07 -154.90 -136.69



-48 50.32 18.97 13.26 40.66 84.98 140.21 -159.45 -125.88 -99.66 -14.38 10.66 -7.32 40.46 103.52 162.69 -153.28 -118.64 -102.98 -40.39 10.09 -6.79 47.20 86.68 -163.39 -168.42 -104.50 -143.47 4.58 12.95 15.24 65.96 104.13 -167.75 -146.62 -116.92 -152.86



-46 88.70 38.05 14.12 68.68 113.18 149.08 -136.64 -104.11 -115.70 89.85 24.27 2.07 84.11 119.44 166.73 -133.51 -110.69 -130.76 130.54 32.88 8.43 78.47 112.87 -172.44 -133.95 -100.04 -158.07 70.41 32.24 19.96 86.17 126.49 -177.78 -129.29 -93.95 178.21



-44 118.37 53.21 23.67 91.45 131.36 160.59 -123.16 -94.74 -136.62 129.57 37.56 17.61 102.55 130.70 170.92 -122.95 -111.15 -159.14 131.96 54.55 29.83 97.64 130.44 179.09 -114.17 -97.56 -159.91 111.75 48.07 26.39 105.56 137.50 178.99 -126.97 -85.58 175.44



-42 144.94 72.77 44.78 108.23 145.28 171.43 -119.79 -95.07 -151.24 142.96 52.63 38.78 114.48 140.77 174.36 -126.05 -119.73 -175.60 133.06 76.79 53.35 108.98 144.11 177.39 -114.76 -96.48 -154.38 133.14 61.78 38.92 117.16 145.13 -178.93 -130.54 -88.61 -175.25



-40 161.93 98.20 77.68 122.36 156.11 179.35 -124.50 -106.00 -157.51 151.53 70.98 64.54 123.98 150.98 177.57 -148.82 -137.58 -179.33 138.02 100.25 77.53 117.36 155.24 -178.88 -136.83 -103.23 -149.30 144.77 77.59 61.58 124.72 152.25 -174.65 -138.04 -111.87 -169.37



-38 170.63 121.64 108.52 135.71 164.42 -176.16 -135.05 -124.13 -157.73 158.55 93.07 92.26 133.25 161.94 -178.18 -178.36 -155.42 -173.44 147.89 120.98 100.81 125.92 164.26 -172.78 -156.74 -127.28 -150.03 151.41 99.02 90.23 133.80 160.45 -169.95 -150.57 -153.14 -165.17



-36 176.94 138.85 130.33 149.61 171.78 -173.61 -145.70 -134.93 -152.10 166.73 117.23 119.92 144.45 173.87 -171.32 171.04 -160.69 -162.63 159.88 135.84 121.38 136.89 171.90 -165.29 -159.75 -149.55 -152.97 159.48 123.70 118.78 145.52 171.09 -165.27 -166.14 -167.89 -158.82



-34 -174.06 152.65 147.90 165.58 -179.28 -169.68 -148.44 -132.06 -139.17 -179.40 141.53 146.87 159.95 -172.78 -161.17 177.05 -153.99 -150.62 170.85 146.82 140.17 152.35 -179.66 -154.76 -151.33 -150.86 -148.02 174.21 147.75 145.23 161.38 -173.17 -158.24 -172.73 -162.23 -147.67



-32 -158.11 167.47 166.86 -172.77 -164.17 -158.72 -138.27 -119.77 -120.45 -154.09 167.84 174.28 -176.71 -155.75 -146.76 -162.94 -136.70 -135.68 -176.95 158.51 161.22 174.85 -165.18 -135.41 -132.13 -137.95 -133.55 -161.39 172.55 171.90 -174.04 -146.42 -140.21 -157.86 -144.44 -131.15



-30 -132.16 -168.80 -163.76 -138.68 -134.90 -131.82 -115.56 -104.09 -101.97 -120.74 -157.58 -154.49 -142.85 -131.39 -125.23 -128.32 -110.18 -112.96 -153.02 179.68 -168.32 -153.14 -136.69 -103.79 -104.12 -115.64 -113.37 -127.17 -155.25 -156.15 -135.79 -110.55 -107.89 -120.19 -118.80 -111.57



-28 -101.28 -123.98 -116.09 -99.47 -97.10 -95.11 -91.48 -89.25 -87.36 -94.82 -116.57 -119.84 -108.42 -102.16 -98.42 -93.96 -86.17 -88.41 -110.05 -134.32 -127.22 -117.61 -101.75 -79.18 -80.97 -91.47 -92.67 -94.65 -111.93 -116.85 -98.10 -84.82 -84.09 -89.39 -93.99 -92.24



-26 -77.71 -82.98 -80.26 -74.76 -72.76 -71.88 -74.39 -76.69 -76.15 -78.78 -86.82 -90.76 -84.51 -79.16 -76.41 -73.76 -72.03 -73.09 -80.50 -91.09 -93.97 -90.36 -79.15 -67.52 -67.81 -73.23 -75.63 -73.34 -77.89 -83.49 -75.49 -70.73 -71.54 -73.46 -76.12 -75.99



-24 -64.26 -64.88 -64.08 -62.01 -60.40 -60.14 -63.39 -66.72 -67.37 -68.41 -70.27 -72.08 -69.64 -65.44 -63.10 -63.02 -64.16 -65.01 -67.50 -71.52 -74.12 -72.57 -66.52 -61.35 -60.44 -61.92 -63.65 -61.06 -60.86 -64.62 -63.24 -62.39 -63.71 -64.29 -64.79 -64.52



-22 -57.31 -57.16 -56.47 -55.15 -53.85 -53.73 -56.17 -59.14 -60.53 -61.28 -61.03 -61.27 -60.45 -57.73 -55.80 -56.72 -58.90 -59.85 -60.39 -61.26 -62.00 -61.24 -58.89 -57.09 -55.68 -55.17 -56.03 -54.22 -53.01 -55.27 -56.35 -56.98 -58.09 -58.18 -57.82 -57.50



-20 -53.83 -53.58 -52.70 -51.51 -50.40 -50.12 -51.45 -53.68 -55.47 -56.40 -55.79 -55.37 -55.05 -53.44 -51.92 -52.70 -54.78 -55.77 -55.49 -54.87 -54.55 -54.39 -54.20 -53.84 -52.29 -51.12 -51.54 -50.59 -49.53 -50.88 -52.50 -53.46 -54.08 -53.99 -53.65 -53.64



-18 -52.40 -52.17 -51.30 -50.21 -49.19 -48.59 -49.00 -50.51 -52.37 -53.52 -53.22 -52.75 -52.54 -51.58 -50.37 -50.59 -51.98 -52.78 -52.32 -51.36 -50.80 -51.09 -51.80 -51.79 -50.32 -49.14 -49.40 -49.10 -48.46 -49.30 -50.76 -51.60 -51.80 -51.66 -51.65 -52.01



-16 -52.79 -52.67 -52.02 -51.10 -50.10 -49.26 -49.09 -50.03 -51.66 -52.87 -53.02 -52.80 -52.65 -52.02 -51.07 -50.83 -51.42 -51.84 -51.49 -50.82 -50.49 -50.95 -51.72 -51.63 -50.36 -49.38 -49.53 -49.60 -49.34 -49.86 -50.94 -51.60 -51.67 -51.61 -51.82 -52.35



-14 -55.49 -55.50 -55.07 -54.32 -53.40 -52.53 -52.18 -52.74 -53.96 -55.03 -55.47 -55.53 -55.46 -55.03 -54.30 -53.83 -53.82 -53.86 -53.66 -53.43 -53.49 -53.99 -54.49 -54.22 -53.17 -52.37 -52.39 -52.56 -52.50 -52.75 -53.39 -53.92 -54.12 -54.25 -54.56 -55.07



-12 -61.16 -61.16 -60.84 -60.28 -59.61 -59.02 -58.81 -59.20 -60.02 -60.82 -61.28 -61.45 -61.38 -61.02 -60.41 -59.86 -59.54 -59.38 -59.33 -59.48 -59.89 -60.46 -60.79 -60.46 -59.62 -58.94 -58.79 -58.83 -58.75 -58.72 -58.97 -59.35 -59.71 -60.05 -60.43 -60.85



-10 -70.03 -69.91 -69.65 -69.37 -69.14 -69.06 -69.23 -69.66 -70.24 -70.74 -71.03 -71.09 -70.91 -70.49 -69.90 -69.33 -68.94 -68.78 -68.88 -69.27 -69.89 -70.55 -70.91 -70.73 -70.17 -69.61 -69.30 -69.10 -68.85 -68.61 -68.55 -68.72 -69.03 -69.38 -69.72 -69.96



-8 -81.53 -81.34 -81.21 -81.23 -81.44 -81.84 -82.36 -82.92 -83.40 -83.72 -83.82 -83.72 -83.42 -82.97 -82.43 -81.95 -81.64 -81.56 -81.73 -82.15 -82.74 -83.35 -83.74 -83.78 -83.53 -83.15 -82.79 -82.46 -82.11 -81.79 -81.56 -81.49 -81.54 -81.64 -81.71 -81.68



-6 -93.89 -93.78 -93.79 -93.99 -94.36 -94.86 -95.41 -95.92 -96.30 -96.52 -96.55 -96.42 -96.17 -95.83 -95.49 -95.19 -95.01 -94.98 -95.11 -95.39 -95.76 -96.12 -96.39 -96.48 -96.40 -96.20 -95.95 -95.68 -95.41 -95.15 -94.91 -94.71 -94.55 -94.41 -94.25 -94.07



-4 -104.49 -104.47 -104.55 -104.71 -104.96 -105.27 -105.58 -105.87 -106.08 -106.21 -106.24 -106.19 -106.08 -105.93 -105.79 -105.67 -105.60 -105.59 -105.65 -105.75 -105.89 -106.02 -106.11 -106.14 -106.11 -106.03 -105.91 -105.77 -105.62 -105.47 -105.31 -105.15 -104.99 -104.84 -104.69 -104.57



-2 -111.34 -111.36 -111.40 -111.46 -111.54 -111.63 -111.73 -111.82 -111.89 -111.94 -111.97 -111.98 -111.97 -111.95 -111.93 -111.90 -111.89 -111.89 -111.89 -111.91 -111.92 -111.93 -111.94 -111.93 -111.92 -111.89 -111.84 -111.79 -111.73 -111.67 -111.61 -111.54 -111.48 -111.42 -111.38 -111.35



0 -113.80 -113.80 -113.80 -113.80 -113.80 -113.80 -113.80 -113.80 -113.80 -113.80 -113.80 -113.80 -113.80 -113.80 -113.80 -113.80 -113.80 -113.80 -113.80 -113.80 -113.80 -113.80 -113.80 -113.80 -113.80 -113.80 -113.80 -113.80 -113.80 -113.80 -113.80 -113.80 -113.80 -113.80 -113.80 -113.80



2 -111.89 -111.91 -111.92 -111.93 -111.94 -111.93 -111.92 -111.89 -111.84 -111.79 -111.73 -111.67 -111.61 -111.54 -111.48 -111.42 -111.38 -111.35 -111.34 -111.36 -111.40 -111.46 -111.54 -111.63 -111.73 -111.82 -111.89 -111.94 -111.97 -111.98 -111.97 -111.95 -111.93 -111.90 -111.89 -111.89



4 -105.65 -105.75 -105.89 -106.02 -106.11 -106.14 -106.11 -106.03 -105.91 -105.77 -105.62 -105.47 -105.31 -105.15 -104.99 -104.84 -104.69 -104.57 -104.49 -104.47 -104.55 -104.71 -104.96 -105.27 -105.58 -105.87 -106.08 -106.21 -106.24 -106.19 -106.08 -105.93 -105.79 -105.67 -105.60 -105.59



6 -95.11 -95.39 -95.76 -96.12 -96.39 -96.48 -96.40 -96.20 -95.95 -95.68 -95.41 -95.15 -94.91 -94.71 -94.55 -94.41 -94.25 -94.07 -93.89 -93.78 -93.79 -93.99 -94.36 -94.86 -95.41 -95.92 -96.30 -96.52 -96.55 -96.42 -96.17 -95.83 -95.49 -95.19 -95.01 -94.98



8 -81.73 -82.15 -82.74 -83.35 -83.74 -83.78 -83.53 -83.15 -82.79 -82.46 -82.11 -81.79 -81.56 -81.49 -81.54 -81.64 -81.71 -81.68 -81.53 -81.34 -81.21 -81.23 -81.44 -81.84 -82.36 -82.92 -83.40 -83.72 -83.82 -83.72 -83.42 -82.97 -82.43 -81.95 -81.64 -81.56



10 -68.88 -69.27 -69.89 -70.55 -70.91 -70.73 -70.17 -69.61 -69.30 -69.10 -68.85 -68.61 -68.55 -68.72 -69.03 -69.38 -69.72 -69.96 -70.03 -69.91 -69.65 -69.37 -69.14 -69.06 -69.23 -69.66 -70.24 -70.74 -71.03 -71.09 -70.91 -70.49 -69.90 -69.33 -68.94 -68.78



12 -59.33 -59.48 -59.89 -60.46 -60.79 -60.46 -59.62 -58.94 -58.79 -58.83 -58.75 -58.72 -58.97 -59.35 -59.71 -60.05 -60.43 -60.85 -61.16 -61.16 -60.84 -60.28 -59.61 -59.02 -58.81 -59.20 -60.02 -60.82 -61.28 -61.45 -61.38 -61.02 -60.41 -59.86 -59.54 -59.38



14 -53.66 -53.43 -53.49 -53.99 -54.49 -54.22 -53.17 -52.37 -52.39 -52.56 -52.50 -52.75 -53.39 -53.92 -54.12 -54.25 -54.56 -55.07 -55.49 -55.50 -55.07 -54.32 -53.40 -52.53 -52.18 -52.74 -53.96 -55.03 -55.47 -55.53 -55.46 -55.03 -54.30 -53.83 -53.82 -53.86



16 -51.49 -50.82 -50.49 -50.95 -51.72 -51.63 -50.36 -49.38 -49.53 -49.60 -49.34 -49.86 -50.94 -51.60 -51.67 -51.61 -51.82 -52.35 -52.79 -52.67 -52.02 -51.10 -50.10 -49.26 -49.09 -50.03 -51.66 -52.87 -53.02 -52.80 -52.65 -52.02 -51.07 -50.83 -51.42 -51.84



18 -52.32 -51.36 -50.80 -51.09 -51.80 -51.79 -50.32 -49.14 -49.40 -49.10 -48.46 -49.30 -50.76 -51.60 -51.80 -51.66 -51.65 -52.01 -52.40 -52.17 -51.30 -50.21 -49.19 -48.59 -49.00 -50.51 -52.37 -53.52 -53.22 -52.75 -52.54 -51.58 -50.37 -50.59 -51.98 -52.78



20 -55.49 -54.87 -54.55 -54.39 -54.20 -53.84 -52.29 -51.12 -51.54 -50.59 -49.53 -50.88 -52.50 -53.46 -54.08 -53.99 -53.65 -53.64 -53.83 -53.58 -52.70 -51.51 -50.40 -50.12 -51.45 -53.68 -55.47 -56.40 -55.79 -55.37 -55.05 -53.44 -51.92 -52.70 -54.78 -55.77



22 -60.39 -61.26 -62.00 -61.24 -58.89 -57.09 -55.68 -55.17 -56.03 -54.22 -53.01 -55.27 -56.35 -56.98 -58.09 -58.18 -57.82 -57.50 -57.31 -57.16 -56.47 -55.15 -53.85 -53.73 -56.17 -59.14 -60.53 -61.28 -61.03 -61.27 -60.45 -57.73 -55.80 -56.72 -58.90 -59.85



24 -67.50 -71.52 -74.12 -72.57 -66.52 -61.35 -60.44 -61.92 -63.65 -61.06 -60.86 -64.62 -63.24 -62.39 -63.71 -64.29 -64.79 -64.52 -64.26 -64.88 -64.08 -62.01 -60.40 -60.14 -63.39 -66.72 -67.37 -68.41 -70.27 -72.08 -69.64 -65.44 -63.10 -63.02 -64.16 -65.01



26 -80.50 -91.09 -93.97 -90.36 -79.15 -67.52 -67.81 -73.23 -75.63 -73.34 -77.89 -83.49 -75.49 -70.73 -71.54 -73.46 -76.12 -75.99 -77.71 -82.98 -80.26 -74.76 -72.76 -71.88 -74.39 -76.69 -76.15 -78.78 -86.82 -90.76 -84.51 -79.16 -76.41 -73.76 -72.03 -73.09



28 -110.05 -134.32 -127.22 -117.61 -101.75 -79.18 -80.97 -91.47 -92.67 -94.65 -111.93 -116.85 -98.10 -84.82 -84.09 -89.39 -93.99 -92.24 -101.28 -123.98 -116.09 -99.47 -97.10 -95.11 -91.48 -89.25 -87.36 -94.82 -116.57 -119.84 -108.42 -102.16 -98.42 -93.96 -86.17 -88.41



30 -153.02 179.68 -168.32 -153.14 -136.69 -103.79 -104.12 -115.64 -113.37 -127.17 -155.25 -156.15 -135.79 -110.55 -107.89 -120.19 -118.80 -111.57 -132.16 -168.80 -163.76 -138.68 -134.90 -131.82 -115.56 -104.09 -101.97 -120.74 -157.58 -154.49 -142.85 -131.39 -125.23 -128.32 -110.18 -112.96



32 -176.95 158.51 161.22 174.85 -165.18 -135.41 -132.13 -137.95 -133.55 -161.39 172.55 171.90 -174.04 -146.42 -140.21 -157.86 -144.44 -131.15 -158.11 167.47 166.86 -172.77 -164.17 -158.72 -138.27 -119.77 -120.45 -154.09 167.84 174.28 -176.71 -155.75 -146.76 -162.94 -136.70 -135.68



34 170.85 146.82 140.17 152.35 -179.66 -154.76 -151.33 -150.86 -148.02 174.21 147.75 145.23 161.38 -173.17 -158.24 -172.73 -162.23 -147.67 -174.06 152.65 147.90 165.58 -179.28 -169.68 -148.44 -132.06 -139.17 -179.40 141.53 146.87 159.95 -172.78 -161.17 177.05 -153.99 -150.62



36 159.88 135.84 121.38 136.89 171.90 -165.29 -159.75 -149.55 -152.97 159.48 123.70 118.78 145.52 171.09 -165.27 -166.14 -167.89 -158.82 176.94 138.85 130.33 149.61 171.78 -173.61 -145.70 -134.93 -152.10 166.73 117.23 119.92 144.45 173.87 -171.32 171.04 -160.69 -162.63



38 147.89 120.98 100.81 125.92 164.26 -172.78 -156.74 -127.28 -150.03 151.41 99.02 90.23 133.80 160.45 -169.95 -150.57 -153.14 -165.17 170.63 121.64 108.52 135.71 164.42 -176.16 -135.05 -124.13 -157.73 158.55 93.07 92.26 133.25 161.94 -178.18 -178.36 -155.42 -173.44



40 138.02 100.25 77.53 117.36 155.24 -178.88 -136.83 -103.23 -149.30 144.77 77.59 61.58 124.72 152.25 -174.65 -138.04 -111.87 -169.37 161.93 98.20 77.68 122.36 156.11 179.35 -124.50 -106.00 -157.51 151.53 70.98 64.54 123.98 150.98 177.57 -148.82 -137.58 -179.33



42 133.06 76.79 53.35 108.98 144.11 177.39 -114.76 -96.48 -154.38 133.14 61.78 38.92 117.16 145.13 -178.93 -130.54 -88.61 -175.25 144.94 72.77 44.78 108.23 145.28 171.43 -119.79 -95.07 -151.24 142.96 52.63 38.78 114.48 140.77 174.36 -126.05 -119.73 -175.60



44 131.96 54.55 29.83 97.64 130.44 179.09 -114.17 -97.56 -159.91 111.75 48.07 26.39 105.56 137.50 178.99 -126.97 -85.58 175.44 118.37 53.21 23.67 91.45 131.36 160.59 -123.16 -94.74 -136.62 129.57 37.56 17.61 102.55 130.70 170.92 -122.95 -111.15 -159.14



46 130.54 32.88 8.43 78.47 112.87 -172.44 -133.95 -100.04 -158.07 70.41 32.24 19.96 86.17 126.49 -177.78 -129.29 -93.95 178.21 88.70 38.05 14.12 68.68 113.18 149.08 -136.64 -104.11 -115.70 89.85 24.27 2.07 84.11 119.44 166.73 -133.51 -110.69 -130.76



48 -40.39 10.09 -6.79 47.20 86.68 -163.39 -168.42 -104.50 -143.47 4.58 12.95 15.24 65.96 104.13 -167.75 -146.62 -116.92 -152.86 50.32 18.97 13.26 40.66 84.98 140.21 -159.45 -125.88 -99.66 -14.38 10.66 -7.32 40.46 103.52 162.69 -153.28 -118.64 -102.98



50 -43.91 -14.26 -8.41 9.95 32.16 -156.81 163.25 -121.16 -129.92 -39.62 -9.06 15.32 49.05 38.52 -161.04 175.07 -154.90 -136.69 -10.23 -19.75 22.51 18.40 29.70 137.82 176.90 -161.96 -94.61 -42.28 -7.16 -7.51 -57.20 67.43 162.54 -174.58 -139.12 -90.05



52 -47.21 -40.00 18.98 -23.09 -33.28 -147.39 148.04 -156.79 -129.39 -65.30 -33.41 29.69 38.59 -25.40 -165.77 147.86 175.38 -132.63 -50.51 -69.20 44.39 11.28 -27.37 146.61 158.74 165.86 -98.55 -57.34 -41.44 14.63 -110.23 -23.05 172.56 167.89 -174.74 -92.96



54 -56.89 -72.77 51.16 -59.68 -61.63 -132.10 138.74 168.70 -136.16 -83.45 -62.37 55.15 53.62 -53.22 -173.29 134.33 158.22 -133.19 -70.79 -97.01 66.36 31.00 -55.67 169.91 144.20 146.33 -109.29 -70.66 -117.30 55.72 -153.20 -60.20 -162.70 153.34 150.54 -114.29



56 -89.66 -134.32 59.35 -137.49 -77.43 -119.88 130.46 144.45 -145.49 -98.55 -107.57 65.77 112.70 -73.85 -171.43 124.45 145.52 -136.80 -86.86 -124.86 75.86 65.62 -73.65 -163.72 130.03 133.20 -126.81 -85.10 -163.52 69.39 171.03 -77.06 -134.20 139.55 126.26 -151.84



58 -155.91 162.49 58.98 163.44 -89.94 -116.67 120.83 125.47 -155.63 -114.28 -172.89 63.74 117.41 -92.58 -159.23 114.33 131.38 -144.40 -104.79 160.52 75.53 76.14 -88.29 -148.86 113.80 122.42 -152.65 -102.83 173.76 68.81 146.23 -89.84 -113.03 124.65 106.33 178.48



60 171.57 130.01 56.43 140.79 -102.48 -115.99 108.45 109.43 -169.85 -134.77 152.19 57.61 106.78 -108.88 -151.00 102.15 109.78 -167.23 -127.74 108.90 69.47 74.30 -101.29 -139.40 92.90 112.02 171.20 -128.17 156.37 63.82 128.50 -100.57 -95.26 107.67 85.80 159.68



62 153.63 108.19 53.21 130.45 -117.08 -106.00 91.76 96.66 148.16 -165.57 131.99 53.10 94.76 -118.95 -150.85 85.25 77.36 53.19 -158.02 92.02 60.32 68.24 -112.86 -124.20 63.92 100.40 126.06 -172.62 140.89 56.52 115.98 -108.68 -81.46 88.20 58.60 143.84



64 135.17 88.83 49.04 136.98 -134.65 -79.13 62.80 91.09 74.63 149.39 113.00 56.41 95.10 -113.28 -154.64 52.90 36.71 24.69 164.36 82.30 48.85 59.39 -121.32 -104.39 26.83 81.10 76.05 125.66 127.04 47.34 110.73 -112.69 -72.57 65.39 10.79 115.80



66 108.54 69.53 42.93 179.99 -155.63 -62.66 -63.83 137.38 41.02 101.92 92.74 72.35 -170.75 -83.99 -154.97 -35.26 -8.83 0.47 121.28 74.09 34.35 42.56 -116.46 -92.87 -9.76 -45.59 29.42 84.55 115.26 36.80 119.12 -108.01 -66.76 36.57 -45.68 -13.46



68 68.70 50.04 34.18 -154.65 16.76 -63.38 -108.39 -118.22 17.34 65.58 70.76 92.93 -157.82 -67.45 -82.83 -89.24 -51.51 -30.47 74.52 65.51 16.15 -124.65 -54.52 -90.66 -39.40 -83.65 -7.06 58.65 106.59 25.97 146.28 -87.51 -63.56 -31.89 -77.69 -43.60



70 28.07 29.51 21.25 -153.82 -13.22 -70.96 -127.90 -106.83 -5.47 37.74 46.80 108.31 -163.64 -68.02 -34.67 -114.99 -84.49 -59.20 33.43 53.47 -6.12 -142.47 -27.40 -94.30 -63.72 -96.60 -35.02 38.28 104.35 18.45 167.39 -63.98 -63.32 -131.19 -96.51 -58.36



72 -0.17 7.60 -144.56 -159.82 -37.64 -79.99 -142.19 -107.52 -28.48 14.33 20.04 123.47 -170.00 -73.12 -38.84 -135.87 -107.73 -78.81 3.22 8.74 -56.76 -155.02 -30.66 -102.13 -85.86 -106.93 -56.88 19.77 118.94 68.50 171.05 -55.92 -65.98 -161.73 -110.91 -70.38



74 -20.23 -16.50 -169.42 -167.86 -61.74 -86.55 -152.22 -116.05 -51.04 -5.91 -11.50 140.42 -174.89 -77.78 -47.38 -155.96 -125.44 -92.33 -19.79 -102.59 168.90 -167.07 -40.48 -113.19 -107.53 -115.89 -75.03 2.11 153.13 142.48 165.52 -58.71 -70.73 179.32 -124.71 -81.65



76 -36.28 -44.79 175.65 -176.72 -85.97 -84.86 -159.22 -128.92 -72.37 -23.75 -51.31 148.64 179.83 -79.89 -55.52 -176.33 -140.60 -102.82 -38.41 -124.70 141.58 -179.62 -52.46 -126.88 -129.95 -122.95 -91.27 -14.54 164.79 135.75 155.27 -66.99 -74.04 163.77 -138.52 -93.02



78 -49.79 -76.56 158.81 173.35 -110.87 -68.24 -165.97 -143.91 -92.22 -40.01 -101.22 145.02 170.71 -78.84 -60.88 163.21 -154.03 -112.16 -54.40 -139.40 116.83 166.88 -65.45 -144.76 -153.87 -126.90 -106.42 -30.45 158.62 121.13 142.38 -79.15 -59.93 148.16 -151.24 -104.94



80 -61.41 -115.32 139.23 161.12 -135.79 -50.64 -175.36 -158.92 -111.16 -55.25 -148.90 134.02 156.28 -76.87 -60.33 143.90 -165.85 -122.02 -69.77 -154.53 89.64 152.24 -79.92 -177.91 -179.73 -127.08 -120.79 -46.61 146.04 101.03 127.92 -94.77 10.47 132.56 -162.58 -118.24



82 -71.46 -160.51 115.84 145.07 -162.24 -47.19 169.57 -172.57 -130.51 -72.02 170.79 119.14 137.33 -78.19 -49.19 127.08 -176.16 -133.50 -85.99 -172.59 60.44 136.48 -96.40 95.75 151.45 -125.85 -134.99 -64.91 130.34 75.22 112.38 -113.48 23.34 118.20 -173.25 -133.43



84 -80.11 159.40 84.33 124.72 165.75 -51.20 145.57 175.72 -151.14 -97.57 135.79 102.15 114.94 -83.50 -33.69 113.10 175.64 -146.84 -104.07 163.33 33.54 120.16 -114.87 40.07 119.75 -126.30 -149.75 -88.78 113.59 40.52 96.27 -136.63 13.72 105.36 177.77 -149.88



86 -86.88 125.80 30.34 99.70 124.67 -57.53 110.09 166.86 -173.13 -149.10 106.37 82.31 89.94 -87.17 -29.65 98.29 172.52 -161.96 -126.00 125.11 10.19 103.57 -135.79 8.32 84.84 -128.82 -165.41 -120.76 97.40 -8.84 79.69 -169.59 -2.45 90.30 178.92 -166.90



88 -85.68 96.12 -31.63 69.40 75.94 -64.00 62.32 161.48 162.57 141.40 79.69 54.36 63.34 -60.01 -34.75 74.59 -178.95 -179.33 -156.73 73.99 -11.96 85.85 -160.04 -19.05 48.42 -132.37 177.15 -160.70 83.00 -59.65 61.71 121.71 -21.79 66.00 -128.87 175.28



90 -15.24 66.67 -69.77 36.45 33.52 -70.36 16.38 160.58 133.97 100.74 54.62 4.00 35.74 3.96 -42.88 23.78 -163.62 160.06 150.13 35.65 -35.15 65.76 173.33 -45.37 13.67 -134.94 156.87 155.05 70.86 -95.83 41.65 36.49 -42.23 33.66 -101.94 155.97
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