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1.0 Objective

To supplement the information provided in Form 312 Schedule S Umbra is providing our Space Station
antenna diagrams as required from question S8(e).

2.0 UPLINK — S-Band Command and Control Data

2.1.1 SPACE STATION RECEIVING ANTENNA RADIATION PATTERN (Phi =0)
ac7356 020 0204 g
30438350, g 124
332°00 Ly 2% 28
328 - 32
324 I 35
320 T 40
316 1l a4
312 Y a8
308 E? 1] 52
304 1] 56
300 -2.0m 50
- il 64
262 i 68
288 A 72
IR -8.0 7
28 i 76
280 -10.0 8O
276 -12.0 84
272 I 28
268 T i — -14.0 T — -
264 96
260 100
256 104
252 108
248 112
244 116
240 120
236 N 124
232 128
228 132
224 T 138
220 140
216 144
212 148
208 - 153
204 156
200, 5 4160
J'EEEJEE:LE; 1?&1?21'531E
180

FIGURE 1: S-BAND SPACE ANTENNA H-PLANE (2075 MHZ)
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2.1.2 SPACE STATION RECEIVING ANTENNA RADIATION PATTERN (Phi = 90)
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FIGURE 2: S-BAND SPACE ANTENNA V-PLANE (2075 MHZ)
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2.2 EARTH STATION TRANSMITTING ANTENNA RADIATION PATTERN - provided
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FIGURE 3: S-BAND GROUND ANTENNA (2081 MHZ)
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3.0 DOWNLINK — S-Band TT&C Data
3.1.1 SPACE STATION TRANSMITTING ANTENNA RADIATION PATTERN (Phi =0)
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FIGURE 4: S-BAND SPACE ANTENNA H-PLANE (2250 MHZ)
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3.1.2
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SPACE STATION RECEIVING ANTENNA RADIATION PATTERN (Phi = 90)
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FIGURE 5: S-BAND SPACE ANTENNA V-PLANE (2250 MHZ)
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3.2

EARTH STATION RECEIVING ANTENNA RADIATION PATTERN - provided for
reference.

324.12

333333

315.72

111111

303.12

298.92

29472

286.32

282.12

273.72

22222

10272

7N

N

/ | '.-\ 06.92
0 .

i

111111

7 I
256.92 il f'/é// “”l
o / / 5 /I| n

{1 123.72
22222
127.92
23172
111111
22752
33333
222222

140.52
222222

14472
4
21492 148.92
- [

11111
206.52

~ 157.32
222222222222
L2 e L | 165.72
7718972 4 7,12 16992

FIGURE 6: S-BAND GOUND ANTENNA (2250 MHZ)
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4.0 DOWNLINK — X-Band Mission Data

Transmissions of X-band mission data utilizes a different antenna for the first and
subsequent vehicles. A wider beam and lower gain antenna is used on our first vehicle
Umbra-2001 with a higher gain and more narrow beam for subsequent vehicles. The
antenna patterns for these are below with Umbra-2001 covered in 4.1.1 and 4.1.2 and all
subsequent vehicles using the antenna depicted in 4.1.3 and 4.1.4.

41.1 SPACE STATION TRANSMITTING ANTENNA RADIATION PATTERN (40°, Phi = 0)
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FIGURE 7: X-BAND SPACE ANTENNA 40° HPBW, Phi: 0 (8150 MHZ)
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4.1.2 SPACE STATION TRANSMITTING ANTENNA RADIATION PATTERN (40°, Phi = 90)
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FIGURE 8: X-BAND SPACE ANTENNA 40° HPBW, Phi: 90 (8150 MHZ)
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4.1.3 SPACE STATION TRANSMITTING ANTENNA RADIATION PATTERN (18°, Phi = 0)
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FIGURE 7: X-BAND SPACE ANTENNA 18° HPBW, Phi: 90 (8150 MHZ)
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414 SPACE STATION TRANSMITTING ANTENNA RADIATION PATTERN (18°, Phi = 90)
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FIGURE 8: X-BAND SPACE ANTENNA 18° HPBW, Phi: 90 (8150 MHZ)
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4.2 EARTH STATION RECEIVING ANTENNA RADIATION PATTERN - provided for
reference.
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FIGURE 9: X-BAND GROUND ANTENNA (8200 MHZ)
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5.0 SAR Payload Radiation Pattern

511 SPACE STATION TRANSMITTING ANTENNA — SAR summary

5.1.2 SPACE STATION TRANSMITTING ANTENNA RADIATION PATTERN IN POLAR
FORMAT (H-PLANE)
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FIGURE 10: UMBRA-2001 SAR SPACE ANTENNA H-PLANE
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5.1.3 SPACE STATION TRANSMITTING ANTENNA RADIATION PATTERN IN POLAR
FORMAT (V-PLANE)
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FIGURE 11: UMBRA-2001 SAR SPACE ANTENNA V-PLANE
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