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INTRODUCTION

The test data presented in this report represents an evaluation of a 3.9m shaped Gregorian, Ka band
reflector system. The tests were conducted at the SATCOM Technologies Kilgore, TX Test Range in
accordance with a custom test plan of mid-band checks only. This report shows the antenna’s performance for
co-polarization side lobe suppression. on & off axis cross polarization, and antenna gain using the pattern
integration method.

The receive co-polarization patterns were measured in both azimuth and elevation using a synthesized
CW signal source located approximately 2.3 miles away from the antenna under test. The receive cross-
polarization patterns were measured and placed under the corresponding co-polarization pattern for azimuth and
elevation at multiple frequencies. (Note: Transmit cross polarization patterns were not taken due to limitations
of the Long Range at the time of testing.) Antenna gain measurements were taken by the Gain by Patterns
Integration method using Simpson’s Rule calculated by SATCOM Technologies™ antenna testing software
package.

Gain by integration values were calculated from the antenna’s co-polarization radiation patterns at
20.700 & 30.500 GHz. The patterns represented in this report meet or exceed specifications in RF spec 975-
2191E in accordance with acceptable measurement errors set forth in EIA-411-A.
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VertexRSI Antenna Products Division Kilgore, Texas Facility

2600 N. Longview St., Kilgore, TX 75662-6842 Range Test Report
DATA REDUCTION FORMULAS
1. System Noise Temperature:

Ts=[Th+ (Tina+ T/ Y (°K)
where: Ts = system noise temperature in degrees K
Th = hot load temperature in degrees K
Tina = LNA noise temperature in degrees K
Ti = sum of noise temperature contributions of device(s) installed
between feed flange and LNA in degrees K

2. Y'=10exp (Yqs/10)
3. G/Ts:

Ts(dB) = 10 LOG(Ts)
Where: T, = System noise temp.(°K)

4. GIT¢(dB/°K) = G - T (dB)
5. Antenna Gain:
Ga =10 LOG[(G3+G10)/2]-Lims -L¢

Gs :31,000/(az 3dB)(eI 3dB)
G10=91,000/ (a7 10d8) (el 10dB)

where: 4, 348 = (cosine corrected) Azimuth Half Power Beamwidth, degrees
e 3a8 = Elevation Half Power Beamwidth, degrees
az 1048 = (cosine corrected) Azimuth Beamwidth @ -10dB, degrees
e 108 = Elevation Beamwidth @ -10dB, degrees
Lms = Reflector Surface Accuracy Loss, dB
Lims = 4.92E°F?
E = RMS Surface Accuracy of Reflector, inches
F = Frequency, GHz
L = Feed Insertion Loss, dB

6. Azimuth Angle Corrected for Elevation Angle:

Az' = 2 SIN [SIN(AZ/2)COS El]
Where: Az = Angle from 0° on axis



DATA REDUCTION FORMULAS CONTINUED

7. Sidelobe Envelope Specification: 1TU-RS-580

For Angle A from 1 degree to 20 degrees
For Angle A from 20 to 26.3 degrees

For Angle A from 26.3 to 48 degrees

For Angle A from 48 to 180 degrees

8. G/T : by Carrier to Noise Method

G/T dB/°K =

29-25 log(A)
-3.5 dBi
-32-25 log(A)
-10 dBi

C/No ds-+2 - 228.6 - Satellite EIRPasw + Path Losse + Aspect Correctionas

9. C/No:

C+N/N - 2.5dB + 10 logio (NBW)



SUMMARY OF ANTENNA PERFORMANCE:

Antenna Cross-Pol

Frequency (GHz):  20.700 30.500
Measured (dBi):
LHCP
AZ 33.23 flaMale
EL 32.09 falaalel
RHCP
AZ 31.08 falaMale
EL 30.69 Fx Kk

Spec. (dBi): 24.80 dB

Antenna Gain (Pattern Integration Method)

Frequency (GHz):  20.700 30.500
Measured (dBi):
LHCP
56.82 59.12
RHCP
57.11 59.31
Spec. (dBi): 56.60 59.20

Measurement accuracy estimated at +/- 0.47 dBi



Model.......cccuuo...... 3.9m Ka

vel" tex RSF Location............... Kilgore, Tx

) S B T Weather............... Clear
Customer................. GDSatcom Duluth Test Engineer...... Zukowski, W. Zuko
Date/Local Time...... 1-19-2010 at 151828 Spacecraft........... Long Range
Job Number............. 13143 _03 Transponder........ NA

RX...LHCP Polarization...Gain by Integration...20.700 GHz

Spec. Gain (dBi): 56.600
AZ Pattern Calculated Gain (dB): |  56.82
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The Y-scale is power level (dB) relative to beam center; the X -scale is angle (degrees, AZ cosine corrected) relative to beam center.

Antenna Gain by Integration = 2 / ( Sum [ PsubTheta * sin(Theta) * deltaTheta ] - FeedLoss - AngularExtentLoss - SparBlockageLoss - CrossPolLoss)
where the summation is performed for look angles (Theta) offset from beam center from 0 to 180 degrees (in practice
the summation occurs on both sides of beam center and the average is taken) and where PsubTheta is the power
relative to beam center power and measured at look angles offset from beam center.

ISA Freq (Hz)=20700001748, AZ rate (deg/s)=1.029, EL rate (deg/s)=0.402, RBW (Hz)=30, VBW (Hz)=10

AZ Co-pol File | % 100119 151828 13143 03 RC-175-LA-20.700.txt | The calculated gain is greater than the specified gain by 0.22 dB.
EL Co-pol File I % 100119 152604 13143_03 RC-90-LE-20.700.txt | # Points Displayed 2163

Test Frequency (GHz) 20.700001748 Feed Loss (dB) 0.60
AZ Ref. Level (dBm) -28.95 Angular Extent Loss(dB) 0.05

;

Azimuth (deg) 180.080 Versions Spar Blockage Loss (dB) 0.03
. ———————=| 61030 FAST - ﬁ
Elevation (deg) ﬁlmo 20129 PecK Cross-pol Loss (dB) 0.03




Model.......cc.ccovee 3.9m Ka

| "ertex RSIQ Location............... Kilgore, Tx

R == Weather............... Clear
Customer................. GDSatcom Duluth Test Engineer..... Zukowski, W. Zuko
Date/Local Time..... 1-19-2010 at 151828 Spacecratft............ Long Range
Job Number............. 13143_03 Transponder....... NA

RX...Co-pol...LHCP polarization...20.700 GHz

Azimuth % Over Curve || 0.2 ‘
0.0007 [ [ \ \
Z Intelsat / ITU 580-5:
-5.000- 1.0° to 20.0°.. 29-25l0g@-G -
3 20.0° to 26.3°....... -3.5-G
3 26.3° to 48.0°..........32-25l09F-G
10.0007 48.0° to 180.0°.......... -10-G B
- [Start angle adjusted if dia./lambda < 150.]
-15.000- r —
-20.000- ! \
-25.000- I

-30.000- /
-35.000- / |
: |
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Y-scale is power level (dB) relative to beam center; x-scale is angle (degrees, cosine corrected) relative to beam center.
[SA Freq (Hz)=20700001748, AZ rate (deg/s)=1.029, EL rate (deg/s)=0.402, RBW (Hz)=30, VBW (Hz)=10 |

File: | % 100119 151828 13143 _03 RC-175-LA-20.700.txt | Specified Gain (dB): 56.600
Test Frequency (GHz): I 20.700001748 Azimuth Beam Center (deg): 180.080

Ref. Level (dBm): | -28.95 Versions Elevation Beam Center (deg): 1.870
# Points Displayed: | 1367 2;223 EQETK Margin Under Curved (dB): None




. - Model..........cc....... 3.9m Ka
vertex RSI Location............... Kilgore, Tx
R == Weather............... Clear
Customer................. GDSatcom Duluth Test Engineer..... Zukowski, W. Zuko
Date/Local Time..... 1-19-2010 at 151828 Spacecratft............ Long Range
Job Number............. 13143_03 Transponder....... NA
RX...Co-pol...LHCP polarization...20.700 GHz
Azimuth % Over Curve || 1.1 ‘
0.0007 [ [ [ [ [
p Intelsat / ITU 580-5:
-5.000~ 1.0° to 20.0°.....29-25l0g@-G -
b 200° to 26.3°... 35-G
p 26.3° to 48.0°..........32-25l0g@-G
10.0007 48.0° to 180.0° 10-G B
- [Start angle adjusted if dia./lambda < 150.]
-15.000- —
-20.000-
-25.000-
-30.000:
-35.000-
-40.000-]
-45.000- / \
-50.000-] / | \
-55.000-] /“ \
»so.ooof | |
-65.000- A ’
0.000- L | I | {
_75.000: | - J | “ M‘ ‘ -Hi “\ I | |MH
: In Il
-80.000-]
e \"H\ = IR LR
-175.000 -150.000 -125.000 -100.000 -75.000 -50.000 -25.000 0.000 25.000 50.000 75.000 100.000 125.000 150.000 175.00(

Y-scale is power level (dB) relative to beam center; x-scale is angle (degrees, cosine corrected) relative to beam center.

ISA Freq (Hz)=20700001748, AZ rate (deg/s)=1.029, EL rate (deg/s)=0.402, RBW (Hz)=30, VBW (Hz)=10

File: |

% 100119 151828 13143_03 RC-175-LA-20.700.txt

| Specified Gain (dB): | 56.600

Test Frequency (GHz): I 20.700001748

Ref. Level (dBm): I -28.95 Versions
# Points Displayed: I 8056 2;223 EQETK

Azimuth Beam Center (deg): 180.080
Elevation Beam Center (deg): 1.870
Margin Under Curved (dB): None




" t RSI@ Model.......cccuv..... 3.9m Ka
er ex Location............... Kilgore, Tx
GENERAL DYMNAMICS
Weather............... Clear
Customer.......cccuvvve. GDSatcom Duluth Test Engineer...... Zukowski, W. Zuko
Date/Local Time...... 1-19-2010 at 152604 Spacecraft........... Long Range
Job Number............. 13143_03 Transponder........ NA
RX...Co-pol...LHCP polarization...20.700 GHz
Elevation % Over Curve | 0.1 ‘
0.000-
: | | | | | |
N Intelsat / ITU 580-5:
5.0007 1.0° to 20.0°......... 29-25l0g@-G
- 20.0° to 26.3°.... -35-G
-10.000- 26.3° to 48.0°... ..32-25l0g@-G
i ‘ k 48.0° to 18_0.0° ..... s _.—10—G
15.000° \ [Start angle adjusted if dia./lambda < 150.]
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Y-scale is power level (dB) relative to beam center; x-scale is angle (degrees, cosine corrected) relative to beam center.

SA Freq (Hz)=20700001748, AZ rate (deg/s)=1.029, EL rate (deg/s)=0.402, RBW (Hz)=30, VBW (Hz)=10 |

File: ||

% 100119 152604 13143_03 RC-90-LE-20.700.txt

Test Frequency (GHz): | 20.700001748
Ref. Level (dBm): -28.73 Versions
) ) 61030 FAST
# Points Displayed: 2764 60129 PACK

Specified Gain: 56.600
Azimuth Beam Center (deg): | 180.080

Elevation Beam Center (deg): 1.870
Margin Under Curve (dB): None




" t RSI& Model.......cccuv..... 3.9m Ka
er ex Location............... Kilgore, Tx
GENERAL DYMNAMICS
Weather............... Clear
Customer.......cccuvvve. GDSatcom Duluth Test Engineer...... Zukowski, W. Zuko
Date/Local Time...... 1-19-2010 at 152604 Spacecraft........... Long Range
Job Number............. 13143_03 Transponder........ NA
RX...Co-pol...LHCP polarization...20.700 GHz
Elevation % Over Curve | 2.7 ‘
0.000-
: N
N Intelsat / ITU 580-5:
5.0007 1.0° to 20.0°......... 29-25l0g@-G
- 20.0° to 26.3°.. 3.5-G
-10.000- 26.3° to 48.0°. 32-25l0g@-G
i 48.0° to 18_0.0° ..... s 10-G
15.000° \ [Start angle adjusted if dia./lambda < 150.]
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Y-scale is power level (dB) relative to beam center; x-scale is angle (degrees, cosine corrected) relative to beam center.

SA Freq (Hz)=20700001748, AZ rate (deg/s)=1.029, EL rate (deg/s)=0.402, RBW (Hz)=30, VBW (Hz)=10

File: ||

% 100119 152604 13143_03 RC-90-LE-20.700.txt |

Test Frequency (GHz): | 20.700001748
Ref. Level (dBm): -28.73 Versions

# Points Displayed: 7670

61030 FAST
60129 PACK

Azimuth Beam Center (deg): | 180.080

Specified Gain: 56.600

Elevation Beam Center (deg): 1.870
Margin Under Curve (dB): None




Model........ccoeeen. 3.9m Ka

"ertex RSIM Location............... Kilgore, Tx

GENERAL BYNAMICS Weather.............. Clear
Customer................. GDSatcom Duluth Test Engineer..... Zukowski, W. Zuko
Date/Local Time..... 1-19-2010 at 145815 Spacecraft............ Long Range
Job Number............. 13143_03 Transponder....... NA

RX...Cross-pol under Co-pol...LHCP polarization...20.700 GHz
Azimuth On-axis Isolation (dB): | [33.23 '
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The Y-scale is power level (dB) relative to beam center; the X-scale is angle (degrees, cosine corrected) relative to beam center.
ISA Freq (Hz)=20700001747, AZ rate (deg/s)=1.029, EL rate (deg/s)=0.402, RBW (Hz)=30, VBW (Hz)=10

Co-pol File: | % 100119 150240 13143_03 RC-7-LA-20.700.txt Azimuth Beam Center (deg): | 180.080
Cross-pol File: | % 100119 145815 13143_03 RX-7-LA-20.700.txt Elevation Beam Center (deg): | 1.870
Test Frequency (GHz): [W On-axis Spec. Isolation (dB): W

Ref. Level (dBm): -28.63 Versions Off-axis Spec. Isolation (dB): 24.80

# Points Displayed: W 23223 ;/:\ZL

10




Model........coeen... 3.9m Ka

" vertex F:{SIN~> Location............... Kilgore, Tx
SENERAL DYNAMICS Weather............... Clear

Customer.........c.c.... GDSatcom Duluth Test Engineer..... Zukowski, W. Zuko

Date/Local Time...... 1-19-2010 at 150358 Spacecraft............ Long Range

Job Number............. 13143_03 Transponder....... NA

RX...Cross-pol under Co-pol...LHCP polarization...20.700 GHz
Elevation On Axis Isolation (dB): [W
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The Y-scale is power level (dB) relative to beam center; the X-scale is angle (degrees, cosine corrected) relative to beam center.

ISA Freq (Hz)=20700001748, AZ rate (deg/s)=1.029, EL rate (deg/s)=0.402, RBW (Hz)=30, VBW (Hz)=10

Co-pol File: | % 100119 150358 13143_03 RC-7-LE-20.700.txt Azimuth Beam Center (deg): | 180.080
Cross-pol File: | % 100119 150038 13143_03 RX-7-LE-20.700.txt Elevation Beam Center (deg): | 1.870
Test Frequency (GHz): [m On-axis Spec. Isolation (dB): W

Ref. Level (dBm): -28.63 | Versions Off-axis Spec. Isolation (dB): | 24.80

# Points Displayed: 7206 | Zéggg Ei?l;
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o Model.......cooeienne 3.9m Ka
vertex RSI Location............... Kilgore, Tx
S B T Weather............... Clear

Customer................. GDSatcom Duluth Test Engineer...... Zukowski, W. Zuko
Date/Local Time...... 1-19-2010 at 181437 Spacecraft........... Long Range
Job Number............. 13143 _03 Transponder........ NA

RX...RHCP Polarization...Gain by Integration...20.700 GHz

Spec. Gain (dBi): | 56.600

AZ Pattern Calculated Gain (dB): | 57.11
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The Y-scale is power level (dB) relative to beam center; the X -scale is angle (degrees, AZ cosine corrected) relative to beam center.

Antenna Gain by Integration = 2 / ( Sum [ PsubTheta * sin(Theta) * deltaTheta ] - FeedLoss - AngularExtentLoss - SparBlockageLoss - CrossPolLoss)
where the summation is performed for look angles (Theta) offset from beam center from 0 to 180 degrees (in practice
the summation occurs on both sides of beam center and the average is taken) and where PsubTheta is the power
relative to beam center power and measured at look angles offset from beam center.

ISA Freq (Hz)=20700001749, AZ rate (deg/s)=1.029, EL rate (deg/s)=0.402, RBW (Hz)=30, VBW (Hz)=10

AZ Co-pol File | % 100119 181437 13143 03 RC-175-RA-20.700. txt | The calculated gain is greater than the specified gain by 0.51 dB.
EL Co-pol File | % 100119 182210 13143_03 RC-90-RE-20.700.txt ! #Points Displayed | 2150
Test Frequency (GHz) | 20.700001749 Feed Loss (dB) 0.60
AZRef. Level (dBm) |  -2852 Angular Extent Loss(dB) 0.05
Azimuth (deg) W Versions Spar Blockage Loss (dB) 0.03
Elevation (deg) W 2(1)(1’28 ;’:\SCL Cross-pol Loss (dB) | 0.03
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“HVertex RS/ Coemion - igoe. T
e Weather............... Clear
Customer................. GDSatcom Duluth Test Engineer..... Zukowski, W. Zuko
Date/Local Time..... 1-19-2010 at 181437 Spacecraft............ Long Range
Job Number............. 13143_03 Transponder....... NA
RX...Co-pol...RHCP polarization...20.700 GHz
Azimuth % over Cuve [ 0.1 |
0.0005 Intel‘satl ITU 58(‘)-5: | |
TR -
B 10 1000 a6 =
- [Start angle adjusted if dia./lambda < 150.]
- I )
i
i
/I
/1N
| ‘
,50.000; M ﬁ%
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| T IUINLE
0.000° u

Y-scale is power level (dB) relative to beam center; x-scale is angle (degrees, cosine corrected) relative to beam center.

[SA Freq (Hz)=20700001749, AZ rate (deg/s)=1.029, EL rate (deg/s)=0.402, RBW (Hz)=30, VBW (Hz)=10 |

File: |

% 100119 181437 13143_03 RC-175-RA-20.700.txt

| Specified Gain (dB): | 56.600

Test Frequency (GHz): | 20.700001749

Ref. Level (dBm): I -28.52 Versions
# Points Displayed: I 1359 2;233 iﬁi;

Azimuth Beam Center (deg): 180.080
Elevation Beam Center (deg): 1.870
Margin Under Curved (dB): None
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. - Model..........cc....... 3.9m Ka
vertex RSI Location............... Kilgore, Tx
GENERAL DYNAMICS Weathel’ Clear
Customer................. GDSatcom Duluth Test Engineer..... Zukowski, W. Zuko
Date/Local Time..... 1-19-2010 at 181437 Spacecraft............ Long Range
Job Number............. 13143_03 Transponder....... NA
RX...Co-pol...RHCP polarization...20.700 GHz
Azimuth 9% Over Curve || 0.9 ‘
0.0007 [ \ \ \ \
p Intelsat / ITU 580-5:
.5.000- 1.0° to 20.0°.. 29-25log@-G —
: 20.0° to 26.3°.. 35-G
p 26.3° to 48.0°..........32-25l0g@-G
10.0007 48.0° to 180.0° 10-G B
- [Start angle adjusted if dia./lambda < 150.]
-15.000- [
-20.000-
-25.000-
-30.000:
-35.000-
-40.000-] \
-45.000- / \
-50.000-] / \
-55.000-] / i \
-60.000-] h
-65.000-
-70.000-] i H
_75.000; Ll (- “ i W M
-80-000'; ‘wl ‘ \ I
-85-000'; 'w‘\“w‘ L ‘ I m'] “ \ ‘\‘ RINK \HH\“ H‘
100 S A S S L B S N S
-175.000 -150.000 -125.000 -100.000 -75.000 -50.000 -25.000 0.000 25.000 50.000 75.000 100.000 125.000 150.000 175.00(

Y-scale is power level (dB) relative to beam center; x-scale is angle (degrees, cosine corrected) relative to beam center.

ISA Freq (Hz)=20700001749, AZ rate (deg/s)=1.029, EL rate (deg/s)=0.402, RBW (Hz)=30, VBW (Hz)=10

File: |

% 100119 181437 13143_03 RC-175-RA-20.700.txt

Test Frequency (GHz): I 20.700001749

Ref. Level (dBm): I -28.52 Versions
# Points Displayed: I 8009 2;223 EQETK

Specified Gain (dB): 56.600
Azimuth Beam Center (deg): ,W
Elevation Beam Center (deg): [W
Margin Under Curved (dB): [W
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Vertex RSl MGl 3 om Ka

Location............... Kilgore, Tx
GENERAL DYNAMICS
Weather............... Clear
Customer.......cccuvvve. GDSatcom Duluth Test Engineer...... Zukowski, W. Zuko
Date/Local Time...... 1-19-2010 at 182210 Spacecraft........... Long Range
Job Number............. 13143_03 Transponder........ NA

RX...Co-pol...RHCP polarization...20.700 GHz

Elevation % Over Curve 0_0‘
0.000-
: [ N
] Intelsat / ITU 580-5:
50007 1.0° to 20.0°........ 29-25l092-G
| 20.0° to 26.3°.. -3.5-G
-10.000- 26.3° to 48.0°... ..32-25l0g@-G
| \ 48.0° to 18_0.0° ..... o _.—10—G
15.000- H [Start angle adjusted if dia./lambda < 150.]
-20.000- ( \
-25.000- ( \
-30.000- M A

P——

= A

Al

45.000- | | \\

el Wl T~

A(” | \ (W\ | ~

oed! T —

a

o il
(A

: V \
-75.000- V

|
|
| |

-85.000-]
: I

-90.000-1,

L B B B B B B O B B B B B B R
-4.000 -2.000 0.000 2.000 4.000 6.000 8.000 10.000 12.000 14.000 16.000 18.000 20.000 22.000 24.000 26.000 28.000 30.000|

Y-scale is power level (dB) relative to beam center; x-scale is angle (degrees, cosine corrected) relative to beam center.

SA Freq (Hz)=20700001749, AZ rate (deg/s)=1.029, EL rate (deg/s)=0.402, RBW (Hz)=30, VBW (Hz)=10 |

File: I % 100119 182210 13143_03 RC-90-RE-20.700.txt |

Test Frequency (GHz): | 20.700001749
Ref. Level (dBm): -28.39 Versions
) ) 61030 FAST
# Points Displayed: 2752 60129 PACK

Specified Gain: 56.600
Azimuth Beam Center (deg): | 180.080

Elevation Beam Center (deg): 1.870
Margin Under Curve (dB): None
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3.9m Ka

Vertex RSl

Kilgore, Tx
GENERAL DYNAMICS
Clear
Customer................. GDSatcom Duluth Test Engineer...... Zukowski, W. Zuko
Date/Local Time...... 1-19-2010 at 182210 Spacecraft Long Range
Job Number............. 13143_03 Transponder........ NA
RX...Co-pol...RHCP polarization...20.700 GHz
Elevation % Over Curve || 0.9 ‘
0.000-
: I N
] Intelsat / ITU 580-5:
50007 1.0° to 20.0°........ 29-25l09@-G
- 20.0° to 26.3°.....-35-G
-10.000- 26.3° to 48.0°. .32-25l09@-G
H 48.0° to 180.0°.........-10-G
15.000° \ [Start angle adjusted if dia./lambda < 150.]
-200005
-25.000-
-30.000- \
35A0005 ’ \
40.000-] f
45.000- ‘ t
50.000—
i N
55.000-] | M\ AN
| ‘ N
60.000; ﬂ \ \W
65.000-] Ly A WW\W uv .n;h\‘ —
70.000° ”WM M ﬂwmw ' ﬁ‘ |
75.0005 ‘ ’,‘ ’ Wl‘ IM H!’m’v \ ﬂ{" #l | ﬂl‘ | [
80.000: ' f “| ' 1 m
85.000; W BL \W f i ]ly i
290,000~ e e A
-4.000 0.000 5.000 10.000 15.000 20.000 25.000 30.000 35.000 40.000 45.000 50.000 55.000 60.000 65.000 70.000 75.000 80.000 85.000 90.000|

Y-scale is power level (dB) relative to beam center; x-scale is angle (degrees, cosine corrected) relative to beam center.
SA Freq (Hz)=20700001749, AZ rate (deg/s)=1.029, EL rate (deg/s)=0.402, RBW (Hz)=30, VBW (Hz)=10 |

File: I % 100119 182210 13143_03 RC-90-RE-20.700.txt | Specified Gain: 56.600

Test Frequency (GHz): | 20.700001749 Azimuth Beam Center (deg): | 180.080
Ref. Level (dBm): -28.39 Versions Elevation Beam Center (deg): 1.870
61030 FAST
# Points Displayed: 7642 Margin Under Curve (dB): None

60129 PACK
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! - Model........ccoeeen. 3.9m Ka
"ertex RSI Location............... Kilgore, Tx
S GENERAL DYNAMICS Weather Clear
Customer................. GDSatcom Duluth Test Engineer..... Zukowski, W. Zuko
Date/Local Time..... 1-19-2010 at 175754 Spacecraft............ Long Range
Job Number............. 13143 03 Transponder....... NA
RX...Cross-pol under Co-pol...RHCP polarization...20.700 GHz
Azimuth On-axis Isolation (dB): ||31.08 ’
0.000-
-5.0005 / \
710.0005 / \
-15.0005 \
-20.0005 W
-25.0005 / T \\
-30.000: /\ /\
: AV
i ’ o
-40.0005 A /\ A {\ \}A
A AR W A T A

\ 1

-50.000-

——

pR——

-55.000- \

—

f\/\/

-60.000-]

I B -

I —

-65.000-

\\<>

j:

==

-70.000-

—

-75.000]

f
|

-80.000-

-85.000]
L

-90.000-!

-5.000 -4.500 -4.000 -3.500 -3.000 -2.500 -2.000 -1.500

-1.000 -0.500 0.000 0.500 1.000

1.500 2.000 2.500 3.000 3.500 4.000 4.500 5.000

The Y-scale is power level (dB) relative to beam center; the X-scale is angle (degrees, cosine corrected) relative to beam center.

ISA Freq (Hz)=20700001744, AZ rate (deg/s)=1.029, EL rate (deg/s)=0.402, RBW (Hz)=30, VBW (Hz)=10

Co-pol File: |

% 100119 180206 13143_03 RC-7-RA-20.700.txt

Cross-pol File: |

% 100119 175754 13143_03 RX-7-RA-20.700.txt

Test Frequency (GHz): || 20.700001744
Ref. Level (dBm): -28.49
# Points Displayed: 6718

Versions

61030 FAST
60129 PACK

Azimuth Beam Center (deg): W
Elevation Beam Center (deg): 1.870

On-axis Spec. Isolation (dB): W
Off-axis Spec. Isolation (dB): W
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Model........coeen... 3.9m Ka

" vertex RS Ia Location............... Kilgore, Tx

GENERAL DYNAMICS

Weather............... Clear
Customer................. GDSatcom Duluth Test Engineer..... Zukowski, W. Zuko
Date/Local Time...... 1-19-2010 at 180322 Spacecraft............ Long Range
Job Number............. 13143_03 Transponder....... NA

RX...Cross-pol under Co-pol...RHCP polarization...20.700 GHz

Elevation On Axis Isolation (dB): | 30.69

0.000-
-s.ooof

-10.0005 / \
-15Aooof I \
zo.oocf /\I \/\

-25.000~ v
: \ N
-30A000: V

| \
e A A TSV
A\vn/ | \\ |

50.000-]

|

=

>
=

—

ﬁ
\

=

— =
"
T
-_—
-_
<
==
I —
— 3 {

[
| T TR
i B

-4.000 -3.500 -3.000 -2.500 -2.000 -1.500 -1.000 -0.500 0.000 0.500 1.000 1.500 2.000 2.500 3.000 3.500 4.000 4.500 5.000
The Y-scale is power level (dB) relative to beam center; the X-scale is angle (degrees, cosine corrected) relative to beam center.
ISA Freq (Hz)=20700001745, AZ rate (deg/s)=1.029, EL rate (deg/s)=0.402, RBW (Hz)=30, VBW (Hz)=10

Co-pol File: | % 100119 180322 13143_03 RC-7-RE-20.700.txt Azimuth Beam Center (deg): | 180.080
Cross-pol File: | % 100119 180018 13143_03 RX-7-RE-20.700.txt Elevation Beam Center (deg): | 1.870
Test Frequency (GHz): [W On-axis Spec. Isolation (dB): W

Ref. Level (dBm): -28.49 | Versions Off-axis Spec. Isolation (dB): | 24.80

# Points Displayed: 7113 | Zéggg Ei?l;
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Model.......cccuuo...... 3.9m Ka

vel" tex RSF Location............... Kilgore, Tx

S B T Weather............... Clear
Customer................. GDSatcom Duluth Test Engineer...... Zukowski, W. Zuko
Date/Local Time...... 1-19-2010 at 110008 Spacecraft........... Long Range
Job Number............. 13143 _03 Transponder........ NA

TX...LHCP Polarization...Gain by Integration...30.500 GHz

Spec. Gain (dBi): 59.200
AZ Pattern Calculated Gain (dB): | 59.12

o
o
S
S
T

-10.000

-20.000

-30.000

-40.000

-50.000

-60.000

-70.000

T ,Alﬂiﬂm
[ l ” |vv| |w

90000~ T T T T e

-4.000 0.000 5.000 10.000 15.000 20.000 25.000 30.000 35.000 40.000 45.000 50.000 55.000 60.000 65.000 70.000 75.000 80.000 85.000 90.00(

EL Pattern

-80.000

0.000~

-10.000

-20.000

-30.000

—
7

-40.0007

-50.000-

_—

-60.000

70.000 Mol oo b I A M A I A A
-80.000 } umw NW | .M' N M A
-90.000- | I ”l I ' "" ' '”

-4.000 0.000 5.000 10.000 15.000 20.000 25.000 30.000 35.000 40.000 45.000 50.000 55.000 60.000 65.000 70.000 75.000 80.000 85.000 90.00(

The Y-scale is power level (dB) relative to beam center; the X -scale is angle (degrees, AZ cosine corrected) relative to beam center.

Antenna Gain by Integration = 2 / ( Sum [ PsubTheta * sin(Theta) * deltaTheta ] - FeedLoss - AngularExtentLoss - SparBlockageLoss - CrossPolLoss)
where the summation is performed for look angles (Theta) offset from beam center from 0 to 180 degrees (in practice
the summation occurs on both sides of beam center and the average is taken) and where PsubTheta is the power
relative to beam center power and measured at look angles offset from beam center.

ISA Freq (Hz)=30500002664, AZ rate (deg/s)=1.029, EL rate (deg/s)=0.402, RBW (Hz)=30, VBW (Hz)=10

==

AZ Co-pol File | % 100119 110008 13143 03 TC-175-LA-30.500.txt | The calculated gain is less than the specified gain by 0.08 dB.
EL Co-pol File | % 100119 110743 13143 03 TC-90-LE-30.500.txt | # Points Displayed 2174

Test Frequency (GHz) 30.500002664 Feed Loss (dB) 0.60
AZ Ref. Level (dBm) -37.43 Angular Extent Loss(dB) 0.05

Azimuth (deg) 180.080 Versions Spar Blockage Loss (dB) 0.03
Elevation (deg) ﬁlmo 61030 FAST Cross-pol Loss (dB) 0.03

;

60129 PACK
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: - Model..........cc....... 3.9m Ka
"ertex RSI Location............... Kilgore, Tx
R == Weather............... Clear
Customer................. GDSatcom Duluth Test Engineer..... Zukowski, W. Zuko
Date/Local Time..... 1-19-2010 at 110008 Spacecratft............ Long Range
Job Number............. 13143_03 Transponder....... NA
TX...Co-pol...LHCP polarization...30.500 GHz
Azimuth % Over Curve || 0.1 ‘
0.000-| T T T T
E Intelsat / ITU 580-5:
5.000- 1.0° to 20.0°......... 29-25l09@-G -
b 20.0° t0 26.3°.......... -35-G
p 26.3° to 48.0°..........32-25l0g@-G
-10.0007 48.0° to 180.0°.......... -10-G B
) [Start angle adjusted if dia./lambda < 150.]
-15.000- —
»20.0005 ‘
»25.0005 'N
-30.0005
-35.000 ‘J J\\
-40.0005 /
: ]
-45.000 T
: / Im ( \
-50.000- A v“u , i N
»55.0005 v”ﬁ VAh
,50_0005 4 IM ‘ | VAAVM n
’55.00(}5 | | |y A J‘l | {\V,\ ‘hlA L(b‘ H ! \Vﬁhh ﬂAA | ﬁﬂ"l
e TN | bl
SATIEET R T o AT
1 B (A
-80.000-
: |
-85.000-] V
O ooo0 onooe oo isaco | moson | momo oo seos oo | imooo  soo0n | smoo | a0000

Y-scale is power level (dB) relative to beam center; x-scale is angle (degrees, cosine corrected) relative to beam center.

[SA Freq (Hz)=30500002664, AZ rate (deg/s)=1.029, EL rate (deg/s)=0.402, RBW (Hz)=30, VBW (Hz)=10 |

% 100119 110008 13143_03 TC-175-LA-30.500.txt |

Speci

File: |
Test Frequency (GHz): | 30.500002664
Ref. Level (dBm): I -37.43
# Points Displayed: I 1374

Versions
61030 FAST
60129 PACK

Azimuth Beam Center (deg): 180.080
Elevation Beam Center (deg): 1.870
Margin Under Curved (dB): None

fied Gain (dB): | 59.200
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. - Model..........cc....... 3.9m Ka
"ertex I {SI Location............... Kilgore, Tx
GENERAL DYNAMICS Weathel’ Clear
Customer................. GDSatcom Duluth Test Engineer..... Zukowski, W. Zuko
Date/Local Time..... 1-19-2010 at 110008 Spacecratft............ Long Range
Job Number............. 13143_03 Transponder....... NA
TX...Co-pol...LHCP polarization...30.500 GHz
Azimuth % Over Curve || 0.5 ‘
0.0007 [ [ [ [ [
E Intelsat / ITU 580-5:
.5.000] 1.0° to 20.0°.. 29-25log@-G |
: 20.0° to 26.3°.. 35-G
Z 26.3° to 48.0°..........32-25l0g@-G
10.0007 48.0° to 180.0° 10-G B
- [Start angle adjusted if dia./lambda < 150.]
»15.000_ [
-20.000-
-25.000-
-30.000:
-35.000-
-40.000-]
-45.000- A
-50.000-] ’ '”\
-55.000-] / \
-60.000-] \_
-65.000- yd N\
’ ‘ |
-70.000- T s
_75.000: | “ “} | N I h
-80.000-] [H { }u
-85.000-; ’r ‘ “\‘ ’ ‘ H 1 |
-90.000~{L[IL{MFL IR WAL Y AT W L 18 R | A SRS | R IR (MR L USSR
-175.000 -150.000 -125.000 -100.000 -75.000 -50.000 -25.000 0.000 25.000 50.000 75.000 100.000 125.000 150.000 175.00(

Y-scale is power level (dB) relative to beam center; x-scale is angle (degrees, cosine corrected) relative to beam center.

ISA Freq (Hz)=30500002664, AZ rate (deg/s)=1.029, EL rate (deg/s)=0.402, RBW (Hz)=30, VBW (Hz)=10

File: |

% 100119 110008 13143_03 TC-175-LA-30.500.txt

| Specified Gain (dB): | 59.200

Test Frequency (GHz): I 30.500002664

Ref. Level (dBm): I -37.43 Versions
# Points Displayed: I 8091 2;223 EQETK

Azimuth Beam Center (deg): 180.080
Elevation Beam Center (deg): 1.870
Margin Under Curved (dB): None
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® Model.........ccvee.. 3.9m Ka
"ertex RSI Location............... Kilgore, Tx
GENERAL DYMNAMICS
Weather............... Clear
Customer.......cccuvvve. GDSatcom Duluth Test Engineer...... Zukowski, W. Zuko
Date/Local Time...... 1-19-2010 at 110743 Spacecraft........... Long Range
Job Number............. 13143_03 Transponder........ NA
TX...Co-pol...LHCP polarization...30.500 GHz
Elevation % Over Curve || 0.0 ‘
o0 | | | | | |
: Intelsat / ITU 580-5:
5.0007 l 1.0° to 20.0°......... 29-25l0g@-G
- 20.0° to 26.3°.... -35-G
-10.000- 26.3° to 48.0°..... 32-25l09@-G
i 48.0° to 180.0°.......... -10-G
15.000- ‘ [Start angle adjusted if dia./lambda < 150.]
-ZOAOOGS \
-25.0005 I \m
-30.000; /( V \
-35.000- ("H ' V{\
-40.0005 // UAV A\ \
-450005
-500005 H { ] ﬂ!\
_55'0005 {\( \WH L\ {\ AAVA (\ \
_60.000; “’U uﬂ) j \H} I {dﬂ U\ A \\ —
-65.000-] | V VV{\V Mv —
VAJ U . ol L] Ww
AU, oL gl AL TR
f ]S AR Y
-B0.00G- ! | \N J 1 y M \ |
: W 1 U L
-85.000- "
10707 P T L O G S SN BT A
-4.000 -2.000 0.000 2.000 4.000 6.000 8.000 10.000 12.000 14.000 16.000 18.000 20.000 22.000 24.000 26.000 28.000 30.000]

Y-scale is power level (dB) relative to beam center; x-scale is angle (degrees, cosine corrected) relative to beam center.

SA Freq (Hz)=30500002664, AZ rate (deg/s)=1.029, EL rate (deg/s)=0.402, RBW (Hz)=30, VBW (Hz)=10

File: ||

% 100119 110743 13143_03 TC-90-LE-30.500.txt |

Specified Gain:

Test Frequency (GHz): | 30.500002664
Ref. Level (dBm): -36.43 Versions
# Points Displayed: 2772

Azimuth Beam Center (deg):
Elevation Beam Center (deg):

Margin Under Curve (dB):

61030 FAST
60129 PACK

59.200
180.080

| 1870
| 120
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Vertex RSl

3.9m Ka

Kilgore, Tx
GENERAL DYNAMICS
Clear
Customer................. GDSatcom Duluth Test Engineer...... Zukowski, W. Zuko
Date/Local Time...... 1-19-2010 at 110743 Spacecraft Long Range
Job Number............. 13143_03 Transponder........ NA
TX...Co-pol...LHCP polarization...30.500 GHz
Elevation % Over Curve || 0.4 ‘
0.000-
: I N
] Intelsat / ITU 580-5:
50007 1.0° to 20.0°........ 29-25l09@-G
- 200° to 26.3°...-35G
-10.000- 26.3° to 48.0°. .32-25l09@-G
- 48.0° to 180.0°.........-10-G
15.000° [Start angle adjusted if dia./lambda < 150.]
-200005
-25.000-
-30.000- /
-350005 ‘ ‘ \\
-40.000- ul| \
-45A000: ‘ \
-50.000- H \
-55.000- ! N
»G0.00GS ‘ ' ‘\
E TSN
_65A000E \\\ ’l
70.000] M | " T M l M ”‘M .‘A m\\ i "
45.000- hn | ‘ l W | 1 m | . \j MO ‘
é L | AR L
80:0007 ‘ Hl il I “"H | N Lalil
R : ! M
85.000: ‘ ‘ [ | ‘ w W
290.000 ke S N S N A R ARME L AL
-4.000 0.000 5.000 10.000 15.000 20.000 25.000 30.000 35.000 40.000 45.000 50.000 55.000 60.000 65.000 70.000 75.000 80.000 85.000 90.000|

Y-scale is power level (dB) relative to beam center; x-scale is angle (degrees, cosine corrected) relative to beam center.

SA Freq (Hz)=30500002664, AZ rate (deg/s)=1.029, EL rate (deg/s)=0.402, RBW (Hz)=30, VBW (Hz)=10

File: ||

% 100119 110743 13143_03 TC-90-LE-30.500.txt

Test Frequency (GHz): | 30.500002664
Ref. Level (dBm): -36.43 Versions
. ) 61030 FAST
# Points Displayed: 7701

60129 PACK

Specified Gain: 59.200
Azimuth Beam Center (deg): | 180.080

Elevation Beam Center (deg): 1.870
Margin Under Curve (dB): None
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Model.......cccuuo...... 3.9m Ka

vel" tex RSF Location............... Kilgore, Tx

S B T Weather............... Clear
Customer................. GDSatcom Duluth Test Engineer...... Zukowski, W. Zuko
Date/Local Time...... 1-18-2010 at 170611 Spacecraft........... Long Range
Job Number............. 13143 _03 Transponder........ NA

TX...RHCP Polarization...Gain by Integration...30.500 GHz

Spec. Gain (dBi): 59.200
AZ Pattern Calculated Gain (dB): |  59.31

0.000~
-10.000
-20.000
-30.000 \
-40.000 'IN uh

-50.000

-60.000

-70.000

il

u
l
T ey ' it

90000~ T

-4.000 0.000 5.000 10.000 15.000 20.000 25.000 30.000 35.000 40.000 45.000 50.000 55.000 60.000 65.000 70.000 75.000 80.000 85.000 90.00(

EL Pattern

-80.000

—_—

0.000~

-10.000

-20.000

-30.000

-40.0007

i

-50.000- I‘

-60.000—
[ PR} A

|||' ||l |'|l I
-90.000~ T T T T T T T T T e e T R e e e e e e e

-4.000 0.000 5.000 10.000 15.000 20.000 25.000 30.000 35.000 40.000 45.000 50.000 55.000 60.000 65.000 70.000 75.000 80.000 85.000 90.00(
The Y-scale is power level (dB) relative to beam center; the X -scale is angle (degrees, AZ cosine corrected) relative to beam center.

Antenna Gain by Integration = 2 / ( Sum [ PsubTheta * sin(Theta) * deltaTheta ] - FeedLoss - AngularExtentLoss - SparBlockageLoss - CrossPolLoss)
where the summation is performed for look angles (Theta) offset from beam center from 0 to 180 degrees (in practice
the summation occurs on both sides of beam center and the average is taken) and where PsubTheta is the power
relative to beam center power and measured at look angles offset from beam center.

ISA Freq (Hz)=30500002701, AZ rate (deg/s)=1.065, EL rate (deg/s)=0.418, RBW (Hz)=30, VBW (Hz)=10

-70.000

LI
| [

-80.000

AZ Co-pol File || % 100118 170611 13143 03 TC-175-RA-30.500.txt | The calculated gain is greater than the specified gain by 0.11 dB.
EL Co-pol File I % 100118 171801 13143_03 TC-90-RE-30.500.txt | # Points Displayed 2231

Test Frequency (GHz) 30.500002701 Feed Loss (dB) 0.60
AZ Ref. Level (dBm) -37.83 Angular Extent Loss(dB) 0.05

Azimuth (deg) 180.080 Versions Spar Blockage Loss (dB) 0.03
Elevation (deg) ﬁlmo 61030 FAST Cross-pol Loss (dB) 0.03

:

60129 PACK
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“HVertex RS/ Coemion - igoe. T
S e Weather............... Clear

Customer................. GDSatcom Duluth Test Engineer..... Zukowski, W. Zuko

Date/Local Time..... 1-18-2010 at 170611 Spacecraft............ Long Range

Job Number............. 13143_03 Transponder....... NA

TX...Co-pol...RHCP polarization...30.500 GHz
Azimuth % Over Curve W‘

0'0005 Intel‘satl ITU 58(‘)-5: | |

-5.000- 10° to 20.0°.......... 29-25l090-G -
253 1o B0 5ess i
1 | [s‘g'r?;ngt?e2?1?&21é8"i}'5i§1.(/)|_a6mbda<150.] B
|
|
- I
/ﬁLL\
45.000° //( Av | A“A \
pdIBE AN
Il 1)
i i
il T ——
AT A i T IR
WWV\ VW” i ARRINLA | v”\|l1 I H”\UHH'I i
=t
|

Y-scale is power level (dB) relative to beam center; x-scale is angle (degrees, cosine corrected) relative to beam center.
[SA Freq (Hz)=30500002701, AZ rate (deg/s)=1.065, EL rate (deg/s)=0.418, RBW (Hz)=30, VBW (Hz)=10 |

File: |

Specified Gain (dB): 59.200
Azimuth Beam Center (deg): 180.080

% 100118 170611 13143_03 TC-175-RA-30.500.txt |
30.500002701

Test Frequency (GHz): |

Ref. Level (dBm): | -37.83 Versions Elevation Beam Center (deg): 1.870
# Points Displayed: | 1413 2;223 EQETK Margin Under Curved (dB): None
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. - Model..........cc....... 3.9m Ka
vertex I {SI Location............... Kilgore, Tx
GENERAL DYNAMICS Weathel’ Clear
Customer................. GDSatcom Duluth Test Engineer..... Zukowski, W. Zuko
Date/Local Time..... 1-18-2010 at 170611 Spacecratft............ Long Range
Job Number............. 13143_03 Transponder....... NA
TX...Co-pol...RHCP polarization...30.500 GHz
Azimuth % Over Curve || 0.9 ‘
0.000- \ \ \ \ \
E Intelsat / ITU 580-5:
-5.000~ 1.0° to 20.0°.....29-25l0g@-G -
: 20.0° to 26.3°.. 35-G
: 26.3° to 48.0°........32-25l0g@-G
10.0007 48.0° to 180.0° 10-G B
- [Start angle adjusted if dia./lambda < 150.]
»15.000_ [ |
-20.000-
-25.000-
-30.000:
-35.000-
-40.000-]
-45.000-
-50.000-] “
-55.000-] / \
-60.000- \_
»65.000: \/\_{ I|
Z |
-70.000+|
-75.000-] o l‘
-80.000-]
+85.0007] IW \‘ Il | |l\
-90.000~{ LA AL ORI R e et e e e e e e A U TR
-175.000 -150.000 -125.000 -100.000 -75.000 -50.000 -25.000 0.000 25.000 50.000 75.000 100.000 125.000 150.000 175.00(

Y-scale is power level (dB) relative to beam center; x-scale is angle (degrees, cosine corrected) relative to beam center.

ISA Freq (Hz)=30500002701, AZ rate (deg/s)=1.065, EL rate (deg/s)=0.418, RBW (Hz)=30, VBW (Hz)=10

File: |

% 100118 170611 13143_03 TC-175-RA-30.500.txt

| Specified Gain (dB): | 59.200

Test Frequency (GHz): I 30.500002701

Ref. Level (dBm): I -37.83 Versions
# Points Displayed: I 8192 2;223 EQETK

Azimuth Beam Center (deg): 180.080
Elevation Beam Center (deg): 1.870
Margin Under Curved (dB): None
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® Model........ccceeuee 3.9m Ka
"ertex RSI Location Kilgore, Tx

GENERAL DYNAMICS

Weather............... Clear
Customer.......cccuvvve. GDSatcom Duluth Test Engineer...... Zukowski, W. Zuko
Date/Local Time...... 1-18-2010 at 171100 Spacecraft........... Long Range
Job Number............. 13143_03 Transponder........ NA

TX...Co-pol...RHCP polarization...30.500 GHz

Elevation % Over Curve |[ 0.0 \
0.000-: ‘Intelsat‘/ ITU 580‘ 5: ‘ ‘ ‘
| ny w s
| T
Il
a0000° /L 0
/ﬂ \\
w0000/ AN
ot/ (1IN
M U\' ! A S~
il WL —
ool ! i H\( W | ﬂU, — ]
0 Y T R R I A
| I T A W\W,W WL
f | L A A
| i

-4.000 -2.000 0.000 2.000 4.000 6.000 8.000 10.000 12.000 14.000 16.000 18.000 20.000 22.000 24.000 26.000 28.000 30.000|

Y-scale is power level (dB) relative to beam center; x-scale is angle (degrees, cosine corrected) relative to beam center.
SA Freq (Hz)=30500002701, AZ rate (deg/s)=1.065, EL rate (deg/s)=0.418, RBW (Hz)=30, VBW (Hz)=10 |

File: I % 100118 171100 13143_03 TC-30-RE-30.500.txt | Specified Gain: 59.200

Test Frequency (GHz): | 30.500002701 Azimuth Beam Center (deg): | 180.080
Ref. Level (dBm): -37.23 Versions Elevation Beam Center (deg): 1.870
61030 FAST
# Points Displayed: 8192 60129 PACK Margin Under Curve (dB): 0.44
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Vertex RSl

3.9m Ka

Kilgore, Tx
GENERAL DYNAMICS
Clear
Customer................. GDSatcom Duluth Test Engineer...... Zukowski, W. Zuko
Date/Local Time...... 1-18-2010 at 171801 Spacecraft Long Range
Job Number............. 13143_03 Transponder........ NA
TX...Co-pol...RHCP polarization...30.500 GHz
Elevation % Over Curve || 0.6 ‘
oo I N
] Intelsat / ITU 580-5:
50007 1.0° to 20.0°........ 29-25l09@-G
: 200° to 26.3.....-3.5-G
-10.000- 26.3° to 48.0°. .32-25l09@-G
; 48.0° to 180.0°..........-10-G
15.000° [Start angle adjusted if dia./lambda < 150.]
-20.000-
-25.000-
-30.000-
-35.000- \\
-40.000- | \
-45.000- l \
-50.000- — \
-55.000- \ n ‘
-60.000- W \\
-65.000-] ‘ i
oo AT -
: I ﬂ |
-75.000- ‘ H
-80 000: f i | b
000 Wl LA Il
-85.000- yl ‘ [ W
-4.000 0.000 5.000 10.000 15.000 20.000 25.000 30.000 35.000 40.000 45.000 50.000 55.000 60.000 65.000 70.000 75.000 80.000 85.000 90.000|

Y-scale is power level (dB) relative to beam center; x-scale is angle (degrees, cosine corrected) relative to beam center.

SA Freq (Hz)=30500002701, AZ rate (deg/s)=1.065, EL rate (deg/s)=0.418, RBW (Hz)=30, VBW (Hz)=10

File: ||

% 100118 171801 13143_03 TC-90-RE-30.500.txt |

Test Frequency (GHz): | 30.500002701
Ref. Level (dBm): -37.28 Versions
. ) 61030 FAST
# Points Displayed: 8094

60129 PACK

Specified Gain: 59.200
Azimuth Beam Center (deg): | 180.080

Elevation Beam Center (deg): 1.870
Margin Under Curve (dB): None
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R.F.Specification

for
VertexRSI 3.90 Meter Shaped Gregorian Antenna
With Four Port Circularly Polarized Feed
Preliminarv Spec, RCP/LCP switchable

Receive Transmit
Frequency in GHz---—==== == mm e 20.200-21.200 30.000-31.000
Port Typ@----=-msmmm e oo Rx1/Rx2 Tx1/Tx2
Polarization------=-s-mmem e Circular Circular
Feed Part Polarizations------=--=-==mssmmm e RHCP/LHCP LHCP/RHCP
Antenna Gain (+/- 0.2 dB)
20.200/30.000 GHz-----=-=mmmmrem e 56.40 dBi 59.10 dBi
20.700/30.500 GHz--------~=smmmmrmmm e 56.60 dBi 59.20 dBi
21.200/31.000 GHZz-------m=mmmmmmmmmmmm oo 56.80 dBi 59.20 dBi
Antenna Noise Temperture
5 degree Elevation-------=«-csmmmm 201 K
10 degree Elevation-------------memmmmmme e 157 K
20 deqree Elevation------=----emommmeme 121 K
30 degree Elevation--------=---=saemmomam e 102 K
Typical G/T at 20 deg Elevation 20.200 GHz , clear horizon
120 degree K LNA ---ommmm oo 32.6 dB/K
200 degree K LNA ---omm oo 31.3dB/K
Pattern Beamwidth in degrees at 20.700/30.500 GHz
-3 dB Beamwidth----------smmmmo oo 0.23 0.17
-15 dB Beamwidth-----------eo e 0.48 0.36
Sidelobes
For Angle A from 1 to 48 Degrees------------==---==-------- Meets ITU-RS-580
For Angles from 48 to 180 Deqgrees----------=-=====-------- Meets ITU-RS-580
Cross Polarization Isolation
ON AXIS ~=mm = e e e 24.8dB 24 .8 dB
Within 1.0 dB Beamwidth --------=---soerommomi e 24.8 dB 24.8 dB

VertexRSI- Antenna Products Divison

Kilgore Texas Facility, U.S.A. 5/6/2009

Page 1of2

975-2191E

R.F. Specification
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f R.F.Specification
4,21

for

Vertex!

-

VertexRS! 3.90 Meter Shaped Greqorian Antenna
With Four Port Circularly Polarized Feed
Preliminarvy Spec, RCP/LCP switchable

Receive Transmit
VEWR (Return Loss)--------m-mmmmmmmmmmm oo 1.30:1(17.7dB) 1.30:1(17.7dB)
Axial Ratio-----=--m-cmeremmmm o 1.00 dB 1.00dB
Feed Insertion or Ohmic LOSS------=-==----mmmmmmemmrme oo 0.60 dB 0.60 dB
Port to Port Isolation (Rx to Rx, Tx to Tx, Same Band)------------ 17.0dB 17.0dB
Port to Port Isolation-----==------------mmemmmmmmmo oo 0.0dB (Input)  -50.0 dB
Port to Port Isolation-------------------m- oo -85.0dB 0.0 dB (Input)
Output Waveguide Flange Interface----------=----v-sromoooooencoo oo WR-42 WR-28
Total Power Handling Capability-----------------=-rmmmeroooo oo 100 Watts

Notes - Other operational frequencies available

- 10% of sidelobes may exceed the sidelobe specifications where applicable. )
- Power handling capability is based on and limited by the physical characteristics in the feed components. Microwave power at these

levels may contribute to the radiation hazard or exceed certain offaxis EIRP specifications.

-G/T is calculated by bolting single LNA directly to the feed.it does not allow for any post LNA effects.

All values are at the rear feed output flange.

VertexRSI- Antenna Products Divison 975-2191E
Kilgore Texas Facility, U.S.A. 5/6/2009 Page 2 of 2 R.F. Specification
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Equipment List

LNA’s:

Miteq : AMFW-7F-18102200-120-10P-V _ S/N: 1422073
Miteq :AMFW-8F-27303100-180-8P-V _ S/N: 1347269

Analyzer’s:

Agilent E4446A

S/N: MY 43360127
Cal Date: 28JAN09
Cal Due : 28JAN10

Signal Generator:

Agilent E8257D
S/N: MY44320834
Cal Date: 30MAR09
Cal Due : 30MAR11

Source:

Feed Horn: Ka S/N: LNGKACP
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