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Antennas for the Next Radio Occultation Mission




Early POD Antenna Testing




Early POD Antenna Testing
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Early Antenna Testing

D&M Flat Ground Plane
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Early Antenna Testing
D&M Flat Ground Plane

MULTIPATH TESTS (CONT'D)

LNA ASSY

P1-4.1+L1+3.1* L2 (cm)
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Time (hrs)



Early Antenna Testing
D&M Flat Groundplane

MULTIPATH TESTS (CONT'D)

Sat # 11 elevation (deg)

L2 (cm)

-4.1 L1+ 3.1

P1




Early Antenna Testing
Choke Ring with/without D&M




Early Antenna Testing
2 & 3-ring Choke Ring

23cmx11.5§m 30.5cmx 11.5cm
~ 650 g w/D&M element ~ 850 g w/D&M ’nent



Rooftop POD Antenna Testing

2-ring vs 3-ring choke

3-ring Choke with D&M

2 ring Choke with D&M
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POD Antenna Testing

2-ring vs 3-ring choke

3-ring Choke with D&M

2-ring Choke with D&M
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COSMIC-1 Occultation Antenna Pattern
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COSMIC-1 Occultation Antenna Testing




COSMIC-1 Occ antenna vs CHAMP Occ Antenna

COSMIC EM Antenna vs CHAMP Occ EM
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SNR Issues

H-F Antenna test (Mar 25-26, 2003)

Predicted L1 SNRv from Occ Ant (EM1)

L1 SNRv from Occ Ant (EM1)

L1 SNRv from POD Ant (EM1)

Secs of data




Space Loss
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Some Occultation Antennas
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Comparing SNRs
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COSMIC Setting Occultation (DOY 180 2008)
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Lower Troposphere Performance in Tropics

COSMIC4 setting 30S-30N Aug.2007
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the surface
(worse for low
SNR)
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Global (CObMIC §ept 07 Aug 08) Fraction of profiles with min alt < 500 m (Sept 2007 - Aug 2008)
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Key Design Criteria

® Wide-band, High Performance (SNR over the region
of interest)

® | ow Weight

® Reproducible with minimal fine-tuning
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Test Hardware
Occultation Antenna Testing




Occultation Antenna Testing




3x4 Steerable Helix Array SNRv; Elevation Cut

Array Test Helix rotl5 deg PRN17 09 10 2011

Array 1 Array 2 Array 3

1000 2000 3000 4000 5000 6000




3x4 Steerable Helix Array SNRv (Combined)

Array_Test Helix_rot15deg PRN17 09/10/2011

L1CA SNRv
combined

~16.3 dB

D&M + choke
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Helix Array Config for Azimuth Cut




3x4 Steerable Helix Arra

Array_Test Helix_rot15deg PRN17 09/10/2011

Azimuth Cut

L1CA SNRv combined
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Array Test Helix_rot15deg PRN17 09/10/2011
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Digital Beam-forming over Azimuth Range

Array Test Helix_rot15deg PRN17 09/10/2011
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1x4 Steerable Helix Array Phased for Limb
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12-element BIFILAR Array -- L1 Gain - BEAM S1IEERED -25 deg e
e R |

on  [deq]

-
Fi

—
o
=

3

above |oC

tion :

eva

El

N N N N N N SN N SN S N

AN OF O TE TA OF ON CF
-90-85-80-75-70-85-60-55-




Summary

® 2-ring choke ring with D&M element for POD
® Materials selection for prototype, flight tested

® Passively steered towards limb from vertical to
allow un-tilted mount to spacecraft

® |2 element design complete and prototype fab
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