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Early POD Antenna Testing 



Early POD Antenna Testing 
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Early Antenna Testing 

D&M Flat Ground Plane 

Shown with permission from Nick’s Mom



Early Antenna Testing 
D&M Flat Ground Plane 



Early Antenna Testing 
D&M Flat Groundplane 



Early Antenna Testing 
Choke Ring with/without D&M 



Early Antenna Testing 
2 & 3-ring Choke Ring 

23 cm x 11.5 cm
~ 650 g w/D&M element

30.5 cm x 11.5 cm
~ 850 g w/D&M element



Rooftop POD Antenna Testing 



POD Antenna Testing 



COSMIC-1 Occultation Antenna Pattern 



COSMIC-1 Occultation Antenna Testing 
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SNR Issues
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Some Occultation Antennas 

GRAS GPS ( MetOp )
ROSA ( SAC-D )

COSMIC-1

COSMIC-2
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Comparing SNRs



Lower Troposphere Performance in Tropics 



Chi Ao, JPL; 2011



Key Design Criteria

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

• Low Weight

• Reproducible with minimal fine-tuning

• Low cost,  but “Flight”

• Must fit. 10cm x 40cm x 60cm
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Combiner

Array1 Array2 Array3

Test Hardware
Occultation Antenna Testing 



Occultation Antenna Testing 
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3x4 Steerable Helix Array SNRv; Elevation Cut 
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Helix Array Config for Azimuth Cut



16 256 496 736 976 12161456169619362176 241626562896 31363376 3616 38564096 433645764816 50565296 553657766016 625664966736 69767216745676967936
0

500

1000

1500

2000

2500

3000

0

10

20

30

40

50

60

70

80

90
Array_Test_Helix_rot15deg PRN17  09/10/2011

CA
SNR

Secs

deg

L1CA SNRv combined

L1CA SNRv
D&M + choke ring

Azimuth Cut

Elevation Cut

3x4 Steerable Helix Array
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1x4 Steerable Helix Array Phased for Limb



3x4 Steerable Helix Array Phased for Limb



3x5 Steerable Bifilar Helix Array Phased for Limb



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 

• 12 element design complete and prototype fab 
complete

• Working on more compact and 15 element 
designs as options


