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Outline

• Brief Description of Horn Antennas

• Toroidal Low Gain Antenna
– Design
– Construction
– Performance

• High Gain Antenna
– Design
– Performance
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Horn Antennas
Fore and Aft Low  & Medium Gain Antennas

Heritage Designs
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Model description of LGA Antenna
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Model description of MGA Antenna
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Toroidal Low Gain Antenna
New Development for Juno
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Requirements

10TLGA HRCR – July 7, 2010

Axis of antenna

θ

Dipole is candidate Antenna
But the ~2 dB gain is insufficient
And band width too narrow

Need 4.5 dBi @ 7.1 GHz 
& 6 dBi @ 8.4 GHz
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Bottom cone 
grounded to coax 
outer conductor

Coaxial cable input

Upper cone 
connected to coax 
inner conductor

Standard Bicone Antenna
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Parabolic Bicone Antenna
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High Gain Antenna
New Development for Juno



Jet Propulsion Laboratory
California Institute of Technology High Gain Antenna 

Requirements

16
HGA HRCR D-65808 – 9/30/2010

The technical data in this document is controlled under the U.S. Export 
Regulations; release to foreign persons may require an export authorization

For Telecommunications
41.5 dBi @ 7.1 GHz
43.0 dBi @ 8.4 GHz

For Gravity Science 
42.7 dBi @ 34.3 GHz
41.0 dBi @ 32.1 GHz
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High Gain Antenna
HGA Optics Design

Shaped Gregorian Optics
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High Gain Antenna
Performance

X-band

RCP LCP
8.4 GHz7.1 GHz

RCP LCP
32 GHz

RCP LCP
34 GHz

RCP LCP
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Conclusions

• Typical NASA Spacecraft Require multiple Antennas; 5 in this 
case

• Often need to expand on existing off the shelf technology

• As of now all 5 antennas have be in operation on the 
spacecraft and all are working according to plan
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