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Part – I: Antenna Ranges
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Background: SAREX (now ARISS)

• In the Public Eye
– Random contacts with Hams World Wide
– Contacts and Educational activities with schools and 

youth groups
– Visibility for NASA

• Behind the Scenes
– SAREX support for missions and new capabilities
– Crew phone patches with Family
– Special propagation experiments
– Ham ATV experiments
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SAREX Started After STS-9
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top, left to right … 
Lou, W5DID, [SAREX P.I.]
Kai, KE4PT, [Volunteer]
Owen, W5LFL, [Astronaut]

Kai on OV-102 Columbia
with STS-9 antenna
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…The cast included hundreds!
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The Experiment

• NASA asked Hams to measure gain of 
SAREX window antenna

• Motorola-ARC and IBM-ARC responded 
with detailed measurements

• Many Hams sent signal reports
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Space Lab Module on Columbia

Space Lab 
D2 antenna

[old STS-9 
antenna]

SAREX 
antenna

source: http://en.wikipedia.org/wiki/Spacelab
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Space Shuttle Windows

source: framework.latimes.com/2012/09/12/space-shuttle-endeavour/
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We Used Two Consecutive Orbits 
Visible From Plantation, FL

Source: QuikTrack tracking program, AMSAT, Silver Spring, MD
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Vertically polarized Yagi

Horizontally polarized Yagi

Source:     K. Siwiak & Y. Bahreini, Radiowave Propagation and Antennas for 
Personal Communications, Third Edition, Norwood, MA: Artech House, 2007
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What We Found

• We measured signal strength in two 
polarizations with:
– Astronaut using the Window antenna (rev 61) 
– Astronaut using D2 Spacelab antenna (rev 62)

• Calculated Antenna Gain
• Calculated Faraday Rotation (the rotation of 

polarization as a signal passes through the 
charged ionosphere under influence of Earth’s 
magnetic field) 
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Paths through the Ionosphere

• Electron density known after the flight 
and tests (so, we can calculate 
Faraday Rotation)

• Different path lengths result in 
different amount of Faraday rotation
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Ionosphere during rev 61/62 gives 
us electron density

3102
2 /10)2(24.1 melectronsfoFNmF 
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Bottom Line…

• Antenna Range DX was 180 – 1800 miles
• The Window VHF antenna was –10 dBi
• Faraday rotation is significant!

• Consequence: 
Today’s ARISS contacts use gain 
antennas and circular polarization
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The Longest Antenna Range?

• SAREX STS-55 was my 2nd Longest 
Antenna Range Measurement (300 km 
to 2,200 km)

• My “best DX” antenna gain 
measurement was on a 720,000 km 
(447,000 mile) range, and at HF
[That’s Part – II: for another day!] 
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Thanks for your attention! 

Kai, KE4PT

ke4pt@amsat.org

Download: www.qsl.net/k4fk/presentations.htm


