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BACKGROUND

WESTFORD ANTENNA

The WESTFORD antenna [3] is part of the MIT 
Haystack Observatory, located in Westford MA. This 
18.3m radio telescope is used mainly for geodetic VLBI 
by NASA and is part of a global VLBI network.
The antenna is currently used for our measurement 
and simulation works, thanks to a precise modeling of 
its gain pattern.

RESULTS
The survey is centered on two experiment setups:
● Joint observation of satellite transits in downlink 

band (10.82GHz) and radio astronomy protected band 
(10.69GHz); CONCLUSION

● The protected bands being essential for radio 
astronomy, it is important to survey and measure 
the impact of mega-constellations on our systems.
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The rapid growth of LEO satellite constellations is 
transforming global connectivity, bringing internet 
access even to remote regions. However, many of 
these areas host radio telescopes that depend on 
extremely low levels of radio interference. As satellite 
deployments rise, observatories face increasing RFI 
exposure from both intentional and unintended 
emissions [1], threatening sensitive observations and 
demanding new strategies for coexistence [2].
This work presents recent observations of satellites 
both in their downlink band and in radio astronomy 
protected band, using both the WESTFORD antenna at 
MIT Haystack Observatory, and the BigDish antenna 
on MIT campus. Our work focused on the 1.42 GHz 
band containing a hydrogen emission line and the 
10.69GHz, at the edge of the satellites downlink band.

ADDING 1420 MHz TO WESTFORD
In addition to the VGOS system, a 1.420 GHz feed was 
designed and positioned at an offset from the 
Westford focal point to enable observations in the 
protected band between 1.400 and 1.427 GHz. 

● Observation of Starlink transits at 1.42 GHz, using 
the Westford and BigDish antennas at the same 
time. The use of two separated antennas enables the 
rejection RFI local to either telescope site.

Above: Flux of OneWeb (left) and Starlink (right) passes, in downlink 
band (blue) and protected band (orange) with ITU thresholds.

Right: Flux of 
satellites observed 
in donlink band 
(top) and protected 
band (bottom) with 
ITU thresholds 
and Cas A as 
comparison.

● Dual channel RH/LH Circular 
polarization

● 41.1 dBi Gain
● ~35 K Tsys
● Filtered for 1.400 to 1427 MHz 

(~70MHz 3dB Bandwidth)
● designed to operate in 

tandem with 6m BigDish on 
MIT Campus
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