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Introductory Note to “Notes on Optics of the Green Bank Earth Station” 

B. Shillue 2025-12-29 

This memo was completed in 1995 but never submitted to the NRAO Orbiting VLBI (OVLBI) memo 
series.1 Having been recently “found” it is now being appended to that memo series. Two brief 
comments are made below to place the memo in some historical context. 

Comment about the use of Dichroics 

The memo documents among other things possibly the only instance of a dichroic mirror being used on 
an NRAO receiver installation to facilitate simultaneous dual-band operation.  The use of a dichroic 
(called a frequency selective surface in the memo) adds noise temperature to both the transmitted and 
reflected beam which might be prohibitive in some instances for a radio astronomy receiver. However, 
the 45-foot antenna in Green Bank was outfitted for support of existing Orbiting VLBI missions and thus 
its main function was satellite communications rather than radio astronomy. In this use case, a 0.5 dB 
loss was perfectly acceptable. 

Since the time of the OVLBI work in the 1990s, there are many examples of dichroics supporting 
simultaneous multi-band operation in radio astronomy, and very low losses have been demonstrated.  
Examples include room temperature dichroics used in the Korean VLBI network 21-m antennas [1], the 
Nobeyama 45-m antenna [2], and the Yebes 40m radio telescope [3]. Additionally, cryogenic dichroics 
for millimeter receivers are now being considered in the upgrade path for existing ALMA, SMA, and EHT 
arrays [4-6].  

Comment about Beam Squint 

It should be noted that in section 2.2 of the memo beam squint is addressed. In a circularly polarized 
system, beam squint is inevitably introduced when off-axis optics are used. It refers to the amount that 
the right (RCP) and left circularly polarized (LCP) beams are displaced from each other on the sky, The 
supported OVLBI programs (Japanese HALCA/VSOP [7] and the Russian RadioAstron [8]) did not require 
simultaneous use of RCP and LCP channels, but the beam squint was nevertheless analyzed because the 
45-foot antenna was going to be concurrently used for targeted astronomical surveys [9]. The memo 
analysis predicted that pointing losses due to beam squint would be quite low (< 0. 1 dB), which was 
confirmed by later measurements [10].  
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