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Abstract:
Here we fabricate high-performance cryogenic far-
infrared silicon-based optics for use in astronomical 

width of <2um with high yield. 

Summary of Research:

both of which share a similar goal of creating far-infrared 

project is fabrication of etalons for a scanning Fabry 
Perot, being installed on the Fred Young Submilimeter 

Project 1: The scanning Fabry Perot being used on 
FYST is made up of two silicon wafers with a gold 
mirror surface on 
one side, and a deep 
silicon etched anti-

on the other, shown 
in Figure 1. The anti-

interfaces result in 

metasurface allows 

fabrication steps to create these two-layer deep-silicon 
etched structures. 

need to be low-loss, we choose gold, the lowest loss 

structures on the surface of the silicon etalon, as seen in 
Figure 3. 

alignment at cryogenic temperatures. For these reasons, 
a solid-state spectrometer is appealing, particularly for 

mission is a ballon-borne 1.8m telescope using state-

comprised of a highly polished block of silicon, with 
metal mesh mirrors deposited on both sides of the block. 
Figure 4 shows an optical diagram of an integrated 

solid gold coating for 

while R2 is a tunable 

(similar to Figure 3). 

operate a shorter 

We therefore adopt a 
rounded metal mesh to 

Figure 1: (left) Fabry Perot cavity design (right) cross-sectioned deep silicon 
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Conclusions and Future Steps:

for use on the Fred Young Submilimeter 

due to the substrate’s abnormal thickness and 

step of the fabrication process. This is also 


