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We developed moth-eye structures as a broadband anti-reflection coating on both surfaces of 300 mm diameter
alumina IR filter with ultra-short pulse laser ablation. This study is for the MUSTANG-2 receiver, which is coupled
to the Green Bank Telescope (GBT), aiming for diverse science goals including observations of the Sunyaev-
Zel’dovich effect in galaxy clusters. The design of optimal structures for the frequency band of MUSTNAG-2
between 75 and 105 GHz was done at the University of Minnesota/Twin Cities, with the goal of achieving an average
of 1% or less reflectance. Based on the design, | fabricated structures on both surfaces of 4 mm thick alumina over
a diameter of 300 mm and demonstrated that the filter had 1% average reflectance. This filter was sent to GBT and
shows the thermal loading on the 300 mK cryogenic stage of MUSTANG-2 10~40% lower than the previous filter
made of Teflon. This work was published as the refereed paper titled “Large diameter millimeter-wave low-pass
filter made of alumina with laser ablated anti-reflection coating” on Optics Express. This is the largest alumina-
based optical element with laser ablated moth-eye structures, and the first such optical element to be integrated into
an astrophysical instrument. We communicate with each other online once a week, for sharing the progress and
discussion, and I appreciate all the international collaborators contributing on this work.
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https://www.issp.u-tokyo.ac.jp/maincontents/news2.html?pid=14785
https://www.ipmu.jp/en/20220127-MUSTANG2
https://opg.optica.org/oe/fulltext.cfm?uri=oe-29-25-41745&id=465539

