National Aeronautics and Space Administration

FY23 Innovative Spontaneous Concepts Research and Technology Development (ISC)

Far-infrared mesh filter development and characterization
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Broadband / variable band-pass version
Targets on the same wafer: 25, 30, 35 um

Objectives: Fabricate and characterize metal-mesh 1) Silicon wafer + aluminium etch stop 2) Polyimide + Au cross definition (varying geometry
band-pass filters in the 25-40 ym region, which is the most across wafer)
lacking in commercial filter solutions. To make the process -
easily reproducible, spin-on polyimide was used on silicon
substrates.

Background: Several detector technologies are currently
being developed for far-infrared wavelengths (>25 um). This

Includes superconducting technologies such as MKIDs,

QCDs and SNSPDS, for applications in aStrOphySiCS’ €.g. the 3) Final: 2 Layers of Au and 3 layers of Polyimide 4) DRIE - stop on Al
PRobe far-Infrared Mission for Astrophysics (PRIMA), and

the Balloon mission for Galactic and Infrared Science
(BEGINS), and also dark matter searches. Multi-layer metal-
mesh filters are an attractive solution at these wavelengths,
but are not readily available. We set out to develop an in-
house capability of filter fabrication and characterization at

the Microdevices Laboratory (MDL).
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i Sample 2, C=9.5um, L=8.5um, W =1.25 um|]

7) Cut remaining polyimide with exacto knife and
break tabs. Mount into 1" optics mount.
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(can try Invar if we want to
use Stycast to glue the filter -
Si might crack on cooldown
to 4 K due to CTE mismatch)
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Transmission through one of the fabricated band-pass filters

_ Proposed process for suspended metal mesh filters, which will enable linear variable
designed for 23 um.
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Scanning electron-beam image of metal mesh filter, demonstrating 1 um resolution. Cross-shaped

Jet Propulsion Laborator . . . . .
P y holes in a gold film act as a band-pass filter, while a square would correspond to a long-pass filter.
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