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Objectives: Optically demonstrate closely-packed, micro-lens coupled Kinetic Inductance Detector (KID) arrays with the required detector NEPs for both
iImaging and spectroscopy for a space mission with a cooled telescope in the wavelength range of 25-400 microns. We target the detector performance
requirements for PRIMA, particularly an array for 25 microns, which is at the short- wavelength (and hence more difficult for superconducting detectors)
nd of PRIMA's range.
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Background: The Astro 2020 Decadal Survey strongly endorsed a line of Astrophysics Probe missions. JPL has submitted a proposal for
a mission called PRIMA that baselines mid- and far-infrared kinetic inductance detectors (KIDs), a superconducting detector technology originally
\developed at JPL [P. K. Day, H. G. LeDuc, B. A. Mazin, A. Vayonakis, J. Zmuidzinas. Nature, 425, 6960, 817-821 (2003) ]. p
(Approach and Results: The detector array is based on the lenslet-coupled lumped-element KID design (fig. 1) originally used for a small pathfinder )
instrument called MAKO [Swenson et al., 2012]. The lenslet arrays are fabricated lithographically by our partners at Goddard using gray-scale
techniques and etching into a silicon wafer. They are then hybridized with the detector wafers made at JPL using a sub-micron epoxy bond layer. The
\hybridized detector arrays were measured in a dilution refrigerator test bed using a cryogenic black body calibrator. y
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Fig 2. Noise, optical responsivity and NEP of the 25-micron band KID versus absorbed optical power
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Fig 5. Low frequency noise spectra

Significance/Benefits to JPL and NASA: These results establish an approach to detectors meeting the requirements of the proposed Astrophysics
Probe mission PRIMA as well as the Flagship mission concept Origins Space Telescope.
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