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ABSTRACT

The Near Earth Object Surveyor (NEO Surveyor) project will provide the most comprehensive survey of potentially hazardous objects ever completed. A critical enabling technology for NEO Surveyor is its Infrared Focal Plane Arrays (FPAs), particularly the long-wave infrared (LWIR) detectors, which operate at temperatures achievable in space via passive cooling. Passive cooling reduces the cost and complexity of the mission while eliminating cryogen lifetime limitations. NEO Surveyor will utilize four 2k x 2k mid-wave infrared (MWIR, 5.7um-cutoff) HgCdTe and four 2k x 2k LWIR (~11um-cutoff) HgCdTe focal plane arrays produced by Teledyne Imaging Sensors (TIS). Since NEOs attain temperatures near 300K, peak sensitivity demands this LWIR response. The WISE and NEOWISE missions have already demonstrated the utility of space-based MWIR HgCdTe and LWIR Si:As FPAs for NEO detection. However, the Si:As FPAs required life-limiting cryogens to maintain their 8K operating temperature. For NEO Surveyor to utilize LWIR FPAs with a bandpass near the 300K blackbody peak for NEOs while taking advantage of a wholly passively-cooled thermal design, NEO Surveyor project partners at TIS, University of Rochester, JPL, and University of Arizona have worked since 2005 to improve the performance of the LWIR FPAs. The result is LWIR FPAs with excellent quantum efficiency, low dark currents while maintaining adequate well depth, and >90% operability at 40K focal plane temperature. This paper covers the past development of this technology and recent results from the testing of NEO Surveyor FPAs. 
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