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CMB R&D
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Lower noise by using more sensors at a time to sample the CMB sky

Images from Simons Obs and CMB-S4 collabs, and SLAC

● Challenge: Enormous cryogenic focal planes

○ Reduce wire counts/complexity from room temperature to 0.1K

● R&D paths

○ 4K 

■ ADCs, DACs, ASICs

■ Low-power optical digital links

○ 300K

■ Low-noise custom front ends

■ Compact, low-power electronics 

● MHz 

● GHz 

Simons Observatory cryogenic 
mega-camera with ~40,000 
superconducting sensors

“Simplified” wiring in Simons 
Observatory 
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Cosmology scientific direction in the 2020s and 30s
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More cosmological volume to constrain inflation and dark energy. Higher, more precise redshifts

Images from Rubin, DESI, PUMA collabs, and NIST, ANL
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Rubin LSSTcam

CMB-S4

Spec-S5 (successor to Dark Energy Spectroscopic  Instrument)

HI and C Line Intensity Mapping
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Cosmic Frontier R&D roadmap (from HEP Detector R&D BRN)
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Ge CCDs

SMuRF and 
accelerator timing 
successors

DMF



NIST Boulder


