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Low resolution, spectroscopic observations detect line 
emission from unresolved galaxies. Target far-IR lines 
such as CO/[CII] which redshift to the millimeter range. 
Reuse existing CMB facilities and detector heritage.

Efficiently measure LSS beyond the reach of optical 
surveys: a single instrument could detect 0 < z < 10! 

We need to improve sensitivity by several orders of magnitude 
for next-generation cosmological constraints.

Progress is driven by advances in detector technology (e.g., 
on-chip spectrometers) and pathfinder experiments that are 
now being fielded.

Spec-
hrs

Example Time
scale 

𝛔(M𝜈) [eV] Primordial 
FoM

105 TIME, SPT-SLIM 2023 0.0015

106 TIME-Ext 2026 0.047 0.1

107 SPT-3G+, 1 tube 2028 0.028 1

108 SPT-3G+, 7 tubes 2031 0.013 10

109 CMB-S4, 85 tubes 2037 0.007 100

https://arxiv.org/pdf/2203.07258.pdf


The SPT-SLIM Pathfinder and Detector R&D

Prototype SPT-SLIM spectrometer On-chip filter bank (T. Cecil)

Silicon wafers are ideal for building high-density integrated 
spectrometer arrays, based on CMB detector heritage. 
State of the art: O(10) spectrometers with O(100), R~100 
spectral channels

Challenges towards O(100-10000) spectrometer arrays: 
increased packing density, spectral resolution, optical efficiency, 
and sensitivity. DOE detector R&D support is critical for enabling 
this progression.

Small pathfinder experiments are essential for testing 
detector technology and measurement techniques in 
realistic on-sky conditions. SPT-SLIM is an example of 
such a pathfinder to demonstrate the on-chip 
spectrometer technology for mm-wave LIM, supported by 
NSF and Fermilab LDRD (~$2M total).

Will make sensitive measurements of the CO power 
spectrum using the South Pole Telescope in the 2023–24 
austral summer.
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