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What is Atomic Dark Matter (ADM)?
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Parameter Constraints
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https://arxiv.org/abs/2212.02487
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Effects of ADM

(Also see Cry-Racine et al)

https://arxiv.org/abs/1209.5752


Effects on matter clustering

(linear theory)
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Effects on CMB

(linear theory)



Parameter Constraints



Low S8 direction
Good fit to CMB data. 



Low S8 direction
Deviates in P(k) and Lensing potential spectra at small scales.



Forecasts

Surveys

SPT-3G
Ext-4k (2023) 0.051 0.013 K 0.13

SPT-3G
Ext-10k (2026) 0.039 0.009 K 0.10

SO Baseline 
(2029) 0.033 0.009 K 0.08

CMB-S4 (2035) 0.007 0.004 K 0.04

Current data

SPT-3G Ext-4k

SPT-3G Ext-10k

SO Baseline

CMB-S4 Wide



Conclusion

● Low-temperature ADM can possibly alleviate the S8 tension.
● This solution can be testable with CMB measurements in the near future.
● The main impact on CMB observables, in the low temperature region, is via 

CMB lensing effect.
● The signal arises in a regime where non-linear evolution is important. Our work 

is entirely with linear theory.
● Our work motivates working future work on the non-linear predictions of ADM 

model.


