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● Dedicated laboratory experiments search for dark matter interactions with Standard Model 
particles 

● Notably, direct detection places stringent limits on interaction cross section
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from Dark Matter Limit Plotter by Saab & Figueroa

search for same physics with 
cosmological observables
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Dark Matter Scattering
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Effects of Dark Matter Scattering
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Scattering with protons (n = 0)
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Planck 2015, spin-independent (this work)
Planck 2015, spin-dependent (this work)
Spectral distortions (Ali-Haı̈moud et al, 2015)
Planck 2013 (Dvorkin et al, 2014)
Planck 2013 + Ly-a (Dvorkin et al, 2014)
COBE + 2dF (Chen et al, 2002)

Gluscevic, KB (PRL 2018) 
see also: KB, Gluscevic (PRD 2018)

Rogers, Dvorkin, Peiris (PRL 2022)
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CMB Projections: Scattering with protons (n = 0)
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Li, Gluscevic, KB, Madhavacheril (PRD 2018)
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Scattering with protons (n = − 4)
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Planck 2015 constraints

CMB-S4 projection

KB, Gluscevic, Poulin, Kovetz, Kamionkowski, Barkana (PRD 2018) 
Kovetz, Poulin, Gluscevic, KB, Barkana, Kamionkowski (PRD 2018)
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Planck excluded

see also de Putter+ (PRL 2018)

Attempt to explain EDGES for  
scattering on ionized and neutral particles
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Scattering with electrons
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Direct detection
FDM = 1

FIRAS
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Xenon1T

n = 0
Planck CMB

Milky Way satellites
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Direct detection
FDM = (Æme/q)2
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Nguyen, Sarnaaik, KB, Nadler, Gluscevic (PRD 2021) 
see also  Buen-Abad+ (2021)



CMB-S4 Collaboration Meeting, May 9-13, 2022 9

Complementarity
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Snowmass 2021 Theory Frontier: Astrophysical and Cosmological Probes of Dark Matter (2203.06380)
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Complementarity
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Snowmass 2021 Theory Frontier: Astrophysical and Cosmological Probes of Dark Matter (2203.06380)
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