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Particle Dark Matter Effects on the CMB
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CMB & 21cm: capable of EWeVscale DM search.
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Standard ionization evolution (pt#eoR
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DM windows inx_ history

Annihilation: raises the Xloor, Decay: steady rise
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Impact from steady (higanergy) injection

A Deposit energy into IGM during the dark age of Universe
A (1) lonize (a fraction of) the IGM; (2) Heats the IGM

A A small energy budget for a large impact

Possible Observations: On decay lifetime:
Continuum Indirect 26 _ -
Search((FermiLAT etc): z>10*s (lines:z>10s)

IGM ionization z>10%s
pre- EOR(PLANCK)
IGM heating Z>10%% s (existence)
pre- EOR(21cm,projected) Higher precision cosmic data
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Formalism: NP lonization

. Extra amount of free electrons

. Enhanced CMB scattering Y
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Redshiftdependena®injection rate

Energy deposit rateanbuild up overtime

NP processes different) injection history

DM Annihilation : fast during high z,
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Late timedensity clustering boosts the annihilation rate at&)(50)
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DM Decay. a steady rate, unaffected by structure formation
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Xe on CMB € damping &pol. peakshift
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Forecast on Thermal WIMP massechannel)....qce:
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Forecast on WIMP lifetime (decay to photons)
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Evaporating PBHs, (lownass)
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