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The growth of dark matter perturbations

At sub-horizon scales, during the linear regime:
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Growing modes solutions:
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The spectrum of matter fluctuations

k3 P (E)

Linear matter power spectrum A*(k)

Temperature of universe [eV]
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Evolution of number of relativistic degrees of freedom
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Evolution of number of relativistic degrees of freedom
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Evolution of number of relativistic degrees of freedom
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Entropy conservation:
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Evolution of number of relativistic degrees of freedom
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Background evolution of the primordial plasma
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Effective equation of state of the primordial plasma
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The underlying growth of dark matter perturbations

X
Background evolution modify the evolution of DM fluctuations: 3’)
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The underlying growth of dark matter perturbations
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The underlying growth of dark matter perturbations

X
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Induced clustering suppression
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Induced clustering suppression

= Cross the horizon earlier
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Induced clustering suppression
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Induced clustering suppression
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The gravitational potential
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The gravitational potential

= Cross the horizon earlier
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Induced clustering suppression
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Further effects from weak neutrino decoupling
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Overall net effect

k3 P (E)

Linear matter power spectrum A*(k)
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Overall net effect
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Linear matter power spectrum A*(k)

[a—

[a—

(-
<=
-]

p—t
o
—

—
-
-

=
Lo

T
o

10~8

Temperature of universe [eV]
10° 10° 10 10° 10" 10'Y 10'?

———_

”" CLICK HERE  'HCKHERE

p — m—

ULIGK HERE

=

o 0
E < 2 - Interacting DM
2z £ o T = —— WamDM
EG = § '_'g = = Barly MD
D = T = ~—— Axion Misalignment -
§ = ._('2 ? Eg ~ Vector DM
= @ = = = ~== Axion String
1 : O UI 1 m 1 U) 1 1 m 1 | 1 |
102 10° 102 104 109 10% 1010
Wavenumber & [h/Mpc]
1016 1012 108 104 10° 10~ 108 1012 1016

Halo mass My, [Mg)]

Matter clustering suppression induced by Standard Model processes - David Camarena

12



Overall net effect

k3 Py (k)

Linear matter power spectrum A*(k)
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Takeaways

« SM processes will break the scaling solution, introducing features in the matter PS.

 |In general, we expect clustering suppression at scales entering the horizon at e-e+ annhi.

« Weak neutrino decoupling will impact scales k > 10* 1/Mpc.

e Stay tuned for the net effect!
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