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Fifth forces in the Dark Sector

* Long-range forces in the dark sector can be constrained by present cosmological observations

» Sensibly more precision will be reached with present and future galaxy surveys (DESI, EUCLID...)

Simplest scenario

DM Baryons
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Fifth forces in the Dark Sector

Different bkg evolution: modified distances d(z) o« H ' = (Hxcpy + AH) ™!
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Fifth forces in the Dark Sector

Different bkg evolution: modified distances d(z) o« H ' = (Hxcpy + AH) ™!
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Faster growth of matter fluctuations
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Effects on linear cosmology

CMB power spectrum mostly affected by bkg
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Effects on linear cosmology

104}
1000 §

100

P(k) [Mpc*h ™

10¢

=002 |

130 -":

125} ~z=m

F
120V

1.15}
1.10¢
1.05F
1.00E

P(k)/P(k)acom

-
i
-l

—
——
- ==

0 .(iO 1
2204.08484

0.01

k [h Mpc ']

0.1




Effects on linear cosmology
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Effects on linear cosmology
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Effects on linear cosmology
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8ini = 107*, Planck TT,TE,EE

Sini = 1074, Planck TT,TE,EE + BAO

Sini = 1074, Planck TT,TE,EE + R21

ini = 10~ *, Planck T'T,TE,EE + lensing + BAO
Sini = 1071, Planck TT, TE,EE + lensing + R21
ACDM, Planck TT,TE,EE
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Effects on non-linear cosmology

Problem: we observe galaxies, which track dark matter fluctuations ——> Bias expansion



Effects on non-linear cosmology

Problem: we observe galaxies, which track dark matter fluctuations ——> Bias expansion
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Effects on non-linear cosmology - Bispectrum
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* Polein the squeezed limit



Effects on non-linear cosmology - Bispectrum

In the squeezed limit with two different tracers, the bispectrum has a pole
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Effects on non-linear cosmology - Bispectrum

In the squeezed limit with two different tracers, the bispectrum has a pole
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EP violation!
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Effects on non-linear cosmology - Bispectrum
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(B — Bacpa )/ BByepa

Effects on non-linear cosmology - Bispectrum

 The log enhanced growth
/ factor “covers” the pole
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(B — Bacpa )/ BByepa

Effects on non-linear cosmology - Bispectrum

 The log enhanced growth
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(B — Bacpa )/ BByepa

Effects on non-linear cosmology - Bispectrum
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(B — Bacpar )/ BBacpm

Effects on non-linear cosmology - Bispectrum
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(B — Bacpar )/ BBacpm
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Effects on non-linear cosmology - Bispectrum
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Effects on non-linear cosmology
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non-linear theory improve the
bound by more than a factor 10
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Effects on non-linear cosmology

Reach from total matter power spectrum
(EUCLID prospect, 1 free parameter)
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Naturalness of the model

Assuming scalar DM:
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Simplest case: quadratic potential B = 9D

Estimate of the one-loop correction to the scalar mass gives:
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Relation with other 5° force experiments

The scalar mediator can couple to the SM if DM does, e.g. the axion
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CMB lensing
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