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Fifth forces In the Dark Sector

A Longrange forces in the dark sector can be constrained by present cosmological observations
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Fifth forces In the Dark Sector

Different bkg evolution: modified distancesd(z) o« H ' = (Hxcpy + AH) ™!
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Effects on linear cosmology

CMB power spectrum mostly affected by bkg

~ a
g’ fi log —= ~ 8 < 1
Aeq

Shift in the peaks from modified angular
diameter distance
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Effects on LSS
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Effects on LSS
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Effects on LSS
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Effects on LSS

Problem: we observe galaxies, which track dark matter fluctuations—— Bias expansion
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Problem: we observe galaxies, which track dark matter fluctuations——  Bias expansion
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Effects on LSS
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Effects on LSS
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A Different spatial structure
A Not logenhanced
A Possible poles in the squeezed bispectrum
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Effects on LSS
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Effects on LSS

Signal

Different scaling with the DM fraction

dominated by /:,/>

new spatial
features

10}

0.10+

Jom

0.01L
0.001 0.005 0.010 0.050 0.100 0.500 1

=

4
) Bacomi (g, k. k) ‘" 23AB(g, k, )

Signal dominated by
log-enhanced
corrections



Effects on LS32ole of the Bispectrum

In the squeezed limit with twdifferenttracers, the bispectrum has a pole
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Effects on LS32ole of the Bispectrum

In the squeezed limit with twdifferenttracers, the bispectrum has a pole

EP violation!|
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Still feel a long wavelength potential!
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Effects on LS32ole of the Bispectrum
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Effects on LS32ole of the Bispectrum
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Conclusions

A Fifth forces in thelark sectomodify both the evolution of the background and of the
perturbations

A LSS expected to improve bounds from linear theory by a faefor 2

A Signal dominated by background effects, relative density and velocity effects dominate only
small DM fractions

A Bispectrum limited by systematics, need to improve the theoretical predictions

A Pole observables can make equivalence principle violation manifest in the squeezed limit of

bispectrum
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Naturalness of the model

Assuming scalar DM:
1 I

1
L= =0,x0"x — —m>x*+ 58”,38“3 — Vi(s) — gpmy sx”

2 2 X

Simplest case: quadratic potential

Estimate of the ondoop correction to the scalar mass gives:
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Relation withother fifth force experiments

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



