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Can QE test universal free fall?

EP violation
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Falling Dark Matter

Dark-matter non-linear due to gravity
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e.g. Sherwin+,2012,Schmitfull+,2015Desjacques+,2018



Falling Dark Matter
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Falling Galaxies

Galaxies are biased tracers of non-linear dark matter

Credit: Cooray & Sheth

5y ~ b161 + (b1 + 21/17b2)5¢ + b16s + (b1 + 7/2b2)d7

No new additional bias!

b101 (2 + \I—}L)



Shifting under along-mode

50 Bapr ~ (61(K)da(ka)op(kp))
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Symmetric Anti-symmetric
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Now break the EP
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Kehagias, Riotto, Petroni, Peloso,Creminelli, Simonovi¢, Valageas, Lewandowski, Vernizzi,

Motivation to study (mixed) bispectrum to detect violations of EP

-But covariance is hard

-Combination with trispectrum? Shot noise? Window functions? Systematics?

e.g. Chan&Bolt 2017, Sugiyama+2023
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(54(k1)0B(k2))fixed 5, ~ f(k1, ke = K — k)0, 07 ~ 7

e.g. Lewis 2011, Schimitfull+ 2015, de Putter 2018, Dai+ 2020, Li+2020, Darwish+ 2020, Carron&Lewis 2024

Abacus DESI sims
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Power 103:

LRGXEL
OXELG Main cost a bunch of FFTs. Widely applied for CMB secondaries.
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Prediction

Preliminary

(Includes bispectrum shot noise)

10-2 GPU code with applications on EP, non-linearity and PNG




Effective reconstruction bias
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Very exaggerated example



Preliminary forecasts
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Imagine a Stage V survey
: 2 2 —3 2
Ideally.... lim o (K)jOth ~ Osinglekmax ~ O-Single/Nmodes

xr—(



Contacts

Omar Darwish Lawrence Dam

o.darwish@proton.me lawrence.dam@unige.ch



