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A roadmap to establishing the kSZ
effect as a benchmark for
hydrodynamical simulations
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Extracting unbiased cosmology from weak lensing

Weak lensing requires accurate predictions for the impact of

baryonic feedback processes on the non-linear matter distribution
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Benchmarked on X-ray observations
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Extracting unbiased cosmology from weak lensing
The kSZ etftect has opened up the possibility of ‘extreme’ feedback

scenarios...
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Extracting unbiased cosmology from weak lensing

The kSZ eftect has opened up the possibility of ‘extreme’ feedback

scenarios. ..
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A simulation study of the kSZ effect

1-05: T 1. Do any of the

hydrosimulations predict
kSZ signals in agreement
with observations?
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Measuring stacked kSZ profiles in simulations

1. In the simulations we measure:
*  Gas mass
* Gas line of sight velocty
* Halo line of sight velocity

2. We follow the methodology used in
the observations, z.e. CAP filtering,
modelling the beam.

3. We measure a velocity-weighted stack over many galaxies:
selecting the sample is key!
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The stellar mass dependence of the kSZ: comparing to DESI x ACT

How do we select the right galaxy sample in the simulations?
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The stellar mass dependence of the kSZ signal: abundance matching

We don’t trust the stellar masses reported in simulations, so we could
abundance match to an observed GSMF
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Managing cosmic variance
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The stellar mass dependence of the kSZ signal: galaxy-galaxy lensing
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|Bigwood, Yamamoto, Siegel, Amon, McCarthy+ in prep. 2025]
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The stellar mass dependence of the kSZ signal: galaxy-galaxy lensing
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No single hydrosimulations can match the mass dependence of
the kSZ signal seen in the data
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Looking ahead: a simulated-based emulator for kSZ-SP(k)

Tis: [pK arcmin?]

1071

Pirsa: 25070071

10¢

10V

¢ DESI+ACT ][

L H

" | 1 e

6 [arcmin]

@ [arcmin]

6 [arcmin]

1

6 [arcmin]

l 'l 'l
o
N}

ANTILLES SP(k = 1)

O
0o

Page 13/17



Looking ahead: a simulated-based emulator for kSZ-SP(k)
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What should come next?

1. Given the kSZ 1s definitively telling the story of strong
feedback - how do we jointly analyze these measurements with
X-ray to create a consistent picture of feedback? See Jared’s

talk next!

2. How do we realize simulations that can reproduce the
extreme feedback preferred by the DESI Y1 + ACT kSZ

measurements?



XFABLE: the case for large-scale AGN feedback in hydrostmulations
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We have established a roadmap for using kSZ as a benchmark of

feedback models
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kSZ measurements indicate that feedback 1s more extreme than any of
the fiducial simulations.
No simulation can reproduce the mass dependence of the DESI+ACT
measurements; scrutinizing both the simulations and the data 1s required
(Bigwood, Yamamoto, Siegel, Amon, McCarthy+ in prep. 2025)
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