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* f(R) leads to scale/enviroment-dependent structure growth.

 Affects the distribution of massive galaxy clusters in mass and redshift.

* New (scale dependent) halo mass function (HMF).
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* follow-up richness A from optical confirmation

* Need a robust mass measurement (tSZ significance € gives no

good cluster mass)
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Weak-lensing data from the Dark Energy Survey (DES)
and the Hubble Space Telescope (HST).

Image credit: SPT 2024, Josh + Kevin
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MU (C SPT Cluster Abundance Surveys
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* (alaxy surveys are seclected by tSZ significance

and richness rather than mass.
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* (alaxy surveys are seclected by tSZ significance
and richness rather than mass.

* Halo mass is needed to obtain cosmological

constraints from cluster counts.
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* (alaxy surveys are seclected by tSZ significance
and richness rather than mass.

* Halo mass is needed to obtain cosmological

constraints from cluster counts.

* Relate observables & and A to halo mass M, by

Inobs) = InA,ps + Byps In (7420“) + Copsg (2

piv

TMEX 2025

E
=
]

A4

+

<
(%]
o
0
o}
>
(@)
tl
0]

&
c

-

I

o

18

}_

o

%)

T
FJ
O
()
60
(e8]
S

12



MU (C SPT Cluster Abundance Surveys
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* (alaxy surveys are seclected by tSZ significance
and richness rather than mass.

* Halo mass is needed to obtain cosmological

constraints from cluster counts.

* Relate observables & and A to halo mass M, by

M3ooc

Inobs) = InA, s + Bops In ( v

) + Cobsg(z

Informations about this parameters?
—> WL data
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* My, measured from the tangential shear profiles

* My, biased estimator of Myg0c
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* My, measured from the tangential shear profiles

* My, biased estimator of Myg0c

MWL MZOO
In MO = bWL(Z) + bM ln< MO -

* Relation calibrated by (ACDM) simulations

DES (z < 0.9)

* Shear profiles and My,

wr 688 SPT clusters =
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LMU @  DESand HST Weak-lensing Data | 27 = &

* My, measured from the tangential shear profiles

* My, biased estimator of Myg0c

MWL MZOO
In MO = bWL(Z) + bM ln< MO -

* Relation calibrated by (ACDM) simulations

DES (z < 0.9) HST (06 <z <17)

* Shear profiles and My, * Target observations

QF 688 SPT clusters for 39 SPT clusters g
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f (R)-gravity: scale dependent growth

enhancement f(R) HMF
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f (R)-gravity: scale dependent growth HMEF calibrated to FORGE simulations Apply to SPT clusters with DES/HST WL
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f (R)-gravity: scale dependent growth

HMF calibrated to FORGE simulations

Apply to SPT clusters with DES/HST WL
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