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Cosmic shear challenges: modelling baryon feedback
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Cosmic shear challenges: modelling baryon feedback
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DES data: Fiducial anaylsis

DES data: No astrophysical uncertainties

Clustering Amplitude, Sg = 63(Q,/0.3)°>

Page 5/24



Next-generation cosmic shear: Test LCDM into the non-linear regime

Large scales

Small scales

1000 Primary CMB

10

CMB lensing

CMB-lensing x Galaxies

RSD/
Clustering

0.1

0.01 0.1

Amon | Princeton

Pirsa: 25070005

k [Mpe ™)

1

10

Early times

Late times

P (k)

Vogt et al 2023

DESC Y 10 forecast

— Linear ACDM
--- Non-linear ACDM

------ m=10"2eV
m=10">eV il 7
~%6 2 \ =
______ m= I 0 eV = \\\\ =
-27 5 W 8
------ m=10"""eV Z AN
6: \‘\ Ny (S
\ \\\ =
------ m=10"%eV
““‘ P Yy \\\‘\\
10° 100 107" 10" 10' 10°
k [h/Mpc]

[Preston, Amon & Efstathion 23]
[Preston, Amon & Efstathion 24)

Page 6/24



Cosmic shear challenges: modelling baryon feedback

Halo model approach calibrated on Extreme feedback? : Required suppression to
BAHAMAS hydro-simulations reconcile weak lensing and CMB cosmology
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Test models of baryon feedback: Implicit and explicit model priors
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Test models of baryon feedback: Implicit and explicit model priors

X-ray hot gas fractions: kinetic SZ effect profiles:
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Test models of baryon feedback: Implicit and explicit model priors

X-ray hot gas fractions:

kinetic SZ effect profiles:

-
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Gas priors are important!
Do X-ray and kSZ give a consistent view of feedback?
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kSZ + cosmic shear: evidence for extreme feedback

X-ray hot gas fractions:

kinetic SZ effect profiles:
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kSZ + cosmic shear: evidence for extreme feedback
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kSZ + X-ray predict different feedback strengths?

Compared to X-ray, kSZ probe different masses , redshifts and scale extent of halos
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FLAMINGO simulations
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The importance of sample selection for studying kSZ in simulations:
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The importance of sample selection for studying kSZ in simulations: galaxy-galaxy lensing
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kSZ + galaxy-galaxy lensing: evidence for extreme feedback

i
1.05 l .
I —
- e — - eiairresasersssssemsnssneninrarasasiararassarsrnarsrsrnanansrnenss e cecilleiiiiiiiia, ™
el vy & 'l - 5
2 0.95 T =
a ; e
= I =8
& 0.90 F — FLAMINGO | . S
2 fgas+20 / ﬁ :  —
E’ fgas—20 / FLAMINGO (N,=6.8%1.3)
085 e 4o . 0% Planck+ACT ¢
— fgas—8o ; : ‘
0.80 | . Fop ¢ + T
—- MillenniumTNG = 1 e ¢ ¢ + :
-~ BAHAMAS . . ¢ °
0.75 Ew Nt | AR T | MR | R L
0.01 0.1 1 10 100 0 2 1 6 8
Wavenumber k [h Mpc™] 6 [arcmin]

kSZ inconsistent with
HAMINGO by ~/0 (McCarthy, Amon, FLAMINGO+ 24]

Amon | Princeton

Pirsa: 25070005 Page 17/24



kSZ + galaxy-galaxy lensing: evidence for extreme feedback
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kSZ + galaxy-galaxy lensing: evidence for extreme feedback

I | 1 I | 1
10 3
=
£
©
 10%F -
N
it _ [ *’
= . measurements from 1 — FLAMINGO
Y07 " Ried Guachalla, Schaan +25 4 . | F -~~~ FLAMINGO fgas 80 7
2 4 6 2 4 6 2 4 §
R [arcmin] R [arcmin] R [arcmin]
[S7egel, Amon, McCarthy+ in review)
O [ McCarthy, Amon, FLAMINGO+ 24] Arien][erestan

Page 19/24

Pirsa: 25070005



kSZ + galaxy-galaxy lensing: evidence for extreme feedback
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There is mounting evidence that feedback is ‘extreme’
but inconsistencies between kSZ & X-ray
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There is mounting evidence that feedback is ‘extreme’
but inconsistencies between kSZ & X-ray
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Do any of the state-of-the-art

simulations fit the data?
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extra slides
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