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Motivation

— Baryonic feedback effects of order 10 percent at nonlinear scales.
— Problem not solvable from first principles.
— Hydro sims include AGN feedback at sub-grid level.

— Uncertainty needs to be quantified (parametrisation)




Parametrisation of baryonic effects

Hydro simulations with free
parameters

Cosmo-OWLS
(Schaye et al. 2014, LeBrun et al. 2014)

BAHAMAS
(McCarthy et al. 2016, 2017,...)




Parametrisation of baryonic effects

Parametrisation of halo profiles

— Initial profile (DMO)
—— Final profile (BCM)
- Background

Log (density)

Ptot (7') = Pdm (T) + Pgas (T) + Pstar (T)




Parametrisation of baryonic effects

Halo Model

(Semboloni et al 2011, Fedeli 2013,
Mohammed et al 2014, Debackere et
al 2019, Mead et al 2020)

Piot (k) = Pin(k) + Pon (k)
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Parametrisation of halo profiles

— Initial profile (DMO)
—— Final profile (BCM)
-+ Background

Log (density)

Log (radius)

Ptot (7') = Pdm (T) + Pgas (T) + Pstar (T)




Parametrisation of baryonic effects

Baryonification
Parametrisation of halo profiles

(AS & Teyssier 2015, AS et al 2019,
Arico et al 2019, Lu & Haiman 2021)

— Initial profile (DMO)
—— Final profile (BCM)
Background

Log (density)

Log (radius)

piot(T) = Pam(r) + Pgas(r) + patar(r)




Parametrisation of baryonic effects

Baryonification
Parametrisation of halo profiles

(AS & Teyssier 2015, AS et al 2019,
Arico et al 2019, Lu & Haiman 2021)

— Initial profile (DMO)
—— Final profile (BCM)
Background

Log (density)

Log (radius)

piot(T) = Pam(r) + Pgas(r) + patar(r)




Baryonification
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Baryonification Model
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Not a fit to the power spectrum!

—

see Gir1 & AS (in two weeks)




Weak lensing — Angular Power Spectrum

Cir ) :/gi(x)gj(X)P (i) dx

X? X

(Limber approximation)




Weak lensing — KiDS (see Asgari et al 2020)
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Weak lensing — KiDS
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Weak lensing — KiDS

Marginalising over baryonic effects
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Baryonification model

with 5 free parameters




Weak lensing — KiDS
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Combining with X-ray gas fractions
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Weak lensing — KiDS
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Weak lensing — KiDS
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Weak lensing — KiDS
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Weak lensing — KiDS
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Weak lensing — future (Euclid)




Weak lensing — future (Euclid)
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Weak lensing — future (Euclid)
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Weak lensing — future (Euclid)

L5
B Weak lensing only

wCDM cosmology . B Weak lensing + X-ray
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Weak lensing — future (Euclid)
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