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Figure 1. Emulated effect of sub-grid parameter beta on the SMF. Beta 
is denoted as the slope of the boost factor, and boosts Bondi-Hoyle 
acreation by a further 𝑛! . Some data and the best fit is added for 
comparison

Figure 2. The grey lines shows the best fit results for simultaneously fitting the 
SMF and gas fractions in clusters. The dotted line indicates the highest mass that is 
used for fitting.

Next generation observations will be more 
accurate than the current discrepancy between 
different simulations. 

Certain sub-grid parameters have a large impact 
on the results of the simulation (See Figure 1). 

To constrain baryonic effects we calibrate:
1. Gas fractions in groups/clusters
2. The Stellar mass function (SMF)

This gives us a good basis to constrain baryonic 
effects on on the matter power spectrum, cluster 
counts, galaxy-galaxy clustering, etc. [McCarthy et 
al. (2017,2018), Van Daalen et al. (2020)]

Why calibration is important

𝛽

5 Parameters -> Latin Hypercube -> 100 (140Mpc)𝟑 Simulations -> Gaussian process -> MCMC fit to observations 

Fits to observations
Fit 5 Simulation parameters + 2 
bias parameters

Stellar bias -> apertures, SPS, 
dust models -> offset to stellar 
mass

Hydrostatic bias -> M500 from
that assumption -> offset for 
halo mass

Running a simulation with the 
best-fit parameters results in 
excellent agreement with 
observations.

Conclusions/Future

The method accurately predicts the behaviour of the 
simulations, given a set of parameters.

Can be expanded to include cosmology

Combination of sub-grid and cosmological parameters
can help constraining baryonic effects 
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