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The MCMC Implementation in Semi-Analytical Model of

Galaxy Formation

LI Shi-jie!'?, YANG Xiao-hu?

(1. Key Laboratory for Research in Galazies and Cosmology, Shanghai Astronomical Observatory,
Shanghai 200030, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China; 3.
Center for Astronomy and Astrophysics, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: Semi-analytical model (SAM) of galaxy formation is an important tool to under-
stand the baryon physics processes in galaxy formation and evolution. It forms and evolves
galaxies in the dark matter halos using dark matter halo merger trees and baryon physics
processes. Because of the poor understanding of baryon physics processes in galaxy for-
mation, there are many free parameters in SAM. From SAM, people can get many galaxy
properties such as stellar mass function, luminosity function, correlation function and so on.
The model is usually adjusted by eyes to get the appropriate prediction which could agree
well with the observation. This makes SAM very difficult and unreliable in determining
model parameters.

MCMC (Markov chain Monte Carlo) method is an algorithm to run numerical simula-
tion by random numbers which are generated by Markov chain. It is a Bayesian statistical
technique for probing complex, highly degenerated probability distributions. It could sample
a multidimensional space with a probability proportional to the likelihood that the model

describes the observational constraints. The MCMC implementation in SAM could help to
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search the free parameter space automatically and get more convinced parameter estima-
tions. In recent years, many SAM researchers have applied MCMC method into SAM and
got some promising results. These studies show that the MCMC method is an excellent tool

to make SAM much more powerful in understanding the galaxy baryon physics processes.

Key words: galaxy formation; Semi-analytical model; MCMC method
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