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n(>Vmax,acc)=n(>L)   or n(>Mhalo)=n(>M*)   or   …. 
 

 

 No environmental dependence in L-Mhalo or M*-Mhalo relation, although sometimes 

Mhalo or Vmax for subhalos is taken at the time of accretion, while isolated halos use 

current value  

 

 Redshift evolution of these relations is accounted for by matching of appropriate mass 

functions and luminosity functions at different redshifts 



a SHAM practitioner? 

(Bethernim et al. 2012, AA 537, L5)  



n(>Vmax,acc)=n(>L) 
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Galaxy clustering in SDSS at z~0 
Is well reproduced by simulations 
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halo clustering vs Subaru Deep Field (z~4) 

dotted line: dm  

solid lines: halos 

circles: Subaru data 

    (Ouchi et al. 2005;                                                                               

Kashikawa et al. 2005) 

 

strong deviation 

from power law  

at rp~0.3h-1 Mpc 

at z~3  

was predicted by 

simulations 

 

(Zheng 2004; 

Kravtsov et al. 2004) 



Boylan-Kolchin et al. 2012 

Abundance matching and dwarf galaxies: 
Indications of puzzles/problems 

Ferrero et al. arXiv/1111.6609 



n(>Mhalo)=n(>M*) 

Abundance matching for MW dSph 

Baldry et al. 2012 

stellar mass function 

“classical” MW dSphs 

Tinker et al. 2008 

halo mass function 



Stellar mass function at dwarf masses 
may depend on environment 

Baldry et al. 2008 

Clusters 

(small-mass 

slope ~ -1.8) 

field  

(small-mass 

slope = -1.5) 



Stochasticity of star conversion efficiency often 
arises naturally in galaxy formation models  

Tassis, Kravtsov & Gnedin 2008  

(cf. also Ricotti et al. 2008; Kuhlen et al. 2012, etc…) 



Abundance matching for using HI mass function 

n(>Mhalo)=n(>MHI) 

Martin et al. 2010 

ALFALFA HI mass function 
Tinker et al. 2008 

halo mass function 



Stellar to HI mass function abundance matching 
works but quite a bit of scatter 



n(>Mhalo)=n(>M*)   and   n(>Mhalo)=n(>M*+HI) 

Abundance matching using  
M*+MHI (aka “baryon”) mass function 



Kuhlen et al. 2012 

arXiv/1105.2376 

stars 

H2 

metals 

neutral and 

ionized gas 

all baryons 

Gnedin N. 2012 

arXiv/1108.2271 

The “baryon” fraction problem: 
hidden repository of ionized gas? 



“To big too fail” problem for field dwarfs?  

blue circles: dwarf galaxies with  

HI rot. velocities measured to rout 

(Begum et al. 2008) 

 

n(>Mhalo)=n(>M*) 



No problem if abundance matching is done on the 
MHI+M* (aka “baryonic”) mass function 

blue circles: dwarf galaxies with  

HI rot. velocities measured to rout 

(Begum et al. 2008) 

 

n(>Mhalo)=n(>M*) n(>Mhalo)=n(>M*+HI) 



Gnedin N. 2012 

arXiv/1108.2271 


