A Self-Consistent, Dynamic Model for the Evolution of
the Galaxy-Dark Matter Connection across Cosmic Time
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New Insights from Galaxy Group Catalogues
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Source: Yang, Mo & vdB et al. 2009, ApJ, 695, 900

SAMs over-quench satellites

See also: vdB et al. 2008; Kimm et al.2009;
Wetzel et al. 2012.

Group Catalogues allow distinction between
centrals and satellites.

Comparing centrals to satellites provides
insight into satellite-specific processes.

Satellites
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Source: Weinmann, vdB et al. 2006, MNRAS, 372, 1161



log & M.)dlogM./group]

B
=
B

=

=
&

B

=

°

¥

The Abundance of Satellite Galaxies
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Source: Liu, Yang Mo, vdB & Springel, 2010, ApJ, 712,734

Semi-Analytical Models predict too many satellite galaxies

See also: Conroy, Ho & White 2007; Conroy, Wechsler & Kravtsov 2009;
Kang & vdB 2008; Yang, Mo & vdB 2009; Henriques & Thomas 2009




Stellar Metallicities of Centrals and Satellites

Source: Pasquali et al. 2010, MNRAS, 407, 937
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Satellites have higher metallicity than centrals of same stellar mass.
Satellites of given M, have higher metallicity in more masive host halo



Stellar Metallicities of Centrals and Satellites

Source: Pasquali et al. 2010, MNRAS, 407, 937
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Satellites have higher metallicity than centrals of same stellar mass.
Satellites of given M, have higher metallicity in more masive host halo

Satellite Galaxies experience large amount of mass stripping
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Fit to Stellar Mass Functions across Cosmic Time

Data: Yang et al (2009; z~0.1)
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Perez-Gonzales et al. (2008)

. &=0 --> no sats
x=o0 --> no evolution
. fit to (M) + 2PCF
. fit to P(My) + P(M4|M,z=0)




Fit to Two-Point Correlation Functions at z=0.1

Data: SDSS DR7
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Fit to Conditional Stellar Mass Functions at z=0.1

Data: SDSS Galaxy Group Catalogues

(Yang et al. 2009)
13.6< log M, =13.9

------
ea,

_ __FITO
_ _ _ FIT-2PCF
FIT—CSMF

o SDSS

[ best-fit value for ‘)
c~0.95+/-0.05
indicating that sats

log [#(M,) d log M, / group]
log [#(M,) d log M, / group]

log [M, / h-M,] log [M, / h-2M,)

stellar mass after |
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Source: Yang et al. 2012, ApJ, 752, 41 CSMF : fit to P(My) + D(M,|M,z=0)




Comparison of Stellar Mass - Halo Mass Relations
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The Stellar Assembly History of Central Galaxies
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Stellar Mass Growth is truncated ones halo mass reaches ~ 10'?h~' M,



Mass growth, quenching & stripping

: , Mihos.et gl (2008) "
Central galaxies grow in stellar mass Pty o

until host halo mass ~ 10"*h~ ' Mg Tidal .dISt"LIpTIO.n Of AT i
- satellite galaxies is an /& e g
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See also: Conroy et al. 2007; Kang & vdBosch 2008;
Yang, Mo & vdBosch 2009; Pasquali et al. 2010

central gal AXY Teen=2-4Gyr

satellite
Yang et al. 2012, ApJ, 752, 41 :

Satellites continue to grow in stellar mass
after accretion for 2-4 Gyr. After that : :
they quench rapidly (in 0.2 - 0.8 Gyr). <— tday =2 -4 Gyt —! Tond =02- 0.8 Gyr

See also: Weinmann et al. 2006, 2009; vdB et al. 2008; first infall . quenching starts
Kimm et al. 2009; Wetzel et al. 2012 Time

Wetzel et al. 2012 (arXiv:1206.3571)




CONCLUSIONS

Satellite Galaxies are very different from Central Galaxies.

We presented the first fully self-consistent, dynamic model of the
galaxy-dark matter connection across cosmic time.

| The model accurately matches all data (stellar mass functions,
correlation functions, conditional stellar mass functions)

Limiting factor is accuracy of stellar mass functions at high z.
Time scale for satellite disruption ~ dynamical friction time. ”

Satellites continue to grow in stellar mass very much like centrals '
(  of the same stellar mass (see also Wetzel et al. 2012)

Central galaxies " quench’ once halo mass reaches ~10“Msun

Stellar mass growth is COMPLETELY decoupled from halo mass growth:;
star formation only happens over ~1 decade in halo mass: 10" - 10“Msun

S— ~————




