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Separating Stellar Mass and Environment

Baldry+20006

It 1s now clear that in order to
understand how the quenching of
star formation occurs, we must
consider both the mass and
environment of galaxies
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The GCLASS Survey

® Spectroscopic survey of 10
rich clusters z = 1 with

Gemini/GMOS

® Targets selected on 3.6um
flux (rest-frame H-band)

® Better than 50% sampling for
. gala)aes wnh L > O SL" and

I"J OOF \ " _J

® 222-hour project over three

years with Gemini/ GMOS
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The GCLASS Cluster Sample

IR red-sequence-selected cluster sample drawn from the

42 deg? SpARCS/ SWIRE survey
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The Stellar Mass Functionatz = 1

All galaxies Starforming galaxies Passive galaxies

See poster by
Remco
van der Burg

T'otal SMF depends on environment, but star forming and
quiescent SMFE are the same between cluster and field
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Star Forming Fraction Dependence

Muzzin+2012
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T'he fraction of star forming galaxies correlates
with both stellar mass and environment
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Specific Star Formation Rates
Muzzin+2012
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Specilic star formation rates of star forming
galaxies depend on stellar mass, not environment
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D(4000) vs. Mass and Environment

GCLASS Clusters GCLASS Clusters
Quiescent Galaxies Quiescent Galaxies

* D(4000) of star

forming and
< 200 o o oot - 100 quenched galaxies
2 Figd . depends on stellar
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How Can We Explain the Unusual

Environmental Correlations?

GCLASS Clusters
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How Can We Explain the Unusual

Environmental Correlations?

The “light switch™ analogy

Smoothly regulates
star formation, mass goes up,

SER goes down

An abrupt on /off

switch, quickly moves galaxies
between star forming /quiescent

Is this testable?




The Poststarburst Fraction

Muzzin+2012
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Environment appears to cause rapid quenching at z=1
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Conclusions

¢ Effects of environment and stellar mass similar at z=1 and z=0;
no “reversal of SFR-density relation™ atz = 1

® [nvironment determines only fraction of star-forming galaxies,

not galaxy properties

® Stellar mass determines both fraction of star-forming galaxies
and galaxy properties

® Stellar mass function of star-forming and quiescent galaxies
independent of environment; total depends on environment

® Substantal population of poststarburst galaxies in z = 1 clusters
suggesting environmental quenching process must be rapid
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