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distant galaxies in the sample would have higher H!A [and lower
Dn (4000)] as the disk is brought into the fiber aperture. However,
no such trend is apparent in the data— there is no redshift dependence at all in the index values.
6.1.2. Time Variations and Delays
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In comparing the transitional, red, and blue sequence mass
fluxes, we have glossed over time delays in the0transition from
blue to the red sequence. These could impact the present measurement if there are variations in the mass flux rate
0over the cosmic
timescales spanned by the DEEP2 and COMBO-17 observations.
We have determined typical quench rates to be !1Y1.5 Gyr"1.
With this rate, evolution from blue to our transitional color takes
!3 Gyr, with a similar additional interval to reach the red sequence. Strictly speaking, we must compare the mass flux rate
now with the blue sequence evolution 3 Gyr in the past and the
red sequence evolution 3 Gyr in the future. The results of Faber
et al. (2007) suggest that the mass flux rate is roughly constant,
although the rate may be higher in the highest redshift bin. It will
be of some interest to measure the transitional flux at higher redshifts to determine whether it is evolving with time.
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Fig. 14.— Results from this work for the transitional mass flux from the blue
to the red sequence. Green dashed line shows the result of method 1, green dot-
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Deepest spectra ever taken of green valley galaxies (8-9hr Keck)
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MASS AND ENVIRONMENT AS DRIVERS OF GALAXY EVOLUTION
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Figure 7. As for Figure 5, but for the zCOSMOS sample at 0.3 < z < 0.6.
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Figure 6. Red fraction in SDSS as functions of stellar mass and environment.

steadily with cosmic epoch and does so at a faster rate for the
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Figura 14: Esquerda: Imagem da galáxia NGC 1566 no filt
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Bars come AFTER quenching?
Increased bar fraction in the red sequence
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We will be able to correlate
quenching timescales with
bar properties - at low AND
that the outer parts of all galaxies in a mass bin have similar values of Σ(R), especially at higher mass. This stands in
high redshift
contrast to the SB profiles, where we noted that blue galax-
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Figure 6. NUV−r vs. Σ1 , plotted for the volume-limited sample in six stellar mass bins. Values of Σ1 are computed from the mass density profiles discussed in
Section 2.3. The7error
bars<indicate
median error in Σ1 for
blue,<green,
red galaxies in each mass
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blue, green, and red galaxies. The “hook”-shaped distribution in seen in nearly every mass bin. The horizontal scatter in dex of the distribution in the green valley
is indicated at the
6 bottom of each panel. Assuming that galaxies evolve at fixed mass, this suggests that galaxies in the blue sequence build up their bulges (i.e.,
increase Σ1 ) and then quench and redden. The near-vertical distribution of green and red galaxies suggests that inner bulge buildup does not continue (much)
once a galaxy leaves the blue sequence. In addition, the distribution “marches” toward higher Σ1 with increasing stellar mass. Dotted red lines indicate the value
5 80% of the red galaxies lie in each mass bin.
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Summary
Through deep spectroscopy, we can estimate
the star formation history of galaxies at z~0.8

•

•

The evolution of the mass flux density: at
earlier times, faster transtion happening in
more massive galaxies

•

“Top-down” scenario: more massive galaxies
in the red sequence were formed earlier, and
less massive objects fill in at later times

•

What is the role of bars in star formation
quenching? Is it stronger at a given epoch?

Correcting for extinction
Contamination:
Up to 70% of the green valley galaxies are dusty
starbursts detected in MIPS 24um
Extinction-corrected CM diagram
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Determining Galaxy Physical Parameters

GALAXY
PHYSICAL
Star
Formation
Acceleration.PARAMETERS (GPP) ACROSS THE UVOCMD.
Recognizing this two-way flow across the green valley, we have developed a new approach using UV and optical data to measure the Star Formation Acceleration (SFA), the rate of change of
the (NUV-i) color (typical quantified as mags/Gyr). [Martin 2011, in preparation] This was one
of the principal motivations for the linear GPP approach discussion in §2. SFA is positive for
quenching galaxies, and negative for galaxies undergoing starbursts. Figure 2 shows the GPP
result for SFA for model galaxies and Figure 3 shows the observable influence function.
We applied this to a trial set of the SDSS/GLS galaxies, and Figure 4(a) shows the resulting SFA
vs. extinction-corrected NUV-i color in two mass bins. Several phenomena can be seen in this
figure. Ignoring mass-dependence for the moment, blue-sequence galaxies show colors correlated with their SFA—the bluest galaxies have negative, “bursting” SFAs, while redder bluesequence galaxies are “quenching”. The red sequence has a similar “tilt” in the diagram: the bluest galaxies have negative, “bursting” SFAs, while redder red-sequence galaxies are “quenching”. Galaxies in the green-valley are on average quenching as they travel from the blue to red
sequence.
Figure 2: Galaxy Physical Parameters method is a linear regress extraction of parameters using a large set of
SAM-generated star formation histories with associated predicted physical parameters. The plots show the goodness
of fit between SAM-model galaxy parameters and those reconstructed from the observed photometry and spectoscopic indeces (see text). Examples are (a) stellar mass, (b) FUV extinction, (c) specific SFR, and (d) Star-Formation
Acceleration (SFA, see text).

We have synthesized several pioneering approach [1-5] into a single new method for measuring
global galaxy physical parameters. The technique works as follows. We start with the Millenium
Survey dark matter structure evolution simulation [6]. Semi-analytic modeling (SAMs) is used to
predict galaxy physical properties depending on time, halo mass, merger and accretion histories,
and halo spin [7]. In particular, SAMs predict galaxy stellar mass, star formation rate, gas fraction, size, bulge-to-disk ratio, gas and star metallicity, and various surface densities. We use the
gas surface density, metallicity, and a randomly inclination with a simple slab model to produce
21
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