MORPHOLOGY AND THE COLOR-MASS DIAGRAM AS CLUES
TO GALAXY EVOLUTION AT z ~ 1
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ABSTRACT

We study the significance of mergers in the quenching of star formation in galaxies at z ~ 1 by examining their
color—mass distributions for different morphology types. We perform two-dimensional light profile fits to GOODS
iz images of ~3000 galaxies and X-ray selected active galactic nucleus (AGN) hosts in the CANDELS/GOODS-
north and south fields in the redshift range 0.7 < z < 1.3. Distinguishing between bulge-dominated and disk-
dominated morphologies, we find that disks and spheroids have distinct color—mass distributions, in agreement
with studies at z ~ 0. The smooth distribution across colors for the disk galaxies corresponds to a slow exhaustion
of gas, with no fast quenching event. Meanwhile, blue spheroids most likely come from major mergers of star-
forming disk galaxies, and the dearth of spheroids at intermediate green colors is suggestive of rapid quenching.
The distribution of moderate luminosity X-ray AGN hosts is even across colors, in contrast, and we find similar
numbers and distributions among the two morphology types with no apparent dependence on Eddington ratio. The
high fraction of bulge-dominated galaxies that host an AGN in the blue cloud and green valley is consistent with
the scenario in which the AGN is triggered after a major merger, and the host galaxy then quickly evolves into the
green valley. This suggests AGN feedback may play a role in the quenching of star formation in the minority of
galaxies that undergo major mergers.
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gure 10, Color-mass diagram for the host galaxies of AGNs, separated into disk-dominated gajaXies (left) and bulge-dominated galaxies (right). The contours
_-present the (much larger) distribution of inactive galaxies, and the size of the points roughly cor
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of AGNs.
B | » 7.5 " —
Disk Galaxies, z~1 [ Bulge Galaxies, 2~1 —
I .
o = U-REAGN fraction
o - ]
-31 I @ & bulge-dominated
— — @@ disk-dominated
= =l - 0.3
k) D
© B -] . R 2
£ g Green valleyh 750y 8.7 7 s
Q Q . 1 g ®
b5 2 -> Rapid quenching? £ |
3 g 2 G
=B z -9.3 1 :
o) o v 0.2 ; T
on) > P : %
N ) B e
d - + ' *
\ﬂ". = L '99 ] %% 05 1.0 15 20
* » . 5 . —_ > S Rest-Frame U-R (Dust Corrected)
. D|Skq) maJOI" I’T‘Ier’gl ng‘ﬁ J: LJ ﬁ’hjz Figure 11. Fraction of galaxies above My = 10" M., that host AGNs vs. rest-
Lok, —_— E | frame &/ — R color for both bulge-dominated (orange) and disk dominated
g ( g < 'i 3Fﬁﬁ-\7’;ﬁ2 ,ﬁuﬁ'% 711-3-) [ galaxies (blue). The green valley lies in between the two vertical dotted lines,
- -1 05 — and the normalization is corrected for the number of excluded galaxies and

25 2.0 8.5 10.0

Log Stellar Mass

10.0 10.5 11.0 8.5

Log Stellar Mass

105 AGNs. Although not statistically very significant, the fraction of bulge-

dominated AGN hosts is larger than for disk galaxies in the blue cloud and
green valley. This suggests that AGN feedback is not significant for galaxies
that have not undergone a major merger, but may play a role in quenching for
galaxies that have.
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Figure 7. Dust corrected I — R color vs. log stellar mass for 2 ~ 1 galaxies, shown separately for disk-dominated morphology (left; Sérsic index n < 2), and bulge-
dominated morphology (right; n = 2.5). The color of each point corresponds to the galaxy’s specific star formation rate from Whitaker et al. (2014) (shown by the
colorbar at right labelled by the corresponding log of the specific star formation rate), and the shape corresponds to the redshift type (circle for spectroscopic and
diamond for photometric). The unimodal distribution of disk galaxies extending toward higher masses suggests a slow quenching process, while the low number of

spheroid galaxies in the green valley suggests a faster gquenching time.

$pond to the black hole Eddington ratios. The distribution of AGN
in number, showing that mergers cannot be the only or main trigger
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