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IMPORTANCE OF MERGERS IN AGN/GALAXY CO-EVOLU TTON 24227
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At higher AGN luminosities,
are mergers the key?

obscured unobscured  early-type
SMG/ULIRG quasar quasar galaxy

gas-rich
galaxy(s)

Alexander & Hickox ’12
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SDSS: GALAXY/MERGER AGN DEMOGRAPHICS IN THE PRESENT DAY
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SDSS-DRI12

z~0.2; i~22 mag
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Galaxy
Analysis

Welcome to Galaxy
Zoo's view of the
Universe. If you're here
you should already
have seen the Tutorial,
but feel free to go and
remind yourself.
There's no need to
agonise for too long
over any one image,
just make your best
guess in each case.

M Show Grid Overlay on the next Image

Galaxy Ref:
587729387677679742

Choose the Galaxy Profile
by clicking the buttons
below
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EXTENDING MORPHOLOGIES TO Z~ 1 INWIDE-FIELD OPTICAL SURVEYS

SDSS-DRI12 z~0.2; i~22 mag Hyper Suprime-Cam Survey




SUBARU & THE PRIME-FOCUS INSTRUMEN T

Subaru Telescope: wide field of view & excellent image quality

ge

What makes for a good
cosmological survey!?

* Fast, Wide, Deep & Sharp



UPGRADE: HYPER SUPRIME-CAMERA

- world’s largest camera
- 3m high

-+ weigh 3 ton

- 116 CCDs

. ~0.9B pixels

116 HPK FD CCDs




SUBARU & THE PRIME-FOCUS INSTRUMEN T

Subaru Telescope: wide field of view & excellent image quality

ge

What makes for a good
cosmological survey!?

* Fast, Wide, Deep & Sharp



SUBARU & THE P’

Subaru Telescope:

HSC : FOV ~1.8 deg?

What makes for a go
cosmological survey?
* Fast, Wide, Deep & Sharp
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300 night survey: 5 years
~2 million sources / deg?

Wide: 1400 deg? (i=25.9, grizy) for WL cosmology
Deep: 27 deg? (i=26.8, grizy +NB)
Ultra Deep: 3.5 deg? (i=27.4, grizy + NB)

Public DRI now available: 100 deg?



BIG DATA PROBLEMS: AUTOMATE

D MORPHOLOGIES IN HSC

Validation of 2D morphologies using GALFIT analysis of
HST and HSC galaxies in COSMOS & AEGIS

HST-ACS F814W

ENEEERENN! | IRENEREEE! |INEREREEE FENEENEEN,

HSC i—-band
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GALFIT model
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* i<22 mags in HSC-WIDE
* All spec-z selected
+ ~140,000 galaxies in first ~170deg?



AUTOMATED INTERACTION-5STAGE CLASSIFICATIONS

Concentration Asymmetry Smoothness Gini

vvvvvvvvvvvvvvvvvvv

| NGC 4713 Sd

AAAAAAAAAAAAAAAAAAA

see Conselice '03; Lavery+'04; Lotz+'04; Cassata+'05; Conselice+'08; Jogee+'08,09; Lotz+'08; Wen+'09; Hoyos+'| 2

Residual
Flux
Fluctuations

4.3 "
—12.5 Kpc

|ID=24865. ENV=C. T=0th. Mrgr=2.




PLANTING (DECISION-) TREES & GROWING (RANDOM-)FORESTS
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PLANTING (DECISION-) TREES & GROWING (RANDOM-)FORESTS

(  RFF=0.5467 )
gini = 0.6215
samples = 7.8%

value = [0.51, 0.23, 0.26]
class = Isolated )

( Aimg=-0.3014
gini = 0.3149
samples = 1.5%
value = [0.82, 0.12, 0.06]

" Aimg=0.0914 )
gini = 0.6184

— samples = 1.6%

\ class = Isolated P

value = [0.38, 0.16, 0.46]

\ class = MajorM P

gini = 0.4082
samples = 0.4%
value = [0.71, 0.29, 0.0]
class = Isolated

(" Aimg <-0.0771
gini = 0.2547
samples = 1.1%
value = [0.86, 0.06, 0.09]

~a

n < 0.3535 R
gini = 0.5504
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value = [0.56, 0.08, 0.36]
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value = [0.77, 0.08, 0.15]
class = Isolated

class = Isolated P

RFF<1.1674 )

gini = 0.5888
samples = 0.8%
value = [0.2, 0.24, 0.56]

\ class = Isolated P

\  Class = MajorM )

gini = 0.0
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value = [1.0, 0.0, 0.0]
class = Isolated

gini = 0.3629
samples = 0.7%
value =[0.78, 0.09, 0.13]
class = Isolated

gini = 0.5417
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gini = 0.4615
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gini = 0.625
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class = MinorM




PLANTING (DECISION-) TREES & GROWING (RANDOM-)FORESTS
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PLANTING (DECISION-) TREES & GROWING (RANDOM-)FORESTS
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[3.4] — [4.6] (vega)

0.1<z<0.3 0.3<2<0.6 0.6<z<0.9

9 951010511115 9 95101051111, 9 95 1010.51111.5
Stellar Mass (log Mg)



[3.4] — [4.6] (vega)

0.1<z<0.3 0.3<2<0.6 0.6<z<0.9

1.5F

9 95 1010.51111.56 9 95101051111, 9 95 1010.51111.5
Stellar Mass (log Mg)

AGN Fraction

0.10

0.05¢

0.00

0.1<z<0.3 0.3<z<0.6 0.6<z<0.9

— All Mergers
— = Major Mergers
Non—interacting |

9 95101051111, 9 95 101051111, 9 95 1010.51111.5
Stellar Mass (log Mg)

Galaxy mergers are a factor ~2-7

more likely to contain an obscured
AGN with Lagn > 10*3 erg/s than

non-interacting galaxies



MERGING GALAXIES HOST THE MOST RAPIDLY GROWING BHS
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MERGING GALAXIES HOST THE MOST RAPIDLY GROWING BHS
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MERGING GALAXIES HOST THE MOST RAPIDLY GROWING BHS

Merger Fraction

0.1<2<0.3 0.3<2<0.6 0.6<2<0.9

The most luminous AGN
population (LAGN 1045 crg / S)

systematically resides 1n mergers
over non-interacting galaxies

10 11 10 11 10 11
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Merger Fraction
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(c) Interaction/"Merger”

dynamical friction merges
the subhalos efficiently

(a) Isolated Disk

NS

« halo & disk grow, most stars formed

- secular growth builds bars & pseudobulges
- “Seylert” fueling (AGN with Mp>.23)

- cannot redden to the red sequence

(d) Coalescence/(U)LIRG

(e) “Blowout”

7 7 ’
- now within one halo, galaxies interact & - galaxies coalesce: wiolent relaxation in core - .
' ’ - BN grows rapidly: briefly
lose angular momentum - gas inflows Lo center ) y y
i g . gominates uMINosIty/ feeddacs
- SFR starts o increase starburst & buried (X-ray) AGN :
' - remamnng dusutgas expelled
- stellar winds dommate feedback - starburst dominates luminosityfeedback _ P ~
: . - get reddened (but not Type Il) Q50
- rarely excite Q50s (only special orbits) but, total stellar mass formed is smal .
recent/ongong SF in host
b) “Small Group” nigh Eddington ravos
( ) ma roup merger sgnatures soll visidle
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(f) Quasar

- QUST removed: Nnow 2

odal features fade rapedly

(g) Decay/K+A

Q50
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o
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very deep observanon

- remnant redoens rapedly

hot halo from feedbach
- St uUp Quas-statc coohing
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Dead” Elliptical

BM/spherod -

halo grows to large gro
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- host morphology dificult to observe
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