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Narrow Ilne (Type) 2 AGN
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| SM B H-— HoSt _Ga.laxy. Con neCtiQ.n |

A1 Tlght reIatLon between MBH and Mbulge ./ Lbulge
Suggests that SMBH & host are connected
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'.f . What |gn|tes the AGN phase’P

- Galaxy mergers’? (Sanders+88, Hopkms+06) |
ISOIated dISkS'? (Hopklns & Hernqwst 06 Bournaud+11)

1 Why do AGN Iook S0 dlfferent’? SRR
= Broad /harrow lines, Ium|n03|ty, SED vary W|dely

'_ Caused by different obscuratlon or accretlon
phyS|cs’? | R TR S ,

= GoveTned by host?

Is there a Umfled Model to describe dlfferent
active galax:es?7? -.
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The HIStOrICa| AGN Umfled
-Model (Antonnuccr 93)

W'-Orlentatlon explams .
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SMBH Demographics & Evolution

SMBH Environment Galaxy LSS
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The AGN Unlfled Model W|th
COSI\/IOS '

». Deep + Wide: 2 deg 160 ksec ofX ray, |
| spectroscopy to I5p < 23

.« 485 AGN with hlgh confldence redshrfts o . i
= Type 1 AGN masses from vrrral scallng relations -

@

|: HsT/ACSdata = ¢ T .
_—I-Lost mor'phologles to z~1 R S

T Type 2 AGN masses from host SMBH reIatlons g

| . Complete SEDs T |

‘-.‘. = Deep radio, IR optloal UV X -ray photometry

| — Accurate bolometrlc luminosities for unobscured AGN

. Bolonqetrro luminosity + Mass = Accretion Rate *

B
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g COSMOSMuuiwévelengthf Data

Photometry C L e
e VLA 1.4 GHz (Schlnnerer) 7 pr o
-« *Spitzer-IRAC 3-8 ym«(Sanders) 10wy = = .
e -Spitzer-MIPS, 24 ym (Sanders)— 15 mdy- _. - sl
* HST-ACS (Scoville) —ixg~27 = * IR P
. ,Subaru (Tanlguchl) Mag™ ~27, 20 narrow bands to Mg ~ 26
+ GALEX N/F uv (Schlmlnowch) Mg~26

¢ - XMM (‘Hasmger) 0_5 10 keV — 8x10'° cgs
E Ch‘_‘andra (Elvis) 0.5-8 keV —2x107° cgs

Spectroscopy o
. VLT/VIMOS (L|IIy) — 10 000+ gaIaX|es to I\g<26 - .
. Magellan/IMACS ( Trump/lmpey) 1000+ AGN t0 i,5<23 .
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| COSI\/IOS Sen'siti.v_it‘y to AGN SEDs

<40 times fairiter .
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Accurate Bolometrlc Lumlnosmes
- for Unobscured AGN

ﬂI\/IodeI SED as accre’uon dISk + X-ray corona
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| Broad-Line AGN Masses -

¥ L1 05.% vc 2 eeatter of ~0°4 d
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1 I\/Iasses for Narrow-Llne and
| -,Llneless AGN

|+ No broad emission lines... host— MBQ S
- | . relations mstead I e A
| Ic)g(MBH/NI ) O 9 IOQ(LK bulge) f'31’ "

. ~0.35 dex scatter N
| - Bulge luminosities
| from HST/ACS
decomipositions
| (Gabor+09) -

. Gratiam 2007 |i§




AGN Fuellng (unobscured

‘e Llnt/LEdd accretlon rate m B
» With Ld,sk/LX, E ok Of drsk X-ray slope
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| AGN Fueling | . .

e DiSk'Q.e.t.S, brighﬁe'r & hOtt'e_r as aceretion | |
- rate increases (difference is >30)
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1 Aceretlon Rate and the IR
| Torus ' SRR

| '.-Hot torus dust Wl|| have IR S|gnature from 1 10pm
W|th a|R<O S (Donley+07) |

| -weak AGN
“lack this. IR
S|gnature

-Can be ,
explalned by
disk wind of
both BLR &

clumpy dust

IR power—low slope ag (Lg ~ V%)



| Accretion Rate én_d ' Rajdi_i'o Jets

'.-Weakly accretlng AGN are more radloﬁloud'

| -Weak AGN
I may be more
| important for
‘radio-mode
- feedback ° -
. |..(e.g. heating
| cluster
e+ | cores, IGM
| enrichment) R

-27 =26
log[L(1.4 GHz)/L(disk)]




What about Obscured AGN'?

ngh Lmt/LEdd like. unobscured Type 1s

(using L., = 8L6“m, Rlchards+06)

Digk Ep {8V}
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| - One ADAF

| Radlio Jets and Polarizaton

'.-Sychrotron em|SS|on from a radlo }et results in
polanzed Contmuum emission

_-Subaru/ -

FOCAS me NMWWMW

(Trump+11a)

. candidate
AGN has .
P=1.4£0.2% ° |
- Matches well [
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| AGN Fueling ° i

> Wlth decreasmg aocretlon rate (L,nt/LEdd)
~ — Disk luminosity decreases Compared to X- rays : ';'
* Disk becomes cooler . _ NS
— Stronger radio outflows L
~ No IR “torus” S|gnature AN K
— Broad emission lines & obsoured Type 2 AGNs
| dlsappear (at Lmt/LEdd <0.013 (R/80R,) Mg"8.) -

. Acoretlon rate is an axis of AGN unlfloatlon' -

. L= At low aceretion rates, theory predicts an adveotlon '
| dominated accretion flow (ADAF) which can _
produoe these effeots (Narayan & MoCllntoek 2008)




<~ 0.1 (BL AGN)
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| Accretion Rate; e

Quasars .

| TWQ Axes in AGN Uniﬁéa’tiO‘h' .

o ‘Obscured -

| Do AGN with different acc
| rate / obscuration have
different hosts?

Type 2s e

| ‘-“Nakéd” Typé 23

Optlcally duII AGNs <
" LINERs Lo

Obscurationi'

B
.



Are Actrve Galaxres Drsks or
| Spherords’? | -

1+ Acns are frequently in
e drsks' (eg Gabor+09)
| .- But, AGNs are more typically

In spherords and spherord
fraction increases with LAGN |

e ADISkS are unllkely to have.
| recent merger (but see .
Robertson+06) -

Weak X-ra y-AGNs in dlSkS ,
Lummous X-rayAGNs in spherords T

-




*| Do Mergers feed Quasars?

|- uLRGAGNs ¢
~ (Sanders+88,
Kartaltepe+10)

Hareray (SW|ft)
1 AGN (Ko§s+10)
e BALQSOS (Urrutla M
.| +08) —

A.‘-‘ AII these are obscured

rapldly accretmg,
and local (z~0)




(<) Interaction/"Merger”

« now within one halo, galanies interact &

ose ]'_'f“ Ar momentum
« SFR starts o ncrease

- steflar winds dorminate feedback
- rarely excite QSOs (only specal orbas)

(b) “Small Group"
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n

cormpamonts)
« CAN OCCuUr Over A wide masy range
« Muwo still similar to before

dynaracal Irction merges

the wbhalos e¥cently

(a) Isolated Disk

- halo & dak grow. most stars formed
secular growth builds bars 8 preudobulpe
«“Sayfert” lucheg (AGN with My>-23)

« Cannot redden 1o the red tequence

(d) Coalescence/(U)LIRG (e) "Blowout”

o Honan

- BM grows rapidly. brwefly
domenates lumsnosityfeeddack

- remaining dust/gas expelied

- pet reddened (Dut not Type M) Q
recent/ongoing SF in host

high Eddngron ratios
merger vgratures 108 visidle

from Hopkins+06

IRAS Oua

galaxies coalesce viokent relaxation in core
gas inflows to center
starbur st & buried (X.cay) AGN
starburst dommates hammosty feeddack,
but, toty stelar mass formed &5 sroll

C
¥

~

(f) Quasar

I

dust removed now a “tradaional” QSO
- hont morphology $fficulk 1o observe
tcal features fade rapidly

« characterutcally biuve'young spheroid

(g) Decay/K+A

» Q50 kuminosity fades rapidly
vdal features vishle only with
very decp obiervatons

remmnant reddens rngiudly (E*AK+A)
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hot halo™ from feedback
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(h) “"Dead” Elliptical

N
0

0 !
Time (Relative to Merger) [Cyr]

st formation termunated

large BH/ipheroid - efficient feedback
IWrge provp scales
mergers become inef®icem
merpers

halo Lrows to

- growth by “dry



X ray AGNS at z>O do not
prefer mergers

AGN ho 13_\1

from Cisternas+10

e Not in mergers'
e (Grog|n+05 Plerce+07 Gabor+09 Crsternas+11) '

* |s this because the AGN onIy appears after the
merger IS reIaxed’? |

-
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Ev0|ut|on in the Merger—AGN
Connection?-
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| Accretion Rate; ‘-

A

\z>0 Spheroids /

" AGNs / LINERS, ')

| AGNHostTypes

" Quasars, -\
z~0 Mergers, -

Disks'

Optically duHl

dead spheroids

01 ‘Naked” Type 2s,

_/Obscured\
~ Type 2s, .

Obscuration |
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- AG‘NT/ Host EVO:l ution " | -

/Obscured \
. Type2s, '}
Mergers

“Quasars, -\
(post-merger?) §—
\.Spheroids /

«
0,
* «
*
>

; : l - aked” Type 2ox. s
: _\_ Disks / :

Optically dul Do all disk AGN

| ( AGNs I LINERS, ') HHOeR A,
dead spheroids - .eventually merge?

| Accretion Rate; ‘-
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. H_ow imp'orta_hti's.d,iSkfu,eIing’? .

R Morédisks’ghan, '
- predicted (~40x) . -
+ QSOs (& mergers?)

- still dominate XLF

d®/d(log Ly)

107}

log, [¢(Mg)] [Mpc® mag’]

IO-S R N l N L N 1 ll 1 La
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.. Hopkins & Hernquist 06 model - XLF from Air'd+1Q, |
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QSO hosts are massrve SO/
green vaIIey, not- red & dead

QSO host"
.gaIaX|eS
from SDSS
with QSO -

* point source
rem’oved |

. Trump &
Hsu in prep.




AGN present |n Iow—mass
gaIaX|es at z~2

WFC3 slltless

- grism |
. . 2~2 galaxies 5 34 WFC3
. _ : | 0 e galaxies
- typically have ¥~ e oty

AGN ratios in
° stacked core'

'+ ‘Simitar result |
|, from Wright+10 (1
| galaxy) | | 1.0} z~0 comparison

- - (Kauffmann+03)
s | * Alsosee recent e
A|rd+11 paper T
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*| Summary

"jAccretlon Rate new axrs in AGN
Unrfrcatron " |
| ° Low accretion rate ADAF -at |nner radu

.» ADAF: radro Ioud Cooler+weaker drsk . .
different IR, BLR disappears '

..» Rapid aecretron/obscured -> merger »
* Rapid accretion /. unobscured -> spherord
+" Weak accretion (* n'ake'd;, Type 2) -> disk-




