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SMBH-Host connection

LA e LR | SRR LA B L | L PNy
® Clussicul bulges
1019 = -
- ® Ellipticals - _
1 «SMBHs and galaxies know
each other in some extent

during the evolution.

108 =

3+ mass |

| o Physical Origin :

1(:-3 :—.

(1) AGN Feedback?
(2) Natural Consequence of
il | LCDM cosmology?
: (3) Something else?
jos bl o ) eai caa

109 107 oM 1072

Kormendy & Ho 2013



SMBH-Host connection

e AGN feedback may or may not play an important role.
QSO mode feedback
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SMBH-Host connection

¢ AGN feedback

- BH activity suppresses (regulates) star formation in host
galaxies

- probably important mechanism to make dead elliptical
galaxies



SMBH-Host connection

e Low SF efficiency (AGN feedback)
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SMBH vs. Galaxy (Bulge) mass

MBH ~ 02% Of Mbu]ge or Mbu]ge ~ 500 MBH
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BH growth vs. SFR

Direct Method : measurements of SFR and BH Growth rate in AGNSs!
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BH growth vs. SF (Global Trends)
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ASFR from SFMS
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BH Growth vs. SFR for AGNs @ ~z<?2

e No Link between BH growth and SFR???
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BH Growth vs. SFR for AGNs @ ~z<?2

Flat features (no connection between SFR and BH Growth?)

Pl & 60 §.8:0- 0 l 11111111 " IIIIIII ] llllllll [ IIIIIII IIIII‘IIUIIIT"YT"
- /_-'
| @ Local
| | ®0.2<2<0.5 y 4 1
46 - 0.5<Z<0.8 /’//.” =
b 0.8B<2<1.5 '/,/ 2
C| @ 1.5<z<2.5 /
7 T
b—’—d ——
it 4
AN r
[ ot .r’,
45 ; =
| 4 ? /
J— : 73
b
, e —
{ 7
7/
....... Dipegyniggagylisgrs sy g ot oo P o oo g gegiy.igigig g [irgey ns gomes.oos

45 4

43 44 6
AGN ‘UmiﬂOSi’[y Rosario et al. 2012



log(<l > [erg s'])

Timescale issue

e SF timescale : up to ~ a few Gyr
e AGN duty cycle : up to ~ 100 Myr

Toy model successfully reproduced the observational trend!
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Technical issue

AGN are cooler than you think (Symeonidis+2016)
With FIR one may overestimate SFR in AGNSs!
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Limitation of Previous Studies

Different Studies reached different conclusions
(possibly due to the biased sample and method).

Mostly relied on FIR luminosity, which can be
somewhat biased.

Intriguing caveat : Time scales of SF and AGN are
significantly different at least by an order of magnitude.

Our goal : Time averaged relative stellar growth rate
(specific SF) using independent methods (not FIR)!
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Sample and Analysis

« Sample: 235 type I AGNs with deep HST images
« BH mass : Viral method (Single-epoch + multi-epoch)

« Bulge Luminosity : Imaging decomposition
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Methods

 Light excess(AL) in the bulges of AGN hosts
compared to the normal galaxies, measured from

1. MBH - Lbuige relation

2. Kormendy relation (size-surface brightness)

e AL -> Fraction of young stars -> Stellar growth rate

e Lacn and Mgy -> BH Growth rate



Smaller M/L in bulges of AGNs
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BH Mass

Smaller M/L in bulges of AGNs

« Dependency on the accretion rate

Normal Galaxy
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Smaller M/L in bulges of AGNs

e Kormendy Relation

High accretion rate o
/ -> overluminous bulges

-> another evidence for young
Low accretion rate

Normal Galaxy I AL :the light excess of the bulge

stars in luminous AGNs

Mean surface brightness

Effective Radius
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Smaller M/L in bulges of AGNs

From MpgH-Lbuige relation
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BH growth vs. Stellar Growth in AGNs
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Conclusions

o Stellar growth rate and BH growth rate appears to be somewhat
correlated. (but not one-to-one relation)
w SF and BH Growth is NOT pertfectly synchronized.

e The correlation becomes flat in high luminous AGNs
w [ndirect signature of AGN feedback?



