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Motivation

- Previous models: relies on statistically determined relations.
- Our model: calculate AGN SED base on BH mass and accretion rate.
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- SAM
- Disk geometry and model description
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- the disk-corona model
- results

- summary



BHs in L-galaxies

Infall
- Growth o
- merger: AMgy o = fBH(Msat/Mcen)Mgold
1+(VBH/V500c)
- accretion: Mgy = kygy (1(’)‘?11;;@) (132\7@)

disk formation

- Feedback
- thermal: E,qq4i, = 0.1 Mgy c?

tar formation and
evolution

- kinematic
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Disk geometry and radiative efficiency
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The disk-corona model

The Advection-dominated accretion flow




The ADAF - Low radiative efficiency

44

S - Corresponds to the low/hard state of AGN
ogm= —4,
2 —— logm=-38

- The disk 1s composed of inner ADAF,
outer thin disk structure.

logvL,

Truncation radius: (Taam et al.2012)
Rtrz 17.3 m—0.886a0.07 ,84'61Rs
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Disk geometry and radiative efficiency
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The magnetic reconnection-heated

disk-corona model

(B.F.Liu 2002)

* Same radiative efficiency as the SSD
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Original disk structure in Liu. 2002
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oas pressure-dominated solution — Hard state

L *Exists at all accretion rate

e — *Strong corona, weak disk

R Laown = Lsoft
Ly = Lg

N
S
I

radiation pressure-dominated — Soft state

Log(vL,/erg s!)
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*Exists only at relatively high accretion rate
(inner region of the disk)

*Strong disk, weak corona

40

14 18 18 20 Lup = Lg
Log(v/Hz)

* Energy consistencies are checked after integrated over the disk surface,
L(A;,A,) = [ F(R, A, A,) 2nRdR
* Coefficients A, 4,, are fixed values



Our modifications: inner slim-like region

oas pressure-dominated solution — Hard state

logm= —1.5 T .
g = — 0.5 Exists at all accretion rate
% —— Jogm=0.5 *Strong corona, weak disk
- '09”:7=1-5 Faown(R) = Fsoft(R)

Fip(R) = Fg(R)

logvL,

radiation pressure-dominated — Slim-like region

*Exists only at relatively high accretion rate
(inner region of the disk)

*Multi-color blackbody
my~1/4
— 7 (i 1/8 -1/2
T,rp = 2.52%107 f (i, ) (10) r

logv

» Energy consistencies are checked locally, F = F[R, 1;(R), 1,(R)]
* Coefficients A, A,, are radius-dependent



logvL,
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logm= —1.5
logm = — 0.5 * SED deviates pure hard state as accretion rate increases
—— logm=0.5
—— logm=1.5

* For relatively low accretion rate, there exists no
radiative pressure-dominated solution, the radiative
efficiency is the same as the standard thin disk

L bol ~ 0.1Mc 2

 For relatively high accretion rate, slim-like region
emerges in the inner part of the disk, the radiative
efficiency 1s roughly the same as the slim disk

m
LbOl ~ 2X (1 + log (_2)) XLEdd

logv

Smooth transition between the disk-corona model to
the slim disk model.



logLyx

&

46

N
o

32

Scaling relations

logyo (Lux/Lyot) = —1.54 —0.24.L — 0.012L2 +0.0015.L°

logyo (Lsx/Lyot) = —1.65 —0.22.L — 0.012.L% +0.0015.L>,

10210 (VB Lyg /Lol ) = —0.80+0.067.L—0.017.L2+0.0023 L3

(Marconi. 2004)
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Time evolution of the fraction of
active AGNs in massive galaxies

Low z:
High z:
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Bolometric luminosity function

log(¢)[Mpc—3dex!]
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-3 z=0-0.2

< Hard X-ray LF

-7
¢ '
o -8 Peca23, HX, z=0-0.5 + Peca23, HX, z=0-0,5
I>< _9 ueda03,HX Peca23, HX, z=0-0.5 Peca23, HX, z=0.5-1.0 (2- 1 O keV)
% ¢ uedal4,HX uedal4,HX ¢ uedal4,HX
T -10 ¢ aird15,HX ¢ aird15,HX ¢ aird15,HX
3
= z2=1.0-1.2 2=20-25 R
s, q z2=0-0.2 2=0.4-0.6
(o)) N\
o 4 ~ N
-5 \\\ ~ .
-6 -5 \\\
\\\
_7 \\
-6 \\
_8 \‘\
-9 Peca23, HX, z=1.0-1.5 Peca23, HX, z=2.0-2.5 7 “‘
ueda14,HX uedat4,HX T \
-10 ¢ aird15,HX ¢ aird15,HX 5 -8 aird15,SX : \\
b ’ \
40 41 42 43 44 45 46 40 41 42 43 44 45 48 T hasinger05,SX aird15,8X aird15,S8X
logLux S8
= 2=20-25
(0.8-2 keV) . |
> Sy
° \
-5 \\\
AY
Soft X-ray LF
_6 \\\
AY
\\
\
-7 ‘\
.. . . \ .
Visible fraction (Hopkins. 2007) Low z: consistent
B -8 \ . .
\ .
fro = f Lpol [fic = 0.609 B = 0.063] 15 5 Lird15 x High z: underestimated
vis 46 46 y LJ46 . . _
10%*%erg/s
40 41 42 43 a4 45 40 41 42 43 44 45

logLsx



I1S§00ANG Iuminosity function
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Summary
- (SED = f(mpgy, mpgy)) + L-galaxies

- Our model performs reasonably well at lower redshifts, but always
shows scarcity of bright, active AGNs at higher redshift. We suggest
this discrepancy may be inherent to semi-analytical model itself.

- Future works: emission-line properties in cosmological simulation;
integrating our model into L-galaxies









The ADAF
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Energy equation: . |
(1 — 8)q1715= qadv + qle o
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Truncation radius: (Taam et al.2012)
Rtr= 17.3 m—0.886a,0.07 ,84'61RS
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