From BLR and NLR to BH and SF

A Physical processes

A The BLR

A The NLR

A Using BLR properties to infer BH mass and accretion rate
A Using NLR properties to infer Lgy and Lep

A The AGN-starburst connection

A SF and AGN evolution




Physical Processes
(Let There Be Light)

A AGN is born
I lonization
| Recombination
I Collisional excitation
I Radiation pressure
I Shock waves
| Magnetic fields

How does it look and
moves at various times?




Photoionization:
lonization structure and temperature

Photoionization rate - |,

Radiative recombination rate - Ry el N, [1L+R, ]+ [N N R ]

dt

Time dependent ionization

Heating - H
photoionization heating
other heating

Cooling - C H
collisional cooling
recombination cooling
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The spectrum of photoionized gas

Photoionization calculations
lonization structure
thermal structure

Spectral calculations
line emission
continuum emission
line and continuum absorption
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The motion of i1onized gas

A The equation of motion

Gravity - (1) a(r) = 8,4(1)- () 5+
Radiation pressure - a,4(r) c
Drag force - f;

Pressure gradient

Accelerating a block Ej




The BLR

A BLR properties
I High density clouds

i LOC
I Disk outflow

A BLR Boundary
I Dust in the BLR

A BLR dynamics
A BLR metallicity




Clouds LOC and winds

A Clouds
Thermal confinement

Stability
Magnetic confinement

cool clouds

ionized

“Wind disk surface
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BLR spectrum
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Density 10%1cm3
Column density ~10%2 cm
Covering fraction ~0.1




BLR metallicity
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The narrow line region T NLR
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Dynamics
metallicity
Dust in the NLR

— [Fe Vi)

3000 3500 4000 4500 5000 5500

R V/" -lel‘w'-a”"
[sn] et [te] V/‘L’

U0 FR (R ~

(OGS RED]

- Ha + [N 1I]

01] + [s 1]
Fe X] + [01]

|V

E

/L'Iw-kl -~

P PAR

7000 8000
Wavelength (A)

10000



Let There Be Dust

Sublimation distance

The BLR radius



Photolionized dusty gas

Dust no dust

dust 1 Ryd
dust+gas

optical depth
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Dust outside the BLR
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Dust In the NLR

r=15; pc T,~540K
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Dusty torus and dusty NLRs

strong FIR detections N=10

weak FIR detections N= 8

VLv [erg/s]

Graphite
only

FIR nondetections N=8

AN

10
Rest wavelength [um]

Data/model

Mor, Netzer, Elitzu2009




Miracles
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Using BLR properties to infer BH

mass and accretlon rate

Reverberation Mapping
Single epoch mass determination
Mgy and L/L 44 distributions
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Using NLR properties to infer
Lagn and L

Mgy, from M-u*
Loy from narrow emission lines
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Diagnostic (BPT) diagrams
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