Shape variations of Broad Emission
Lines as probes of the inner
structure of AGN*

Johannes Esser (MPIA)

J.-U. Pott (MPIA), H. W. Rix (MPIA), H. Landt (Durham University),
W. D. Vacca (NASA Ames Research center)

*NGC 4151



Inner structure of AGN

Inner structure = Hot dust + BLR
Radial: Reverberation mapping

Azimuthal: Unless resolved difficult for dust torus
- Velocity distribution of clouds from BELS
— Spatial distribution of BEL clouds

Distribution BLR = distribution dust torus ?7?7?



Shape variations
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Shape variations

NGC4151_broad_Ha_month_b

12.4F NGC4151_broad_HB_month_b

Jun.2002 48[ w2001 ]
Jon.&Feb.2002 r Dec.2002 1
| 4 ec.
T 98 " ppr.&May.2002 37r 7
L Jan.&Mar.2002 i
| i Apr.&Jun.2002
» 6.8 Apr.2001 281" T
3 3
- F -
- s
4.0 7 1.9+ .
'E; 131 7 1.0 T
£ e L J
£ v \?
2 T3k : : : =R ' ‘ . e
kil 141 P — 55F y } t =
E: MaydeJun.2003 P | Moy.&Jun.2003 A |
Jan,2003
10.9F T 4.4 : nn\ 7
Dec.2002 | Jan.2003 .\ |
| i Dec.2002 N
w7 Apr.2004 w 34T o Lo T
/ é 3 3 ]
FRY B . a5k 1 = 23 | Apr.2004 |
e ) ...
4800 4850 4900 4950 5050 [ 1
Wavelengths (A) 1.3 T 1.2 n
| -1.9F } } } = 0.1E n ; . =
||| h 83F R 33F t - ' 3
/ ‘ Dec.2004 | Nov.&Dec.2005 I 1
A \
I 6.3 b 2.7 i \ b
\ Feb.2005 p Dec-2004 \ 1
4.3 B 20 | m
Apr.2005 .
x P! .
: x Apr.2005 x | Feb.2005 ) |
£ = c g
§ | | = .
£ 2.4 1.4 b
] Mayéedun.2005
a L . ]
¢ I}". 0.4 N 0.8 . q
| -
b s . - d
b -7 el
-16F 4 ’ + - 0IE 4 , \ A
g5 F } t t = 58F t — t =
Apr.2006 | Apr.2006 nooN 1
Mar.2006 g
) 7.2+ - 3.0 FNov.&Dec.2005 B
A Jan.&Feb.2006
6200 8300 6400 6700 6800 6900 5.0+ T 2.3 Feb.&Mar.2006 b
Wavelengths [A) ; é
2 Jun.2005 2 I Jan,2006 1
2.8 b 1.5F b
0.6 B 0.8 .
-1.6E 1 1 1 - 0.1k _ L . . =
-5000 5000 =5000 5000

0
VELOCITY [KM/S]

Shapovalova et al. 2010

0
VELOCITY [KM/S]



Shape variations

* Move to IR

* No emission line
“pollution” for Paf3
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Modeling BLR profile variabllity
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Modeling BLR profile variabllity
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Modeling BLR profile variability
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Modeling BLR profile variabllity
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Modeling BLR profile variability
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Modeling BLR profile variability

 Transfer function from cloud distribution to
emission needed:
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* Projected rotational velocity
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* Velocity dispersion due to non rotational
velocity components
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Modeling BLR profile variabllity

* Population of clouds closer to SMBH
* Change of radius comparable to the dust torus

* Not complete broad line region 'refilled’
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BLR profile variability

* Location of peak - lower limit on velocity

* Broadness of the peak - location in azimuthal
direction

* No BEL reverberation mapping
— nho direct measurement of BLR radius



Conclusion

Time resolved multi-wavelength data at high
cadence needed to probe BLR/torus models

BLR and dust torus seem to be (physically) closely
connected (for NGC 4151)

Refill/reformation timescales of the BLR (and dust
torus?) can be probed with BLR shape variations









	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 10
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 30
	Slide 31
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44

