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The importance of quasar winds

Growth of super-massive black holes

Enrichment of the intergalactic medium

Quasar outflows Evolution of the host galaxy

tmpact on: Cluster cooling flows

see talks by . . :

F. Nicastro, Magnetisation of cluster and galactic gas
P. Barai,

Luminosity function of quasars

9

C. Tadhunter

Wind as a free parameter with few observational constraints
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How many?

10 - 15% show BALs (1.7 <z < 3.4) e.g., Reichard et al. 2003
3 out of 6 at z > 4.9 QSOs show BALs Maiolino et al. 2004a

Higher fraction: >30% see poster by N. Maddox

Beginning of 90: 0% Radio-loud BAL QSOs

RL BAL QSOs from the FBQS [APM(O-E) < 2] ~ 10 %
Becker et al. 2000

Radio-Loud BAL QSOs [APM(O-E) > 2]: ~ 27 %
Carballo et al. 2006
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Explanations for the BAL phenomenon

Two branches of models

> Unification by Orientation

“All quasars posses BAL outflows, so that the
frequency of detection only translate to the
rate at which our line of sight intercept the
outflows”

> Unification by Evolution

“The rate of the BAL phenomenon is interpreted
as a particular phase of the QSO's life”
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RA=09:44:54.85 DEC=+48:14:03.6 z=2.29094
Bl=3332.99795951+-8.76132837756

GEOMETRY TAXONOMY

Fy( 10417e7"g/cmz/s/Ang)

1

1

: No Absorbers
40-45% :

1

1

1

I

10-20% 7
B Warm Highly lonized Meédium
"WHIM

3
v (10" km/s)

v=1000 km/s

il
! 1
i
NH~10{22) I."' : A v=200 kmis
3 Massive Elack Hole
1
- . i
o0 16em

UV/X-ray luminosity source v(vettical) = v(radial)

1
F 1
1
NH~10(24) | v=10,000-60,000 km/s
: Av=10,000-60,000 km/s
1

PHYSICS Log radial scale KINEMATICS

The central Kiloparsec: AGN and their host 6 June 2008, lerapetra, Crete



&
INAF ||'a

Explanations for the BAL phenomenon

Orientation Scenario:

BUT...

Why RL BAL QSOs show a variety of k\\‘,’/f

radio spectral indices?

Becker et al. 2000
Montenegro-Montes et al. 2008

Why are there examples of RL BAL QSOs with FR2 morphology and at
the same time examples of strongly beamed “polar” BAL QSOs?

Gregg et al. 2006, Zhou et al. 2006,
Ghosh & Punsly 2007
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Radio!

Law

@ Radio QSO

A Standard QSO

4 BAL IR QSO (EVOF)
% IR QSO (EVOF)

@ IR Mergers (LVOF)

The central Kiloparsec: AGN and their host 6 June 2008, lerapetra, Crete
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Explanations for the BAL phenomenon

Evolutionary Scenario: Young or recently refueled quasars

Becker et al. 2000; Gregg et al. 2000, 2006;
Kunert- Bajraszewska & Mareckl 2007

HESTVACS -U. . 4
" {Residu mha ST

BUT...

Why similar mid-IR and mm
properties?
Lewis, Chapman & Kuncic 2003

e e = Willott, Rawlings, Grimes 2003
g &Y o o ‘h 2y Priddey et al. 2007
-1
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Radio properties of 15 BAL QSOs
~~ Radio spectra & polarisation properties

- Radio morphology

+ Variability

Montenegro-Montes et al. 2008
MNRAS (accepted) (arXiv:0805.4746) =
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1312423 Total Intensity 43240 MHz

23 1958.85
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58.55
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Levs = 1.250E-01 {-3, 3, 4, 5, 8, 16, 32, 64) mJy/beam

The central Kiloparsec: AGN and their host 6 June 2008, lerapetra, Crete
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Variability (only 2 epochs):
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Varas ovar

0256—101
1213401

1312423 . 19.440.2 A
1413442 11.3 D 13.44+0.1 A
1603430 18.1 A 22.14+0.3 A

The central Kiloparsec: AGN and their host 6 June 2008, lerapetra, Crete
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Radio properties of BAL QSOs
VLA @ 8.4 GHz sensible rms

10 /15 unpolarised m < 1%

5 / 15 significantly polarised m,_, (median)=1.3 %

As a comparison, Stanghellini et al. (2003):

Flat-spectrum quasars: Mseu, = 1.8 %
GPS quasars: Mscn: = 1.2 %
GPS galaxies: Msgh, < 0.3 %
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Spectral indices:
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Conclusions

- Quite compact, ~ 50 mas ~ 0.5 kpc
-~ Some variable, but not too much

+ Convex-peaked spectra (GPS)

-~ On average weakly polarised

-~ Same a distribution that non-BAL QSOs

%% Many properties similar to GPS sources (young?)



