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AGN and their effect on
galaxy evolution:
why to look at radio galaxies?

\/Collimated outflows (jets)

\/We can recognize the objects where the radio
activity started only recently

« See the immediate effects of a collimated jet on the surrounding
medium

« See how important are radio jets in producing gaseous outflows

 Relevant —> the radio-loud phase of AGN could happen
(although as a short phase) in most early-type galaxies
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Gas outflows

HI absorption from
the settled gas (torus or
circumnuclear disks)

Infalling gas:
fueling the AGN?
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WSRT observations of broad HI absorption

Morganti, Oosterloo, Tadhunter A&A 2005 36305
o —— - ~1400km/3|””T”' { ~1000 km/s |
' 7 TR, :
L 2 0 [
~1500 km/ ; ;
— S0 1 = "
= | I | = ! = I
E E 0p E L
” - ” -10‘
-‘00_— — .20" :
L T ~0.003 «f T~0.0023 ]
B T T 31%00 ET T R T T T n(lroo ST T T T
V (kms™) v, (kms™) v, (kms™)
AC 459 0Q 208 4C12.50
. - - - —_—— - T T T T TR T T 10 AL
wf- : [ § ~2000 km/s |
- ~800 km/s 1 2 ~2000 km/s § ] op
! § ¢ of
— P~ \ ~ o
= > N\ 2 LF
£ E § E -.0:
w » §’ h: _30:_
\ 1 :
: § F 40
af ~0. 0005_ \
20” 1 T F \\§ » | _ 50—’5 NO 002 N
P T 000 22000 23000, 32000 . 35900 %ém — ‘3‘/‘(lt:0‘ —
V,, (kms ) v, (km g v 1C 5063
) ) 20:—| ~600 km/S I B
Up to 2000 km/s width, optical depth <<1% i m o
Column density: few times 1021- 1022 cm-2 R
(for T. .. = 1000 K but could be higher!!) “t
spin «f ATCA
Mostly blueshifted - [







Ho+[NII]

ATCA — 17 GHz

ATCA & NTT

! . . . . ! .
2000 3000

e ™ Qutflow located at the radio lobe
Morganti, Holt et al. in prep (0.5 kpc from the nucleus):
jet-induced outflow?
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What is the origin?

¢ Broad emission line clouds (BELC) will expand and cool adiabatically and will

reach 1000K at ~3pc where they will form dust (Elvis, Marengo & Karovska 200)— possibe in
some objects? from Krause (20086)
« Jet interaction: Cool gas can

be produced and/or survive in
jet-cloud interactions

Simulations show that
cooled, fragmented
clouds do form as result

of the interaction

Krause 2006, Mellema et al. 2002,
Fragile et al. 2003

Evolution of clouds in radio galz

shock runs over a cloud

fragmentation &
cooling
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