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Type 2 quasars (radio quiet)

e Fluded for decades

e Selecton from SDSS \ /FR"mu«n
z=0.3-0.83

S/N>7.5 in 7% br. pixel

FR I (NLRG)

o c Seyfert 2
narrow permitted lines (;;(e)nz
(2000 km/s)
high ionization lines P
(ratios) s g
e [ON]/HB, [NII]/Ha T SN seyfert1

@ QSO 1

~300 now known
(Zakamska et al. 2003)



The usefulness of type 2 quasa

e Strengths
e (Obscuration of the active nucleus

e More common than type 2 radio-loud quasars (radio
galaxies)

e Lack of radio jets simplifies interpretations

e Open questions we are particularly interested in
e quasar induced outflows
e what triggers the nuclear activity
e the existence and origins of extended emission line regions




Optical imaging and spectroscoy
a work in progress

J133633.65-003936.4 v_HIGH
]

e VLT FORS2 BB and NB/IB
images and long-slit spectra §

e 9 radio quiet type 2 quasars E
at z=0.3-0.6

e selected for their e
asymmetrical [OlllI] 5007 e
Veloc-ity profiles J133633.65-003936.4 FILT_530 ’é“”:

e usually enhanced blue wing

e Aim to investigate ionized
ouflows and AGN triggering

® Preliminary results...




Correlations between morphology
and [Olll] kinematics?

Cometary, multi-knot (3) Merging, less disturbed, faint tail (4)
Highly blueshifted component. Redshifted component (3/4)
Outflows or double nuclei? Inflow of gas (and outflows)?

J124749.79+016212.6 v_HIGH
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Not all show evidence for
NEEEE

J133633.65-003936.4 v_HIGH

e Unremarkable
elliptical morphology

e jsolated
® no tails / knots

1 LINE PROFILE

Flux density (erg s™' ecm™@ &)

6950 7000 7050 7100 7150
Observe d wavelength (£)

-2 i\")

® 2 COMPONENT FIT

e strong excess in blue iy
wing - outflow O e

lCII'I

J133633.65-003936.4 FILT_530

e post-starburst optical e
spectrum? (starlight) - | 90 T O iy T

Flux density (erg s~

" 3 COMPONENT FIT

"133633.65-003936.4

rg s em™ &)

Flux density (e

6950 7000 7050 7100 7160
Observed wavelength ()




No blueshifted absorption lines

e |Low covering factor? (<0.1)
e small area or porous?

e Matter bounded (high-ionization) clouds?
e Extreme [OIllI] / HPB ratios in blue wings of some targets

From Tenorio-Tagle et al. (1999)




CO Observations of type 2 quasars

e CO (1-0) spectroscopy of 10 type 2 quasars at z=0.2-0.3
e IRAM 30 m (8) and ATCA (2)

¢ 5 detections (+1 tentative detection) gives 50% det. rate
® |’ ~several 10° K km s pc?

N.dm‘u AR

0 2000
Velocity (km/s)




o-ph 1306.1507

CO Observations of type 2 quas

Adoptin coversmn a=0.8 M
(K km s$ pc2)" -

e Molecular gas mass ranges from
<4x108to5x10°M

sun

No significant difference to
type 1 quasars at the same L,

CO is usually narrower than
[OllI] 5007 (up to factor of 2)

e different spatial locations of
molecular and ionized gas

e gravitational motion (CO) vs.
outflows ([Olll])

1.0E+12

1.0E+11

1.0E+10
L'(co)

1.0E+09

1.0E+08

ULIRG regime
1.0E+07

1.0E+09 1.0E+10 1.0E+11 1.0E+12 1.0E+13 1.0E+14
L(FIR)




