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I'll	  present	  recent	  results	  based	  on	  VLT	  and	  GTC	  spectroscopic	  and	  imaging	  data	  of	  
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and	  use	  them	  as	  cosmological	  tools.	  
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Extended emission line nebulae around type 1 quasars

Fu & Stockton 2006, 2007, 2009

The most luminous EELR are found almost exclusively around steep-
spectrum radio-loud quasars with low BLR metallicities and high 

nuclear [OIII] luminosities



Why type 2 quasars?

� Very little known (relatively recent discovery, mostly statistical studies)

� Most quasars are radio quiet

� Advantages:

• Natural coronograph (obscuring structure)

• No radio activity distortions



FORS2 on VLT

Intermediate/narrow band 
images

Long slit spectroscopy

PMAS on the 3.5 m telescope at Calar Alto
� (Humphrey et al. 2010, MNRAS Letters, in press)

Integral field spectroscopy

OSIRIS tuneable filter on GTCNarrow band images

Observational programme
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Villar-Martin et al. 2010, MNRAS Letters, in press

A type 2 quasar in an 
interacting system

GTC- Osiris TF composite image:
continnum (red)
[OIII]5007 (green)

VLT FORS2 longs lit spectrum:
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The sizes, FWHM, line luminosities and ratios � HII compact galaxies
If stars � Z ≤ 0.5 Z⊙



SDSS 0123-00 is a member of an interacting system 

The quasar is physcally connected with a bridge 
to a companion galaxy at ≥100 kpc

Star formation is possibly happening along the tidal bridge

If the gas is photoionized by stars, the implied gas metallicity
in the bridge  is well below solar 

The origin of the EELR in this particular case is tidal debris 
from the galactic encounter

The QSO activity might have been triggered by the encounter

Ramos-Almeida et al. 2010, Tadhunter et al. 2010





QSO nucleus Tidal tail (North)

[OIII]/Hβ = 5.2
FWHM(Hβ ) = 370 km/s

FWHM([OIII])= 410 km/s 

[OIII]/Hβ = 0.8
FWHM(Hβ ) < 115  km/s

FWHM([OIII])= 240 km/s 

[OIII]/Hβ = 1.1 
FWHM(Hβ ) <115 km/s

FWHM([OIII])= 285 km/s 

10” or 44 kpc

North tidal tail

QSO

HII nuc.

HII nucleus

VLT FORS2  [OII]3727

Villar-Martin et al. in prep.

In
te
ra
c t
io
ns

St
ar
 fo
rm

at
io
n



HII? nucleus 

Star forming galaxy ?

QSO

Emission 
line knot

QSO nucleus

FWHM < 100 km/s
[OIII]/Hβ ∼ 0.7

FWHM ∼ 1050 km/s   FWHM ∼ 300 km/s
[OIII]/Hβ ∼ 10-11

HII nucleus?

10” or 54 kpc

VLT FORS2 [OIII]

Data and fit Data and fit components
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Extended emission lines 
(4/5) 

In general associated with tidal features (bridges/tails), companion objects 
(galaxies/knots) 

�Need to investigate other locations

Signs of interaction  (tidal tails, double nuclei, tidal bridge) (3/5)

Evidence for star formation (galaxy companions, knots, bridges, tidal tails) 
(4/5)

Complex nuclear kinematics �Outflows ?
(3/5)

Summary and conclusions



Type 2 quasars are excellent environments to investigate:

AGN and stellar feedback in the most powerful type 2 AGNs

Mergers and interactions 

Star formation

Role on the triggering of the nuclear activity
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