Do galaxy interactions trigger radio quiet quasars?
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We present deep GMOS-S/Gemini optical broad band images of a sub-sample of 18 type II quasars taken from the Zakamska et al. (2003) sample. The complete sub-sample
comprises 20 quasars in the redshift range 0.3 < z < 0.41 and [OIII] emission line luminosities L[OIII] > 10 35 W. The images were taken with the aim of investigating the interaction
status of the host galaxies in an attempt to determine the significance of interactions in triggering nuclear activity. This study was motivated by the work of Ramos Almeida et al.
(2011), in which a similar study was made for powerful radio galaxies (PRG). We wish to compare the interaction status of these two types of AGN to determine in what way they
are related. We find that 15 of the 19 objects that we have images for (~80%), show evidence for interaction in the form of tails, shells, fans, irregular features, amorphous halos
and double nuclei. The median surface brightness of the features in the r' band, corrected for extinction, surface brightness dimming and k-corrected is µ =23.51 mag arcsec -2
and the range is ∆µ≃ [23,27] mag arcsec -2. The wide variety of features suggests that AGN activity can be triggered before, during or after the coalescence of the black holes
with 5 of the 19 objects (~26%) having double nuclei. These results are comparable to those obtained for the PRG, which have similar rates of interactions and observed features.
This leads us to conclude that it is possible that type II quasars and PRG may be triggered in the same manner.

Sample Selection
Our sample of 20 objects is selected from the Zakamska et al (2003) catalogue
of candidate Type II quasars. The objects have RAs in the range 23 < RA < 10
hr, declinations <+20 degrees, redshifts in the range 0.3<z<0.41 and [OIII]
emission line luminosities L> 1035 W (see Table 1). These limits were imposed
to keep the sample size manageable. The redshift limit also ensures that the
objects are sufficiently close and bright enough for the detection of faint and
diffuse features to be possible. The [OIII] luminosity limit was decided on to
ensure that the objects were indeed true quasars. The full sample of 20 objects
is 95% complete and is unbiased in terms of host galaxy and AGN properties.

Fig 1. Examples of galaxies classified into Group 1. We see here that J2358-00 is linked by a bridge to
its companion whilst J0218-00 appears to be in a galaxy pair.

The Gemini Detector
Deep optical imaging data of 18 objects from the sample was obtained using the
Gemini Multi-Object Spectrograph (GMOS-S) mounted on the 8.1m Gemini
South telescope at Cerro Pachon, Chile. As our objects fell in the redshift range
0.3 <z < 0.41, we employed the r' band filter for all observations. This allowed
us to observe in the rest frame optical.
The Gemini/GMOS -S detector has a field of view of 5x5 arcmins and 0.146
arcsec/pixel. To allow us to detect the faint extended features, we required
reasonable seeing. The average FWHM = 0.8 arcsec and the value ranged
between 0.5 and 1.1 arc sec.

Table 1: A full classification of the type II quasar host galaxies giving the detected morphological
features. We also give the group classification determined by their apparent interaction status.

Group

Type II Quasars

SLRG

1 – Galaxies in pairs or tidal interactions.

11%

20%

2 – Signs of morphological disturbance

79%

54%

3 – Double nuclei

21%

17%

4 – Isolated galaxies with no sign of
morphological disturbance.
Any sign of interaction or merger

21%

6%

79%

94%

Table 2 The percentage of type II quasars in each of the groups compared to that of the strong line radio galaxies from the sample of Ramos Almeida et al(2011).

Conclusions
We find that of the 19 objects in our sample for which we have images, 79%
appear to be involved in a merger or interaction event. Of these, 21% have
double nuclei and 11% are in either a galaxy pair or involved in a tidal
interaction. A further 47% show morphological signatures of mergers in the
form of shells, fans and tails. This demonstrates that AGN activity can be
triggered at any point during a merger event. These results are similar to those
of the study of powerful radio galaxies by Ramos Almeida et al. (2011),
demonstrating that both forms of AGN may be triggered in the same way.
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Fig 3. Examples of quasar hosts with double
nuclei. Both J0123+00 and J0332-00 appear to
be in the pre coalescence phase of a merger.

Fig 2. Examples of quasar hosts that are
categorised into Group 2. These three galaxies
show signs of morphological disturbance which are
likely to be caused by interactions or mergers.
J0848-01 shows a spectacular example of shells
whilst J0227+01 has an amorphous halo and tail.
J0217-00 is an example of irregular features with
its clumpy knots at both ends of the galaxy.

