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Host galaxies of double-peaked [OIII] emitting AGN:
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Mergers are suspected to be reliable triggers of both starformation and AGN activity. How-
ever, the exact timing of this process remains poorly understood. Here, we present deep imaging
and long slit spectroscopy data of a sample of four double-peaked [OIII] emitting AGN. These
sources are often believed to host binary AGN, or at least be currently undergoing major mergers.
The sample presented here either have previous IFU and high resolution imaging data that show
double-nuclei in the IR as well as kinematicly and spatially distinct line emitting regions. Two
sources have detections of double point sources in either the X-ray or radio. The sources studied
are therefore likely binary AGN. The AGN in this sample are luminous, radio-quiet and at low
redshift. The u/r/z imaging data show host galaxies in a wide range of merger stages, with the
majority (3/4) showing tidal tails or complex kinematics and morphologies clearly indicating a
recent merger. One source however – hosting a double X-ray source– shows quiescent morpholo-
gies with no clear signs of interaction from imaging data. The spectroscopy in this case reveals a
gas disk counter-rotating with respect to the stellar component. Spectroscopy of the other sources
reveal disturbed kinematics further confirming their status as ongoing mergers. Our data show
that AGN triggering in mergers may happen over a wide time span and that sinking of black holes
to the center of a merged system might take considerable time in some cases. A detailed analysis
will be published in an upcoming paper. Further studies of AGN in merging galaxies will show
how the hosts of those AGN differ from normal mergers without AGN activity.
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1. Sample & Data

The sample was chosen from double-peaked [OIII] emitters from the literature [16], observ-
able from the GTC in the fall (see Table 1). Three of the sources (SDSS0952,SDSS1151,SDSS1502)
have double-peaked [OIII] emission lines and double stellar cores in the IR [8, 9, 15]. SDSS1502
additionally shows two compact radio cores inconsistent with starformation [10]. The fourth bi-
nary AGN in our sample (SDSS171544.0+600835) is also a double-peaked [OIII] emitter, but was
followed in the X-rays with Chandra [6], it shows double nuclei, best explained as a sign of bi-
nary AGN. Data were taken at the 10.4m Gran Telescopio Canarias (GTC) on La Palma (Canary
Islands, Spain) during dark time. Observing conditions were excellent with clear sky conditions
and subarcsecond seeing during all observations (0.56-0.75" in the z band). All observations were
obtained with OSIRIS, an imager and spectrograph for the optical wavelength range, located in the
Nasmyth-B focus of GTC. We obtained u/r/z imaging as well as long-slit optical medium resolu-
tion (R=2500,λ=5630-7540Å) spectroscopy for all objects. All data were reduced using standard
IRAF routines. Photometric calibration was performed using field stars.

2. Results & Conclusions

The r band surface brightness maps for all sources in our sample are shown in Fig. 1. We see
a wide range of merger properties, though three of the four sources studied clearly are in a very
early stage of the merger, with tidal tails and complex morphologies.

An exception is SDSS1715 – identified as a binary AGN in the X-rays [6] – which shows
a quiescent host galaxy with no clear signs of disturbance down to low surface brightness limits.
The host galaxy is best fit as a disk/bulge mixture. The kinematics of the source however is very
interesting (see Fig. 2), the gas in the objects shows rotation along the slit, the stellar component
(detected in NaID as well as MgIb) shows rotation as well, albeit with a different direction. This
is similar to cases of galaxies where stellar and gas disks are misaligned [4, 5, 13], though such
cases do not commonly appear in larger surveys of gas kinematics in galaxies (e.g. [7]). Such a
kinematic structure can be interpreted as a sign of a recent merger of a gas-dominated component
with angular momentum misaligned with the stellar disk. It is interesting that this is observed in
SDSS1715, which host a double X-ray source at a separation of only ∼ 1.9kpc [6]. Since the event
in which the counter-rotating gas disk was acquired did not disturbed the stellar disk, it is likely
also not the source of the second black hole. This implies that the binary black hole was formed in
an earlier event. Sinking of the black holes to the center must therefore have taken a considerable
time since no singns of disturbance are visible.

Our results show that AGN in mergers can be observed in a wide range of merger stages and
that in some cases, such as SDSS1715, the sinking of black holes to the center of a merged galaxy
can take till long after merger features have disappeared. Detailed analysis of the full dataset will
be presented in an upcoming paper.
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Figure 1: r band surface brightness maps of sources studied. All plots are 25×25; north is up
and east is left. A 10kpc scale is shown in all four plots. The separations and orientations of the
two cores are shown as red filled circles in the upper left corner. The black lines and labels show
the long-slit position used for spectroscopy and slices along which spectra were extracted. The
dominant Type 1 AGN is always located at position C.

Table 1: Binary AGN sample properties and observation information. ID: SDSS name, z: redshift,
θ[”]: separation between AGN in arcseconds, θ[kpc] between AGN in kpc; log(R): log of radio-
loudness.

ID Type z log(L[OIII]5007[erg/s]) θ [“] θ [kpc] log(R)
SDSS095207.6+255257 Type1/2 0.339 42.34 0.99 4.9 -3.13
SDSS115106.7+471157 Type1/2 0.318 43.20 1 4.7 -2.30
SDSS150243.1+111557 Type1/2 0.390 43.35 1.39 7.4 -1.39
SDSS171544.0+600835 Type2/2 (X-ray) 0.157 42.23 0.68 1.85 -1.50
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Figure 2: Kinematic structure of SDSS1715. Left: velocities are from line fits to extracted spectra
in slices shown in Fig. 1. The velocities are calculated with respect to the catalogued SDSS
catalogue redshifts.
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