The central kiloparsec of Seyfert galaxies: Integral-fielaspectroscopy with OASIS
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Narrow-line regions of Seyfert galaxies

In the classical paradigm of active galactic nuclel (AGNME harrow-line
regions (NLRs) of Seyfert galaxies consist of gas ionisedhgy AGN,
which extends beyond the nuclear torus and reaches to kdepdistances
(Fig. 1). These scales make the NLRs suitable for spatiafiglved obser
vations of the interplay between the AGN and their host ga@g)such as
the transport of gas toward the galactic nucleus, the rolgrafitational
Instabilities, the feedback of the nucleus including oumtipand the origir
of gas In the central regions of active galaxies.

Fig. 1. Unified model of AGN. The size of the nuclear
torus Is on the scale ofpc. The NLRs extend te-
10 — 10° pc.

Urry & Padovani (1995)

Observations and data analysis

We observed a sample of 16 nearloy@2 < =z < 0.05, I.e. 16 —220 Mpc)
Seyfert galaxies with the use of the optical integral-fielit IWOASIS
mounted at CFHT. We covered the central few kiloparsecs therspatial

sampling of).27” — 0.41” and the spectral sampling 1.9 A. The observed
spectral range containsokiHG, and the forbidden doublets of [N 1], [N 1]
[S 1], [O 1], and [O lll]. We derived fully 2D maps of physicajuantities
characterising the ionised gas, such as surface brightmess LOS veloc-
ities, LOS velocity dispersion, electron density, andnsii®lar reddening.
We plot spatially resolved spectral diagnostic diagrantacivreflect th
lonisation level, metallicity, temperature and densityled NLR gas. We
performed stellar-population modelling with the use ofslirthetic evolu-
tionary library of Bruzual & Charlot (2003), and derivedl&evelocities
and the stellar-population ages. For detalls see Stokdaspal. (2009).

Stellar populations

Example of stellar-spectrum fit
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? 2. Stellar-population modelling. Left: example of alktr-population fit (red) to data
black). Middle: mass fractions of young (100 Myr) stellapoillations in NGC 2992. Right:
stellar velocmes INn NGC 2992.

S-shaped velocity fields of ionised gas

Most of the observed mean LOS velocity fields reveal depasttrom cir-
cular motions. 80% of the Seyfert2 sample exhibit twisteesli&ped)
Isocontours of mean LOS velocities of gas (Fig. 3), which db mave
counterparts in the stellar velocities that we measureehetnl, these ar
signatures of motion in a non-axisymmetric potential @lpioar, warp), or
outflows from the galactic nucleus.
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Fig. 3. S-shaped isocontours of mean LOS velocities. Nartip| east to the left. The black
contours represent surface brightness isocontours.

Outflow In NGC 4051

NGC 4051 has been suspected to have an outflow Iin [O Ill] lInd&
trace its 2D properties with spatial resolution of 50 pc (Big in surface
brightness and in kinematics. The outflow reaches projegtéutities of
~ 550 kms ™' and is approximately parallel to the radio jet. It is not jer&s
In low-lonisation lines. Infrared data for NGC 4051 wereesiireted as an

Inflow by Riffel et al. (2008), and therefore detailed moomgjlis necessary.
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Fig. 4. NGC 4051. Outflow iIn NGC 4051 — maps of surface brigssrand the kinematical
fields in [O Ill]. Examples of multi-component profiles of esaion lines. Comparison of a
velocity profile in [O Ill] and in low-lonisation lines.
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Rings usually provide evidence of non-axisymmetric gatwhal poten-
tials. We detect part of a ring In NGC 5728 which is preseny amllow-
lonisation lines and not In [O Ill] and Is characterised bgihreddening
(FIg.5).

We have discovered a ring in Mrk 348 (previously unknownxdzhon
kinematical study (Fig.5). The two spots In the velocity nt&gye no
counterparts in the surface brightness (black contourfe galaxy disc
Is almost face-on, therefore we interpret the velocityaratas a ring tilted
out of the galactic plane.
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Fig. 5. Rings in Mrk 348 (mean LOS velocity map) and NGC 5728féce brightness and

Interstellar reddening maps).

Discussion

We develop models to interpret the observed non-circulbocity fields
and to discriminate between gravitational and non-graenal effects.
The presence of S-shaped isovelocity contours in a majotribyr sample
may Indicate the necessity of non-axisymmetric gravital@otentials for
the transport of gas to the galactic centre and for the hgelif the AGN.

oA comparison of active and quiescent spiral galaxies peréar by Du-

mas et al. (2007) suggests that the S-shapes are more commalaxies
hosting an active nucleus. However, larger samples of dataeeded to
test this hypothesis. At the same time, detailed modellirigekinematics
IS necessary to understand the true 3D nature of the obsaraes. We
are testing models and studying the degeneracy of the netatpn, with
the use of the wealth of information contained in the datasumcluding
“tomography” In the velocity space, I.e. velocity channaps. In case
that the S-shapes are not of gravitational nature and aisau#t o¢ outflows
from the AGN, our data will contribute to the development lo¢ tAGN
paradigm.
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