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We present subarcsecond resolution mid-IR photometry from 8 to 20 pum of eighteen Seyfert galaxies obtained primarily from the Gemini Telescopes,
representing one of the largest compilations of mid-IR Gemini observations of Seyferts. We construct spectral energy distributions (SEDs) with the
» unresolved mid-IR fluxes whi€h are dominated by the AGN emission. At'the spatial resolution afforded by Gemini, the fluxes are relatively
uncontaminated by stellar emission. We augment the data with near-infrared measurements from the literature at similar angular resolution. We find
that the IR SEDs of intermediate-type Seyferts are flatter and present higher 10 to 18 um ratios than those'of Seyfert 2 (Sy2) galaxies. We fit the SEDs
" with clumpy dusty torus models, which accurately reproduce the high spatial resolution measurements. ForiSy2, we find the number of clouds along
equatorial rays Ny = 5-15, edge-on geometries more probable than face-on views, and the 10 pm silicate feature in shallow absorption. For the
intermediate-type Seyferts, Ny and the inclination angle of the torus are lower than those of the Sy2, with the silicate feature appearing in shallow
emission or absent. The columns of material responsible for the X-ray absorption are larger than those inferred from the model fits, which is consistent
with hot:X-ray absorbing gas located within the dust sublimation radius whereas the mid-IR flux arises from an area farther from the accretion disc. In
the models, the outer,radial extent of the torus scales with the AGN luminosity, and we find the tori to be confined to scales less than 5 pc.

Sample and High Spatial Resolution Infrared observations.

The sample comprises 18 nearby Seyfert galaxies (12 Sy2, 2 Sy1.9, one Sy1.8, 2 Sy1.5 and one Sy1) for which we present ned new ground-based
subarcsecond resolution mid-IR images. The data were taken in the N and Qa bands (~10 and 18 um, respectively) with the instruments T-ReCS, Michelle
and OSCIR on the Gemini and CTIO telescopes (an example is shown in Fig. 1). The mid-IR nuclear emission was determined using PSF subtraction. Near-IR
nuclear fluxes of the same angular resolution from the literature were collected to construct high spatial resolution infrared SEDs (Fig. 2).
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Sy1 versus Sy2 infrared SEDs.

High spatial resolution IR data provide SED shapes
different from those of large apertura data SEDs (i.e.,
ISO, Spitzer or IRAS).

We found the slopes of the IR SEDs correlated with
the Seyfert type in general. Sy2 show steep SEDs and
intermediate-type Seyferts are flatter (Fig. 2).
However, we find a range of spectral shapes among
the Sy2, and also some int.-type SEDs have same
slopes as Sy2. This cannot be reconciled with the
homogeneous torus models, since they strictly predict
Fig. 1.- Example of mid-IR images in the Si2 and Qa filters of T-ReCS (8.8 and 18.3 pm, Steep SEDs for Sy2 and flat for Syl' We do not

respectively) of the Sy2 NGC 3081. Note the enhanced extended emission in the Qa band observe such a strong dichotomy. Thus, we pursue
image. clumpy torus models to reproduce the observed SEDs

(see Table 1).

Tab. 1.-  SEDs shape

!'information. Fitted spectral indexes in the whole IR range (~1 to 18
Fig. 3.- Scheme of the clumpy SED Modelling. um), in the near-IR (~1 to 9 pm) and in the mid-IR (using the N and
torus described in Nenkova et al. Qa data points).
(2008a,b). We fitted the IR SEDs of the Seyfert i v

LI galaxies in the sample with the clumpy
torus models of Nenkova et al.
(2008a,b), shown in Fig. 3, using the
BAYESCLUMPY code (Asensio Ramos &
Ramos Almeida 2009). The results of
the fitting are the probability
distributions for the six free parameters [
that describe the clumpy models and
the best fit to the observed SEDs (Figs.
4 and 5).

The clumpy models successfully
reproduce the SEDs of both the Type 2
and the int.-type Seyferts, indicating
that their IR SEDs are dominated by
torus emission.

Tab. 2.- Clumpy model parameters
and results from our fitting of the
Sy2, Syl.8 and 1.9 and Sy1.5.
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We find large number of clouds (N),
broader tori and highly inclined views
for Sy2, compared with those of int.-
type Seyferts (Table 2), although the
differences are not yet statistically
significant. This suggests that Sy2
central engines would be blocked from
direct view along more LOS than the

) . ) int.-types and also that Sy2 tori would

Fig. 4.- Probability distributions of the clumpy model parameters resulting from more efficiently reprocess the nuclear Fig. 2.- Top: IR SEDs for the 7 Sy2 with the highest resolution data (in colors)

the fit of Circinus, together with the calculated value of the LOS Av. Solid, . and resulting average template (solid black) shifted in the Y-axis for clarity.

dashed and dotted lines represent the mode, the median and the 68% radiation (Table 3). Are Sy1 and Sy2 Bottom: IR SEDs for the int.-type Seyferts (in colors) and average Sy2 SED

confidence interval around the median, respectively. tori intrinsically different? More (solid black) for comparison. The SEDs have been normalized at 8.8 pm.
observations of Syl are needed to .
confirm these results. —

Cirinis i 10 pm silicate Model predictions.

f SED fitting poorly constrain .
................ +eniuf fEALUTe in shallow i radialgegtentyof the torus | The columns of material responsible for the X-ray absorption are larger

absorption in Sy2 th B q 3 L 3
p i because of the lack of high an those inferred from the model fits for most of the galaxies in the
I [ QRIS OF E sample = the X-ray absorbing gas would be located within the dust

in int.- ial resolution far-IR
22\5;2&: i :%a:eath:soouirotorzs condtztiz’s sublimation radius (R<Ry, Fig. 3), while the mid-IR flux would arise
from an area farther from the accretion disk.

the coolest material.

In the models, the outer radial extent of the
torus scales with the AGN bolometric
:  lew) eww) 00000 ewe) luminosity (Table 3). Using R,=6X(Lagy/10%%)0-3
e entann <ol o 218 (fixing Y = R,/Ry = 15) we find tori to be confined
i 2 7 to scales less than 5 pc, in good agreement with

Fig. 5.- SEDs of Circinus . 4
other recent mid-IR observations.

(Sy2) and NGC 4151
(Sy1.5) fitted with the
clumpy models. Solid and
dashed lines represent
models defined by the
mode and the median of
the histograms in Fig. 4.
Shaded regions represent
the range of models
compatible with the 68%
confidence interval.
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Tab. 3. - Model luminosity predictions (AGN and torus bolometric
L), reprocessing efficiency, outer radius of the torus, X-ray

bolometric luminosity and X-ray to mid-IR luminosity ratio. ¥
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