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Abstract

We constrain the torus parameters of the Compton Thick (CT) AGN ANEPD-CX0245 (z=0.449), which shows double-peaked optical narrow line region (NLR) emission lines, located In
the AKARI NEP Deep Field. We analyze the X-ray spectra, obtained with Chandra using the X-ray clumpy torus model XCLUMPY by Tanimoto+2019, and the UV-optical-IR SED,
iIncluding the unique AKARI nine-band photometry over 2-24 pm, using our implementation of the model CLUMPY by Nenkova+2008 in the package CIGALE (Noll+2009;
Boguien+2019). With the combination of these analyses we are able to constrain the torus optical depth, X-ray absorbing column, torus angular width, and viewing angle. The results
show that the line of sight crosses the torus, as expected for type a 2 AGN. Comparing the optical depth of the torus from the UV-Optical-IR SED and the absorbing column density NH
from the X-ray spectrum, we find that the gas-to-dust ratio is about 8 times larger than the Galactic value.

Introduction and motivation

Doble peaked narrow line regions appear in about 1% of
the present-day type 2 AGN (Liu+2010). They can be
caused by dual AGN, wind driven outflows, radio-jet driven
outflows and rotating ring-like NLR (Mduller-Sanchez
+2015). Knowing the geometrical parameters of the torus
can help to discriminate among some of these scenarios,
particularly between the outflow and rotating ring-like NLR:
If the opening angle of the torus is narrow, it iIs more
difficult for a rotating ring-like NLR to cross the ionization
cone and this scenario would be unlikely. On the other
hand, If the line of sight Is almost perpendicular to the
polar axis, the two sides of the bipolar outflow should show
similar line-of-sight velocities and this scenario would be
unlikely. This also tells us something about the
evolutionary stage of CT-AGN, since they can be at the
stage of starting feedback through outflows or tidally-
disrupted in-falling clouds generating a ring-like structure.
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Modern AGN torus models (like the one shown above,
Nenkova+2008), both In the Infrared and X-rays, have
opened up the possibility of constraining Iits geometric
parameters such as the torus angular width (o) and the
viewing angle (1), in addition to the optical depth and the X-
ray absorption column density. In this work we analyze the
X-ray spectrum and the UV-optical-IR SED in order to
discriminate between the bi-polar flow and the rotating
ring-like  NLR scenarios, by finding the geometrical
parameters of the AGN torus.

Data

We combine information from our multi-wavelength survey
on the AKARI NEP Deep Field (ANEP) where deep
observations with all the nine bands of the InfraRed
Camera (IRC; A eff = 2,3,4,7,9,11,15,18 & 24 pm) were
made, iIncluding Chandra X-ray observations
(Krumpe+2015; Miyaji+2017), optical spectroscopy
(Shogaki 2018) and UV-optical-infrared SED analysis
(Hanami+2012) for the object ANEPD-CX0O245. This object
was found as a result of our AKARI survey on the North
Ecliptic Pole (NEP) region (AKARI NEP Deep Field; e.qg.
Matsuhara+2006).

UV-Optical-IR (UOI) data.

We use UOI photometric measurements from GALEX
(Burgarella+2019), Subaru Telescope Suprime Cam (SCAM)
(Murata+2013), Canda-France-Hawaii Telescope (CFHT)
MegaCam and WIRCAM (QOi+2014), and Herschel PACS

(Pearson+2019)/SPIRE (Pearson+, in prep).

X-ray data and reduction.

A major fraction (~ 0.25 deg?) of ANEPD has been
observed with Chandra with a total exposure of ~ 300ks
(Krumpe+2015). ANEPD-CX0245 is covered by the
Chandra ACIS-1 FOVs of seven OBSIDs (total exposure ~
120 ks). The X-ray spectrum of each OBSID has been

extracted using standard tools of Ciao’. A combined
spectrum Is created along with appropriately weighted
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model CLUMPY® (Nenkova+2008) into the CIGALE
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Future prospects
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board the James Webb Space Telescope (JWST) would allow us to
obtain a continuous spectrum of this object in 5 < A [um] < 25 with at
least 100 per wavelength pixel resolution even with a < 10 ks of

exposure in each configuration® (Glasse+2015) and would tighten
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