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Methodology 1
[Fe 1111.257um/[P 11]1.188um [Z;¥ H

Excitation temperature Fe I Fellll.2

Critical densityp I:> gaS( ) ([ © ] 57” m)

lonization potential I’lgas (P) I([PH]I N 88,u m)

Radiative recombination coefficient Oliva et al. 2001
gas (Fe) gas+dust (Fe) i f(Fe)

, f = depletion factor
ngas (P) gas+dust (P) K f(P)

~100 (Solar abundance)
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Ollva et al. 2001
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Target Object _.. .
( N G C 1068) Interaction of radio jet with interstellar gas

(Wilson & Ulvestad 1983).

| e AN
Capetti et:aI. 1997 Surprisingly strong C 111 A977 and N I11A990 lines

3

= Shock heating? (Kriss et al. 1992).

C I A977 and N [lIA990 lines are easily be reproduced
By photoionization model if the gas is highly turbulent
(Ferguson et al. 1995).

X 4t

It is not clear whether the extended X-ray emission in
NGC 1068 arises from thermal processes or scattering
of beamed nuclear radiation (Morse et al. 1996).

AJ R JE+XHR

lonizing radiation emitted by fast shocks may power
NLR in Seyfert 2 galaxies
(Wilson & Raymond 1999).
UT IR MR
Gray: [Oll]5007+[NII]+Ha Shocks do not play an important role at the nucleus
Contour: Radio of NGC 1068 (Oliva et al. 2001).




Observation (OAO/ISLE)

Seyfert galaxy NGC 1068

Copyright (c) 2000, OAQ/NAQU/NINS, All rights reserved.

ISLE is a near-infrared (1.0-2.5um) imager and &
spectrograph for the Cassegrain focus of the 1.88 m
telescope at Okayama Astrophysical Observatory (OAQ).

(See also http://www.o0ao.nao.ac.jp/~isle/index.html)

40” &

ISLE J-band image. Black lines
show slit position with 2”.0 width

Target Date Band Total Unit Slit Spectral Typical
name exposure time | integration time | width | resolution | seeing
NGC 1068 | 8-12 1.13-1.30 um | 4.4 hours 120 seconds 2”.0 ~1000 17.0-2".0

Nov. 2009




Spatially extended [Fe 11]1.257um and
[P 11]1.188um lines were detected!

(a)

W — e ————————

t e t
- [P 11]1.188um [S1X]1.252um [Fe 11]1.257um Paf1.282um -
L (b)Y | |

2-D spectrum extracted from central £15” region (a) and continuum-
subtracted spectrum (b).



Relative flux density ([P II]x1.188)
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[P 11]1.188um
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—— Fitting model

Observation
——— Fitting model

1.4

[S 1X]1.252um

1.2

Relative flux density ([Fe II]z1.257)

A
Z SN

1 E I I I I I I 3 o1 E I 1 1 I I
1.18x10*  1.185x10*  1.19x10*  1.195x10*  1.2x10*  1.205x10* 1.21x10* 1.245x10* 1.25x10* 1.255x10% 1.26x10* 1.265x10* 1.27x10*

1'18um Observed wavelength (Angstrom) 1.21um 1.245I.lm Observed wovelength (Angstrom) 1‘27um
Observed wavelength Observed wavelength

Fitting model = single gaussian + linear continuum



log fv (4.86 GHz) (Jy) [Fe II]/[P Il] ratio

[Fe [1]1.257um/[P 11]1.188um increases with
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Other AGN samples --- Only 2 objects!----

NGC 4151, Gemini/NIFS Mrk 1066, Gemini/NIFS
(Storchi-Bergmann et al. 2009) (Riffel et al. 2010)
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Summary

OAOQ/ISLE ZFALNT , 1115 Seyfert 2 £R37] NGC 1068 O
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