chandra high resolution map
of the emitting regions of
NGC 7582
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+Grating spectra are rich in emission lines
Soft excess seen in CCD spectra due blend of bright emission lines (Sako et
al. 2000; Kinkhabwala et al. 2002; Ogle et al. 2002).
QBroacl range of ions and elements (Ka”man et al. 2014 &)

multiple Phases with various ionization states.
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Exploiting the superb spatial resolution

4 The soft xX- ray emission stronglg correlates with the NLR, gas as maPPecl 139 the
[O ] HST images (Young et al. 2001; Bianchi et al. 2006; Levenson et al. 2006) .
4 Narrow band images show all the Coml:)lexitg of the emitting gas even in the Fe K band

-»lmaging IS a keg tool to Probe the emission processes
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Monitoring the variable N, : NGCI%65
Clouds with Ny, from few x102 cm-2 up to |
102+ cm-2 and located at the BLR distance
(Risaliti et al. 200%)
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Emission/absorption line Promes:

location, density, ionisation and outﬂowing

velocities!

Rest-frame energy (keV)

200 ks HETG obs. of the C-Thick state: severa

emission lines, from O through toFe

Velocitg widths of FWHM ~ 800-1300 km s-
some requiring an outflow Vclocitg of ~1000 km s-

(Nardini et al. 2015)

C-Thin state: best example of abs. lines from Fe
xxv (He-a & He-B) & Fe xxvi (Lg a&lyp )



The unobscured state of NGC1365

As the N clroPPecl <1022 cm-2 several abs. features emérgecl inthe RGS & CCD spectra

Evidence of a multiphases ionized accretion disk wind

1/2013: unobscured N,;< 1022cm-2
7/2012: C-Thin (N4 ~ 102 cm-2)
2| 4/2012: C-Thick (N>102+ ¢
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2x10-% 4x10-° 6x10-°

Photons cm-2 s-1 keV-!

-
o
w

1:5
Energy (keV)

T
>
Q
<
o~
|
=
o
T
7
<
o
=
(1

o
-~
Residuals (o)

Rest-frame energy (keV)

Residuals (o)

9

NO HETG data for this state 961:! Energy (keV)




The Changing look NGCF582

+NGC7582 is one of the prototypes
changing look AGN with N, changes on




Short 20 ksec ACIS-S observation PerFormecl in 2000:
QSO{:’C X~-ray emission extends over 20” with a highlg complex morl:)lﬂologg
§M8PS of the O VIIl to O VIl & Ne X and Ne XJ ratios: reveals two “hot sPots” where

Inigher jonization Plnase dominates
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Inhomogeneity seen in the X-ray images can be in part explained as:
S Y Lo k=)= P P

. absorl:)tion 133 the dust lane

e the emitting regions differ in ionization and,/or clensitg (Bianchi et al. 2007)



200 ks HETG obs. of the C-thick state: spec’trum is dominated 139 emission lines with
an extreme|9 |ow continuum

4r<3v<—:a|s all the stratification of the PC»-scale emitter.

Suzaku 2007 C-Thin state (Ny ~ 4 x 102 cm-2)
The C-Thick state similar

Suzaku 2007 C-Thick state (N} ~1.2 x 102+ cm-2)

> HEG - MEG 2014 C-Thick (N;;>107+ cm-2) "] O the past Suzaku
fl‘ observation.
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Thanks to the HETG we can Probe all the stratification of the Pc-scale emitter

As for NGC1365 in the obscured state the
spec’trum is rich of emission lines (Mg, S1, S
and Fe)
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chawndra warrow band tmages

Ne (0.85-14keV) Mg, (1.3-15 keV)

Mg, (1.3-15 keV)
Fe (6-7 keV)

Dust lane from
the HST images




The pe-scale emitting gas

lmaging can inform the sPectral mocﬂe”ing

Both the Si and Mg images reveal that the emitting regions are extended this causes an

artificial broaclening of the soft X~rag line Proﬁles
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4 The Fe Ka em. line is resolved with a FWHM=1500+900 km s-
gives a distance of Fe emitter of R ~ 0.05-07 pcC
comPatible with the outer BLR and the Po-scale torus.
4$A clear absorption feature is detected @ 6 J keV (AC = 13.8) consistent with Fe xxv
& no blue shift
The absorber has log c~2.8 erg cm s and N,~10% cm2 & traces an ionized

absorber located at the same scale of the Fe Ka emitting rcgion

It could be identified with the Putativc electron scattering region.



The Soft X-ray emitting gas

4+Once we account for the artificial broaclening introduced ]:)9 the extension of the

emitting rcgion from the spectral analgsis we get:

The Mg XJ triplet:
No evidence for a forbidden

comPonent
Can ]:)e modeled wit|n a thermal

emission model with:




Location and density of the soft
emitting gas

Com]:)ining imaging and sPectral informations we can derive the clensitg of the

co”isiona”g and Photoionizecl gas.

For the thermal emitter

Normalization of the thermal emission & the extension of R~500 pc gives:
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The synergy between the high spcctral ancl SPatiaI resolution ogerecl }39 cleep
Chandra HETG observations is a unic]ue and keg tool to understand AGN emitting

regions.

The suPerb imagjing can shec Iight into the !ocation, extension & cluml:)iness of the

emitting gas and inform the spectral analgsis.

But onlg with the sPectral resolution offered bg the HETG we can infer its Phgsical




