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Soft line emission
OVII, OVIII, NeIX, 
MgXI, SiXIII, etc.

Hard continuum Fe K lines
Neutral and Fe XXV

Fabbiano et al 2017, 2018a, 2018b, ApJ

Chandra ACIS X-ray spectrum of CT AGN
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Beyond the Torus
Kpc-size extended 3-6 keV continuum and often Fe Kα
Deep Chandra observations of CT AGNs

CT AGNs

• ESO 428-G014

• NGC 3393

• NGC 1386

• NGC 7212

• NGC 5643

• NGC 1125

• IC 5063 (to be observed)

• ………
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ESO 428-G014

ALMA Chandra

6.1-6.6 keV3.0-6.0 keV

Hard continuum Fe Ka line
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Chandra ACIS S
Texp ~154 ks



ESO 428-G014

ALMA Chandra

Hard continuum
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ESO 428-G014 
Fe Kα near the nucleus

ALMA Chandra
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NGC 3393 – Soft (0.3-2.5 keV)

9 kpc

Chandra ACIS S
Texp ~315 ks



NGC 3393

3.0-6.0 keV

Hard continuum

~ 770 pc
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NGC 3393

6.1-6.6 keV

Fe Ka line
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NGC 1386

Hard continuum
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Chandra ACIS S
Texp ~100 ks

Fe K



NGC 7212

Hard continuum
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~2.5 kpc

Chandra ACIS S
Texp ~128 ks



‘Torus’ & Near-Torus
30-100 pc morphology

CT AGNs

• NGC 4945

• ESO 428-G014

• NGC 5643

• ………
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NGC 4945
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ESO 428-G014
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Chandra & ALMA
Complementary views of the scattering clouds and 
scattered radiation

CT AGNs

• NGC 5643

• ESO 428-G014

• ………
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NGC 5643
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Texp ~113 ks



ESO 428-G014

Chandra
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Fabbiano et al 2018



Summary
Not all the hard continuum and Fe K emission of CT AGNs come 
from the obscuring circumnuclear torus 
In ESO 420-G014 the luminosity of extended hard (3-6 keV) and Fe K 

6.4 keV line emission is comparable to that of the nuclear point source

At high sub-arcsecond resolution, clumpy circumnuclear Fe K emission

Chandra and ALMA provide complementary views

• In NGC 5643, N-S X-ray structure follows the N-S rotating CO(2-1) disk

• In ESO 420–G014 CO(2-1) emission correlated with localized hard X-ray 
excess.

• 1 mm continuum follows the hard X-ray emission (scattered AGN photons)
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Food for thought
Possible uncertainties in spectral modeling of torus in CT AGNs

We must consider the full AGN – galaxy interaction to understand AGN 

emission

See Martin Elvis’ talk
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Observationally, deep high-resolution Chandra ACIS images are needed 

to find and characterize extended and complex torus and AGN-galaxy 
interaction emission

è Lynx: Large, Chandra resolution telescope with IFU capability 
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