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ABSTRACT

Chandra high-resolution ACIS-S observations of nearby CT AGNs have provided clear 
evidence of three ways in which the AGNs interact with the ISM of the host galaxy: 
(1) radiation, affecting both the gaseous ISM and dense molecular clouds;
(2)  jets, causing localized shocks and lateral outflows;
(3) fast (~200-2000 km/s) and  ultra-fast (~0.1c) nuclear outflows. 
These observations have led to a revised AGN “standard model”, where the interaction 
with the host galaxy has greater importance.
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• NH ~1024 H/cm2

• The AGN is screened so that nuclear photons cannot get 
through to us

• We see instead the interaction of the AGN with the galaxy ISM
• Avoid ‘contamination’ by strong nuclear source
• Avoid instrumental effects in Chandra ACIS

Photoionization in the Narrow-Line Bicone
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Reflection and Fluorescence from Molecular Clouds

Circum-Nuclear X-ray / molecular cloud interactions

Embedded Jets The Revised AGN Model
Shocks Lateral Outflows
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Shocked/LINER cocoons: a common occurrence
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• kT ~ 0.6 keV
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shapes the AGN emission
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Constant [OIII] / Soft X ratios in individual 
photoionized clouds in the bicone of NGC 
4151 imply outflowing wind (Wang+2011)

• Spectral wings of the fluorescent 6.4 keV Fe Ka line
• If wings are due to FeKa outflows, v = ±15,000 km s−1  ~0.05 c
• Red and blue components spatially displaced
• Consistent with inclined outflow

Mrk 34 – Maksym+2023
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Non-nuclear 
spectrum
bicone R=300-
1600 pc

• Spectral wings of 
FeKa consistent 
with v = ~0.1 c

• Red and Blue 
components both 
spatially extended

• Kpc-size outflows

Three Types of AGN Feedback seen by Chandra
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