
Co-Evolution of Central Black Holes and Galaxies
Proceedings IAU Symposium No. 267, 2009
B. M. Peterson, R. S. Somerville, & T. Storchi-Bergmann, eds.

c© International Astronomical Union 2010
doi:10.1017/S1743921310005831

The Coronal Emission-Line Region in AGNs:
A Hubb le Space Telescope View
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Abstract. We present a study of HST/STIS optical spectra of a sample of ten Seyfert galaxies
aimed at analyzing the structure and physical properties of the coronal line region. The high
spatial resolution provided by STIS (about 7 pc for the closest objects) allowed us to resolve
the coronal line region and obtain key information about the kinematics of the coronal-line gas,
measure directly its spatial scale, and study the mechanisms that drive the high-ionization lines.
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Coronal lines (CLs) are collisionally excited forbidden transitions within low-lying
levels of highly ionized species (ionization potential IP � 100 eV) and their presence
indicates the existence of very energetic processes associated with the nuclear activity.
Although they have been long known to be a common feature in the spectra of AGN, a
clear picture that explains the formation of the CLs is far from complete. In order to have
a better understanding of the so-called coronal line region (CLR) we analyzed HST/STIS
optical spectra of ten nearby Seyfert galaxies. The lines chosen for this analysis range
from [Nev] and [Fevii], with ionization potential of about 100 eV, to very high ionization
lines like [Fexiv] (IP = 361 eV) and [Sxii] (IP = 504 eV). We found that CLs can be
emitted from very compact regions (< 10 pc) up to scales of hundreds of parsecs. There
is a trend for CLs to follow the same spatial distribution and kinematics as the lower
ionization lines. A particularly interesting case is the [Fex] line displayed by Mrk 573.
This high-ionization line extends up to 120 pc from the nucleus. This extent is remarkable
because it has been rarely observed before. This line also displays a double-peak structure,
with the peak separation increasing when going from one side of the nucleus to the other.
¿From a direct comparison between the radio and the CL emission we found that neither
the strength nor the kinematics of the CLs scale in any obvious and strong way with
the radio jets. Moreover, the similarity of the flux distributions and kinematics of the
CLs and low-ionization lines, the low temperatures derived for the gas, and the success
of photoionization models to reproduce, within a factor of few, the observed line ratios,
point towards photoionization as the main driving mechanism of CLs. The complete
results from our analysis are presented by Mazzalay et al. (2009).
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