Nine Years in the X-Ray Life of NGC 4258

Antonella Fruscione (CfA), Lincoln J. Greenhill (CfA), Alexei V. Filippenko (UCB), James M. Moran (CfA), James R. Herrnstein (Rentec), Elizabeth Galle (CfA)

2005, Astrophysical Journal, vol. 624, p. 103
We have analyzed X-ray (0.3-10 keV)

observations of NGC 4258 obtained with the
XMM-Newton and Chandra observatories.
Including earlier observations by ASCA and
Beppo-SAX, we present a new nine year time
series of models fitted to the X-ray spectrum of
NGC4258.

MAIN CONCLUSIONS

. XMM and Chandra spectra are well fit by a multi-
components model: a partially absorbed, hard (2 keV)
power law, a soft thermal plasma, and a soft power law.
The soft emission, some of which arises <70 pc from the
central engine, does not vary appreciably from
observation to observation.
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. XMM data indicate long-term time variability in the
source count rate and absorbed flux over time scales of
6 months. No evidence of variability on individual ~3
hour integrations.
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. Changes in N, and fy are not correlated, which indicates
intrinsic variability of the central engine that is in one
case 30% over 19 days (5-10 keV). We note that two
of the largest estimates of unabsorbed luminosity are
associated with the lowest estimates of N, and we
speculate that reductions in Ly might affect the
ionization state of the absorber.
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. The geometry and orientation of the accretion disk in
NGC 4258 is well known from interferometric mapping
maser emission that arises in the accretion disk. The
warped disk, a known source of H,0 maser emission, is
believed to cross the line of sight to the central engine.
Assuming that the absorbing gas lies in the disk, we
propose that the variations in N, arise from
inhomogeneities sweeping across the line of sight in the
rotating disk at the radius at which the disk crosses the
line of sight. We estimate that the inhomogeneities are
~10'®> cm in size at the crossing radius of 0.29pc. This is
the first direct confirmation that obscuration in type 2
AGNs may, in some cases, arise in thin, warped accreti
disk rather than geometrically thick tori.
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XMM EPIC background-subtracted light curves
binned in 100 s bins for all five observation epochs. The red
continuous lines represent the level of the background.

The light curves were extracted for the nuclear region (15”
extraction radius) over the entire instrumental energy range
(0.2-15 keV).

During epoch 4 (2001-12-17) the observation was affected
by strong background flares and a generally very high
background level.

Time spacing is not uniform between the different epochs.
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extending the
“disappearance” of the line
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difficult to understand the
variability because the
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changed substantially.
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