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Variable X-ray reflection from 1H 0419-577
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ABSTRACT

We present detailed broad-band X-ray spectral variability of a Seyfert 1 galaxy 1|H 0419-577
based on an archival Suzaku observation in 2007 July, a new Suzaku observation performed
in 2010 January and the two latest XMM-Newiton observations from 2010 May. All the
observations show soft X-ray excess emission below 2keV and both Suzaku observations
show a hard X-ray excess emission above 10keV when compared to a power law. We have
tested three physical models — a complex partial covering absorption model, a blurred reflection
model and an intrinsic dise Comptonization model. Among these three models, the blurred
reflection model provided statistically the best fit to all the four observations. Irrespective
of the models used, the soft X-ray excess emission requires contribution from a thermal
component similar to that expected from an accretion disc. The partial covering absorption
model results in a non-physical high temperature (£T,, ~ 100eV) for an accretion disc and
is also statistically the worst fit among the three models. |H 0419-577 showed remarkable
X-ray spectral variability. The soft X-ray excess and the power law both became weaker in
2010 January as well as in 2010 May. A moderately broad iron line, detected in 2007 July,
is absent in the 2010 January observation. Correlated variability of the soft X-ray excess and
the iron Ko line strongly suggest reflection origin for both the components. However, such
spectral variability cannot be explained by the light bending model alone and requires changes
in the accretion disc/corona geometry possibly arising from changes in the accretion rate.
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1 INTRODUCTION result of iwo competing processes, the photoelectric absorption and

Active galactic nuclei (AGNs) exhibit complex X-ray spectra.
Seyfert 1 galaxies generally show three primary components —
power-law continuum, soft X-ray excess below 2 keV and reflection
including an Fe Ko line. The power-law component is thought to
arise due to Comptonization of soft photon from an accretion disc
in a hot corona, either above or below the accretion disc in a sand-
wich configuration or around the central supermassive black hole
(SMBH; Sunyagv & Tiarchuk 1980:; Haardr & Maraschi 1991
Reynolds & MNowak 2003). The origin of the sofi X-rav excess
emission is not clearly undersiood. It is likely the blurred reflec-
tion from a partially ionized accretion disc (Ross & Fabian 1993;
Fabian et al. 2002). The soft excess could also arse due o the
Comptonization of optical/UV radiation from the accretion disc in
a low-temperature, optically thick medium (Magdziarz et al. 1998;
Done et al. 2002). The Fe Ko ling near 6ke'V and the Compton
hump in the ~1040keV band are together known as the X-ray
reflection. The Fe Ko line arises due to the photoelectric absorption
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the Compton scattering of the illuminating power-law continuum
(Guilbert & Rees 1988: Lightman & White 1988). The reflection
features arising from the inner disc are strongly modified due w
the relativistic effects near the SMBH, thus giving rise to the broad
relativistic iron line (see e.g. Fabian et al. 2000; Reynolds & Nowak
2003 ). In most cases, Sevfert 1 galaxies exhibit the nammow iron Ko
line and the Compton hump from distant optically thick matter such
as the putative cold torus, and sometimes show a broad line (Reeves
et al. 2007: Murphy & Yaqoob 2009).

The primary X-ray emission of Seyfert | galaxies may be af-
fected by absorption in the neutral and partially ionized material
along the line of sight. Approximately 30 percent Seyfert galax-
ies show absorption features e g. doe o O vo and O vin, in their
spectra near | ke'V (e.g. Blustin et al. 2005; Piconcelli et al. 2005).
These absorption lines and edges are due to the presence of the
warm ionized matter which is named as “warm or ionized absorber”
(Halpern 1984; Turner et al. 1991; Nemer 1993; Kaastra et al.
20000}, In some cases, the absorption lines are found in the Fe K
band (Pounds et al. 2003; Dadina et al. 2005; Risaliti et al. 2003;
Braito et al. 2007; Cappi et al. 2009; Reeves et al. 2009; Tombesi



