» ’ ' .

Fé KK EMISSION-ABSORPTION IN MRK 509

G. Ponti', M. Cappi?, G. Miniutti', c. Vignali®, F. Tombesi®245

A. C. Fabian® and M. Dadina? ’
APC, Université Paris 7, 2) INAF/IASF Bologna, 3) Universita di Boldgna,
4) Johns Hopkins University 5) NASA-GSFC, 6) Institute of Astronomy, Cambridge

rlapping XMM-Newton (~260 ks) and Suzaku (~100 ks) observations of the iron K band in the nearby, bright Seyfert 1 galaxy
e shows a resolved neutral Fe K line, most probably produced in the outer part of the accretion disc or the innermost part of a
d-line region. Moreover, the source shows further emission blue-ward of the 6.4 keV line due to ionized material. This emission is well
described by a broad line produced in the accretion disc, while it cannot be easily explained by scattering or emissigg from photo-ionized gas at rest. _
The summed spectrum of all XMM-Newton observations shows the presence of a narrow absorption line at 7.3 keV produced by highly ionized material.
A spectral variability study of the XMM-Newton data shows an excess of variability %t 6.6-6.7 keV. These variations may be produced in the red wing of
the broad ionized line or by variation of a further absotion structure. The Suzaku data indicate that the neutral Fe Ko line intensity is consistent with
being constant®n long timescales (of a few years) and they also confir as most likely the interpretation of the excess emission in terms of a broad
ionized Fe line. The Suzaku spectra differs from the XMM-Newton one for the disappearance of the 7.3%eV absorption line and around 6.7 keV, where
even the XMM-Newton data alone already suggested variability. The comparison between the two data sets may suggest that the 6.7 keV variability is
due to the appearance of an absorption line in the XMM-Newton spectrum only (as for the 7.3 keV line, absent o’uring the Suzaku pointing).
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(Upper panel) Contour plot (68,90 and 99 confidence levels) of
the sigma vs. intensity ofthe neutral Fe Kline.

(Lower panel) Contour plot of the energy vs. intensity of the
narrow line used fo fitthe ionized Fe K emission. The narrow line
energy is notconsistentwith emission from Fe XXV, Fe XXVl or Fe
KB, whose energy is indicated by the vertical dotted lines.
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(Upper panel) Observed-frame 3.5-10 keV spectrum fitted in the 3.5-5 and 8-10 keV
band with a power law absorbed by Galactic material.

(Panel a) Data/model ratio. This rato shows a clear evidence for a neutral Fe K
emission line and further emission from ionized Fe, as well as other complexities
around 7 keV.
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(Panel b) Data/model ratio when two resolved emission lines (for the Fe Ka and Kp)
are included in the spectral fiting. Strong residuals are still present, indicative of
ionized Fe K emission, while no residual emission redward of the neutral Fe K line
appears.

(Panel c) Data/model ratio when a narrow emission line is included in the model to
reproduce the ionized emission.

(Panel d) Same as panel c, but with a single broad emission line instead of a narrow
line.In both cases (panelc and d),an absorption feature is presentaround 7 keV.
(panel e) Data/model ratio when an absorption component(modeled using xstar) and
arelativistic ionized line are added to the power law and the emission from neutral Fe K.

Summary:

summed specfra of all the XMM-Newton observations. The
data are fitted, in the 3.5-5 and 8-10 keV bands with a power
law, absorbed by Galactic material. The same structures are
present in the three spectra. In particular, a narrow drop of
emission atthe energy ofthe absorption line is presentin all the
instruments (see vertical dotted line). (Insetpanel) Contour plot
of the intensity vs. energy of the narrow unresolved ionized
absorpton when considering the pn data alone (dashed
contours) and considering the MOS data as well (solid
contours). The lines indicate the 68.3, 90, 99 and 999 %
confidence levels

The analysis of the XMM-Newton and Suzaku data shows evidence for the presence of:

i) aresolved (although narrowish, 6~0.12 keV) neutral Fe Ka line (and associated Fe KB emission),
ii) aionized Fe K emission inconsistent with emission from a distant scattering material at rest and most likely produced in the accretion disc;
iii) an absorption line at ~7.3-7.4 keV, present in the XMM-Newton spectrum only;
iv) an enhancement of variability - both by considering the XMM-Newton data alone and by comparison between the two data sets - at ~6.7 keV that
could be either due to the high variability of the red wing of the broad ionized Fe K line (most probably, to a variation of the ionisation of the disc)

or to a second ionized absorption line.
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