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ASCA detection of the Fe K edge in the spectrum
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Abstract. ASCA X-ray spectral analysis of the Seyfert 2 galaxiines, completely covered by a molecular torus. More distant
IRAS 04575-7537 is presented. The main resultis the presengecovered clouds are, on the contrary, the origin of the narrow
of a significant iron edge at a rest energy of .33, keV. The lines. Studies of the X-ray spectra of Seyfert 2 galaxies (Awaki
spectrum is flatIl ~ 1.5) with a substantial absorption:zN & Koyama 1993) have revealed the presence of highly obscured
~ 10?2 cm~2 and does not require any reflection componemuclei with power law spectra and Fefines similar to Seyfert
There is also evidence of a narrow Fe Kmission line, whose 1 objects providing further support to the popular Unification
rest energy (E = 6.358;82 keV) and equivalent width (EW~ models for AGNSs. If the orientation is such that the line of sight
130+50 eV) suggest that the line originates from thick and colidtercepts the torus (Krolik & Begelman 1986), the Optical/UV
matter. The intensity of the line and, in particular, the depth addiation including the BLR emission as well as soft X-rays
the iron edge are too strong to be explained by simple traffiem the nucleus are blocked and the source, visible at these
mission through the measured absorption column density. Thiavelengths in scattered light, is classified as a type 2. The
strongly suggests that a model more complex than a single abattering medium (Krolik & Kallman 1987), whose physical
sorbed power law is needed. We propose an absorption magtate is unfortunately still poorly known, is likely to be a warm
that we call “leaky-total absorber” which can explain the speptasma located along the torus axis.
trum flatness, the iron emission line and the edge absorption With respect to the hard X-ray emission, the spectral index
feature and has also the advantage of having a straightforwdistribution of Seyfert 2's should be the same as for Seyfert
physical interpretation in the framework of Unified models. I&’'s. However this seems not to be the case, since discrepancies
this model a thick absorber (N~ 10?3 cm~2), possibly asso- from the Unification scenario have been reported. In fact, the
ciated with broad line region (BLR) clouds, partially 36%) re-analysis of a sample of 15 Seyfert 2 galaxies observed by
covers the source continuum withfixed to 1.9 as observed GINGA (Smith & Done 1996) has indicated that the spectral
in Sey 1 galaxies. The escaping radiation is then absorbeddtgpe of about half of them is significantly flattdr ¢ 1.5)
a column density iy ~ 10?2 cm~2, which can be attributed to than the mean value found for Seyferf1< 1.9-2.0, Nandra &
the torus, seen through its rim. Pounds 1994; Gondek et al. 1996). At least 4 of these sources are
incompatible with the steep Seyfert 1 slope, even with the addi-
Key words: X-rays: galaxies — galaxies: active — galaxiegion to the primary spectrum of a strong reflection component.
Seyfert — galaxies: individual: IRAS 04579537 — galaxies: Moreover, Awaki (1991) has pointed out that a small subsample
emission lines of IRAS selected Seyfert 2 galaxies shows no evidence of any
obscuring mediumXy < 10?2 cm~2) and is well described
by a rather steep continuum with no reflection component. On
1. Introduction the basis of these results there seems to be growing evidence
in favour of a more complex scheme for the X-ray emission of
The main idea behind the Unification models for Active Galact?geyfert 2 galaxies. To further investigate some of these issues
Nuclei (see Antonucci 1993 and references therein for areviey have observed with ASCA one of the galaxies in the Awaki
is that orientation plays a significant and decisive role in Seyfegg_tggl) subsample.
classification. In terms of our current understanding of AGNs, |RAS 04575-7537 is associated with a rather brighty
the central engine is probably a massive black hole, surroundegs 5) harred spiral galaxy: = 0.0184) and is characterized
by an accretion disk and fast-moving clouds, responsible igy a strong infrared eMISSIORF R (40— 120um) = 4.2 x 107!
the production of strong gravitationally and Doppler-broadenggy cnr2 s, corresponding to &g ~ 6.2 x 10% erg s
(Ward & Morris 1984; Boller et al. 1992), which dominates over
the optical emission (de Grijp et al. 1987, 1992). First detected
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ol | Table 1.Characteristics of the main optical lines

Line Total flux EW

~ (107" ergstcm?)  (Angstrom)

N Hg 0.2 2

E4 [O1m]A4959 1.7 10

P [O11]A5007 5.0 33

2 [O1]A6300 0.2 1

i [Nj)\6548 1.6 7

2,0 Ho 2.5 12

= [Nujx6584 3.9 18
[Sua6717 1.0 6
[SuA6731 1.0 5

P S R S SR
5000 5500 6000 6500 7000

Vavelength (&) hot stars (as in starburst galaxies) or by an active nucleus (as in

Fig. 1. The optical spectrum of IRAS 04575537, in the rest system Seyfert 2 galaxies or in LINERS). In the [@]\5007/H3 vs.
of the observer (z = 0.0184) [N 1] A\6584/H~ diagnostic diagram proposed by the above cited
authors, the flux ratios of IRAS 04575537 (20 and 1.5 respec-

in the X-ray band by the HEAO1 satellite (Wood et al. 1984), fively) place it well in the Seyfert 2 domain. The same occursin
was then observed by the GINGA/LAC (Awaki 1991: Smith ghe [O111]AS007/H5 vs. [O1]A6300/Hy and [Ou]AS007/H3
Done 1996). It revealed a stedp- 2.1+0.2), mildly absorbed VS [SU]A6717+ A6731/Hx diagrams. The largest FWHM of
(N =~ 1-2J58'z71 x 10?2 cm™2) continuum, plus an iron line (EW the emission lines~ 500 km_§1) is also typical for _S_eyfe_rt 2
~ 260+110 éV). It also appears as a bright X-ray source in tHplaxies. We therefore confirm the Seyfert 2 classification and
ROSAT All-Sky Survey (Moran et al. 1996), having a soft (0.18X¢lude a strong starburst component.
2.4 keV) X-ray luminosity of about 18 erg s°!, a typical value
fora Seyfert 1 nucle_us. Here we presentan ASCA spectrum thaty sc A data reduction
allows a more detailed analysis of the 0.5-10 keV spectrum of
this source. The observation reported here was carried out byAtheanced
Given that the optical classification of IRAS 04578537 as  Satellite for Cosmology and Astrophysi@SCA) during the
a Seyfert 2 isbased on alow Signa|-to-noise spectrum (K|rhamﬁ|0d 1996 November 4-5. The satellite contains four sets of
& Steiner 1990; de Grijp et al. 1992), we have also performé&@nical foil mirrors that focus X-rays into four instruments cov-
an optical observation, which is discussed in Sect.2. Sec€®ng the 0.4-10 keV energy band (Tanaka et al. 1994): two
describes the ASCA observation and data reduction. Secgafid-state spectrometers (SIS, Gendreau 1995), each consist-
presents the X-ray timing and spectral analysis. The results i of 4 CCD chips yielding~ 2% nominal energy resolution
described in Sect. 5 and summarized in Sect. 6. (FWHM) at 6 keV, and two gas imaging spectrometers (GIS,
Throughout the paper a Friedmann cosmology with a Hullakishima et al. 1996) with- 8% energy resolution at 6 keV.
ble constantf, =50 Km s~* Mpc—! and a deceleration param-The SIS data were obtained in 1-CCD readout mode, whereby
eterg, = 0 are assumed. only 1 CCD chip is exposed on each SIS with the target at the
nominal pointing position. The FAINT mode data were con-
verted into BRIGHT2 mode data (corrected for dark-frame er-
ror and for echo effect), in order to minimize the effect of slight
An optical spectrum of IRAS 045757537 was obtained in pho-changes in the energy scale on the results. The following selec-
tometric conditions at the ESO 1.5m telescope on 1996 Octokien criteria were applied to the data: the spacecraft had to be
1, with a slit width of 2 arcsec, at a resolution of A6The inte- outside the South Atlantic Anomaly; the elevation angle above
gration time was 30 minutes. Standard reduction and calibratitve Earth limb greater tharf 5the bright Earth angle, i.e. the
techniques were used, and the resulting spectrum is showramygle above the Sun-illuminated Earth’s limb, greater than 15
Fig.[. the magnetic cut-off rigidity (COR) greater than 6 GeV: dor
The spectrum presents several strong emission lines, n&8 and 7 GeV ¢! for GIS. “Hot” and flickering pixels were
of which has a broad component, thus ruling out the Seyfeemoved from the SIS using an algorithm that excludes pixels
1 galaxy type. The fluxes of the main emission lines were oskhowing count rates outside the expected Poissonian distribu-
tained by fitting them with single Gaussians and integrating tkien estimated from neighbouring pixels; also rise-time rejec-
latter. The fluxes are listed in Table 1. As shown by Baldwition was applied to exclude particle events for the GIS data. SIS
etal. (1981) and Veilleux & Osterbrock (1987), ratios betweeagrades 0, 2, 3, 4 and 6 were selected for the analysis. The in-
fluxes of close lines can be used to determine whether a riaoduction of grade 6 gives both an improvement in the source
row emission line region is most likely to be photoionized bghoton number, expecially at energies above 5-6 keV (Weaver

2. Optical spectrum and classification
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et al. 1997), and better constraints to the spectral parameters. {
Moreover, the results are in agreement with the ones obtained, |
with a more “standard” reduction without the introduction of the °
grade 6. The spectra were extracted from box regions of about | ﬁ»
8 x & for the SIS and from circular regions of raditst’ for ++
the GIS, both centered on the source. Background SIS spegtra | + J(
were taken from box source-free regions in the same chip whi@ho | T H» +
contained the source, while for the GIS a circular backgrougd , + JF + +
region was used from a position near the source and at the same | +
distance from the optical axis. 1
After removing a short period of unstable pointing prior
to target acquisition, a total of 34 Ks/SIS and 35 Ks/GIS
were available for the spectral analysis. The source count rates [,
(in units of counts s') are 0.19%0.003 and 0.15%0.002 ‘ ‘ ‘
in the 0.4-10 keV band for SISO and SIS1, respectively, and” o 2107 107 6107 8107
0.151+-0.002 and 0.1580.003 in the 0.7—-10 keV band for GIS2 Time (5)
and GIS3, respectively. Data preparation and spectral analysgs 2. IRAS 04575-7537 source+background light curve (top) and
were performed using version 1.3 of tRSELECT package background light curve (bottom) in the 0.5-10 keV energy range. Bin
and version 9.01 cKSPEC (Arnaud et al. 1996). interval is 2800 s

+
++ MRS At FRES ++++p“++

4. ASCA analysis and results =2.71, Avni 1976). Atfirst, a simple absorbed power law model
was fitted to the data of each SIS/GIS detector. Since the results
were all in agreement, within the errors, and the residuals from
Fig.[2showsthe 0.5-10keV source+background (top) and batle fit were very similar, the two SIS and the two GIS spectra
ground (bottom) light curves binned at 2800 s, which indicat@gre added together. In the analysis described below the data
that the background level (2.8 1072 counts s!) was sta- were, therefore, fitted simultaneously using the same model,
ble during the ASCA pointing. The data are taken from SIS@jth the relative normalizations of SIS and GIS left free to vary.
since no significant differences have been found among SiBe best-fit parameters are given in Table 2.

and GIS. Flux variability with a doubling time of about 50000 A simple power law continuum plus photoelectric absorp-
s (thus constraining the dimensions of the emitting region to ben from cold material with cosmic abundances given by
of the order of 16° cm) and variations of the order of 35% ormAnders & Grevesse (1989) and cross sections derived from
shorter time scales of about 20 000 s have been detected. Bh&icinska-Church & McCammon (1992) does not provide an
amplitude of the variability and the characteristic time-scal@slequate fit to the data. The plot of the data to model ratio
found for IRAS 04575-7537 are typical of Seyfert 1 galaxies(Fig.[3) clearly reveals the presence of an iron line emission at
(Mushotzky et al. 1993). It should be noted that no clear exabout 6.4 keV plus an absorption edge at about 7 keV, as well as
dence of variability has been found in the soft (0.5-1.0 keV) ligkkcess emission below 1 keV. Given the poor statistical quality
curve, whereas it is clearly present in the hard (2—10 keV) ligbt the data below 1 keV, the following will mainly focus on the
curve. In order to look for spectral variability, a high- and a lowX-ray properties of IRAS 045757537 at energies 1 keV.

state spectrum were extracted, with about 0.2 countss the Besides the spectral features at 6-7 keV, a single absorbed
dividing line between the two states. Because of the rather p¢dfi; ~ 10?2 cm~2) power law gives a flat slopd, ~ 1.4-
statistics of the low-state spectrum, no conclusive informatidns (Fig[4), which is significantly different from the GINGA
about spectral variability can be obtained. As a further cheatppel” ~ 2.1+0.2 (Smith & Done 1996). The steeper GINGA
the dividing line between the two states was choosen in swgectrum can be, at least partially, explained in terms of con-
a way that the counting statistics was the same for both statesnination of the GINGA data by a nearbyiK peculiar star,

The derived high-state spectrum seems to be steeper thanwthieh is at a distance of about 'L the GIS field of view
low-state one, similar to what is observed in Seyfert 1 galaxi'em IRAS 04575-7537, has a 2-10 keV flux ef 7 x 10~12
(Mushotzky et al. 1993). However, this result is only marginallgrg cnm2? s=! (to be compared with the Seyfert 2 flux of 1.2
significant and, therefore, it will not be considered any furthex. 10~1* erg cnT2 s~!) and has a steep power law continuum
No significant flux variability has been detected between ASG#ith I" = 2.7+0.2.

and GINGA observations on a time scale of 6 years. A net improvement in the spectral fit is achieved after the
addition of a gaussian line at 6.4 keXX{¢? = 30). If the gaus-
sian width is kept narrowo( = 0 eV) and the central energy
and intensity of the line are left free to vary, the best fit values
GIS and SIS spectra were binned with more than 20 counts frest frame) a E = 6.35 05 keV (almost neutral) and EW =
binin order to apply thg? statistics. In the following, errors are165+49 eV. The upper limit to the line width is about 100 eV,
given at 90% of confidence for one interesting parametar’(  which is consistent with the SIS energy resolution at the time

4.1. Timing analysis

4.2. Spectral analysis
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Table 2. Results of spectral fitseqg. iS the absorption depth of the iron ed@erepresents the reflection parameter,
where = 1 for isotropic illumination

1—‘soft 1—‘hard NH Eline EW Eedge Tedge % XQ/dOf
(10°2 cm™2) (keV) (eV) (keV)
1.4770°0% 1.03+£0.06 e e e e e 867/814
1.52:0.05  1.06£0.06  6.357007 165+49 ... . . 837/812
1.43:0.06 ~ 0.99709%7 6357005 1297%  7.13703L  0.33701% . 819/810
1.485-21 101502 6.35700% 115787 7.13+0.18  0.34'017 < 3.24  819/809
. 1.90 fr. 1.245%  6.3570-09 723 7.057912 0327913 6.46710%  830/810
1497007 Ty =Ty 1.05£0.10  6.35700; 14230 7.1470%°  0.294+0.14 . 809/809
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Fig. 3. Plot of the data/model ratio. The presence of an iron line + edgcle

. ted by th iduals in th | | b i .4.Plot of the confidence contours for the spectral slope and absorp-
IS suggested by the residua’s in the power law pius absorption moqi%h column density (second line of Table 2). The contours represent
A soft component is also evident belowl keV

68, 90 and 99% confidence intervals

. . _ . 5. Discussion
the observation was carried out. The data to model ratio[(Fig. 3)

clearly suggests an absorption feature above 7 keV. Since thede X-ray continuum properties

is no instrumental level of uncertainty larger than 10% aroung. intrinsic hard X-ray luminosity of IRAS 04575537 (Lx
this energy and the background spectra are taken from sources . 13 erg 5! in the 210 keV energy range) and the vari-
free regions ”‘?arby IRA.S 04519537’.0% can con_ﬂdently ability suggest the presence of a Seyfert 1 nucleus. The optical
aisurr(lje(:j_that tr;'s fe_atured|s a re_al ph%/Fs(;g?lkstructurel n th;z d&Bbctrum does not reveal any broad component, confirming that
T. e? ition of an |(r)or|1 N ?e 52__7'1 *9-1h<3 eVresu (th to be absorption effects play an important role. The best fit spectral
S|fgfn| |c§mt . 99,9d/.O evel Qx* = 18 with two rr(;ore r?gre(:"bssloperw 1.5, isratherflatand similar to the value found in other
of freedom), according to an F-test. Iron K edges have "_a‘r?é"t-spectrum Seyfert 2 galaxies (Smith & Done 1996; Cappi et
recently detected by ASCA in some other Seyfert 2 galamgﬁ 1996; Iwasawa et al. 1997), thus increasing the number of
('It')urner_et ?jl' 1?]97)' T_he_lvaluei of both the edge energy a§gyfert 2 galaxies with flat spectra that are apparently incon-
absorption depth are similar to the present ones. sistent with the predictions of the Unified models. A simple
Regardiess Of the modeI. used to fit the 0'5_.10 keV sp(‘alag('trapolation of the X-ray spectral slope up to 100 keV gives a
trum, the photon index remains flat € 1.5+0.05, Fig4) and 2-100 keV luminosity of about 6.9 10*3 erg s7!, in excellent

incompatible with the Seyfert 1s value of £0.1 (Nandra & ; ; P

Pounds 1564; Nandia et al. 1097). The addiion of a refeCtiON 5 10/ arg 5 1 Bollor ot 1. 1992), Thin soorae  fon-
component brings no improvement in the spectral fitting (Tgz, the validity of a,reprocessin.g scenario, in which most of
ble 2, lines 4 and 5), even if the photon index is forced to ke onical-UV-X—ray radiation emitted by the central source is
steep [ = 1.9). In a similar way, a warm absorber model aFihtercepted by the torus, which reemits a fraction of this energy

plied to the hard component is not a satisfactory explanatlmhe infrared band (Krolik & Lepp 1989: Pier & Krolik 1992).
for IRAS 04575-7537 complex spectrum, the absorption edge

being still highly significant.
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5.2. Origin of the iron line and edge X-ray spectrum. The totally covering absorber could be associ-

. . . . . ated with the obscuring torus that hides the active nucleus. The
Assuming the iron cross section given by Leahy & Creightop g

. 0147 1 derived column density requires that either the torus is intrinsi-
(1993)’ the measured absorption d'epm0.33io.13 |m3pllesi:;1n cally optically thin or we are looking through its rim, which is
equivalent hydrogen column densiy = 2—4 x 10?3 cm~2, , . e
S : cansistent with the observed source variability.
which is much larger than the value obtained from the spectral

. _ . An alternative, but similarly speculative, explanation of
~ 2 2 - R
analysis (Vi .10.2 cm <. The_ Iack_ of a reflgcuoq COMPO- | A S 04575-7537 geometry and X-ray emission introduces
nent seems to indicate that the iron line takes its origin throughmore complex configuration for the torus (Maiolino & Rieke
transmission, but bth the Qbserveq e édge depth and line 1995). If the gravitational potential is dominated by nuclear
EW are found to be inconsistent with the measured absorpt'r%%ss as in the case of AGNs. then the Roche limit requires
column density unless an unrealistic factol 0 iron overabun- ' ’ d

) that the inner parts of the torus are tidally disrupted when they
dance is assumed.

The complex picture that derives from data analysis cou?(ﬁ) proach a distance (Lang 1980)

be explained in a way similar to the model proposed by (pc) = 2.5 [Mpy (M) /p (Cm*3)]1/3

Hayashi et al. (1996) for the Narrow Emission Line Galax ) )

(NELG) NGC 2110 and previously by Weaver et al. (1994 hus, when a typical molecular cloud in a Seyfert galaxy moves
for NGC 4151. This requires the presence of a dual-absor jthin this radius, it will be destroyed by the nuclear black hole
model, in which the iron features revealed by ASCA origin(,jlgéravitational potential. This can explain the partially covering
in a two-phase cold matter. Such a model has been Succg&%prber, whereas the outer parts of the torus remain quite ho-
fully fitted to the IRAS 045757537 spectrum and the results/MOYeENeOUS and can be associated with the totally covering ab-
are reported in Table 3. Cold material with a column densit €'

of the order of 18* cm~2 partially covers the nucleus, with an

average covering factor value of about 36%, and is resporizi3- The soft excess

ble for a substantial part of the iron line and edge features.

> - . fMorder to model the soft X-ray emission, the 0.4-10 keV spec-
additional component witiVy; ~ 10?2 cm~2, totally covering

g ) X trum was fitted adding to the high-energy best-fit spectrum a
the central source, is responsible for the optical and soft X-rays component, either a thermal plasma or a power law model

absorption and provides a further contribution to the X-ray fegy fixing the absorption of the soft component at the Galac-
tures. Since the intrinsic luminosity.& ~ 2 x 10 ergs™) 4. value (Vi =9 x 10%° cm~2, Dickey & Lockman 1990).

is typical of a Seyfert 1 nucleus, the underlying X-ray contiry e 1 the low number of source counts below 1 keV, it has not
uum is parameterized by a power law with spectral index 4Qqn hossible to discriminate between a thermal component or
(Nandra & Pounds 1994; Nandra et al. 1997). Following thes attering power law model for the soft X-ray excess from the

calculations of Leghy & Creighton_(1993, see thei_r Fig.2) tkﬁ'esent data. The 0.5-4.5 keV X-ray luminosity derived from
measured absorbing column density predicts a &dite EW 4 thermal model is 4.3 x 10! ergs ! and is likely to be

and edge depth consistent with the measured values, once ciated to hot gas in the host galaxy. This value results to be

are scaled for the covering fraction obtained from the spect{al .« than an order of magnitude larger than the e 3.8 x
fitting. , . _ 00 erg s1) expected for bright infrared normal and starburst
As a proof of this result, the addition of a Fetedge iSno o ayies, assuming the far-infrared/X-ray luminosity correlation

Iongegreqmzred by the data, since a column density of the Or(gefrDavid et al. (1992). This suggests that IRAS 0457537
of 10°* em™# can account for the iron edge. __ soft X-ray excess is due to scattered nuclear X-ray emission. In

_ Evenifthis rr;odel, that we call “leaky-total absorber”, prog,js context, a scattering model gives a rather good description
vides a greatex” (Table 3) than the previous absorbed pPOWet ihe data (Table 2, line 6), and provides a fraction-08%
law plus iron edge fit (Table 2, line 3), it is interesting to NOtGs scattered emission. Archival ROSAT PSPC data have also
that it explains the iron features and offers a straightforwagg.., analyzed. The source is about ft8m the center of the
physical interpretation consistent with the predictions of Unjigq of yiew. The spectral analysis confirms that the spectrum is
fied models as well. The partially(36%) covering material highly absorbed ¥y ~ 10°2 cm~2), but the existence of a soft

3 _9 . . . . )

(Nu ~ 10°% cm™) could indeed be associated either with thg, cess appears marginal, since the high galactic column density
BLR clouds or with blobs, under the assumption that they 8@ mpers a spectral study belew0.7 keV. It should be noted
small if compared with both the size of the X-ray source and the-; 1he high soft X-ray luminosity (about 40erg s-!) found
radius of their distribution. This may be possible in a context f, Moran et al. (1996) must be ascribed to the ROSAT 1-2
confinement by strong equipartion magnetic fields (Rees 19§ flux, where the hard luminous X-ray component is already
or by radiation pressure induced by the primary source (Cel‘gfﬁnificant.
et al. 1992). Also the line widtho( < 100 eV, corresponding
to ~ a few x 10° Km s™1) is consistent with typical values g conclusions
for BLR clouds (Ghisellini et al. 1994). Moreover the BLR

are known from optical observations (Kwan & Krolik 1981) tg "€ ASCA observation of the Sey 2 galaxy IRAS 0457537

have column densities just of the order of those observed in f}f> 'évealed a complex spectrum. Relevant points may be sum-
marized as follows:
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Table 3.“Leaky-total absorber” model.  is the column density of the totally covering
material, while N, represents the absorption due to the partially covering one

r Nu, Eline EW N, Cvr Fract ?*/dof
(10?2 cm—2) (keV) (ev) (1¢%2cm™?) (%)

1.9(f) 12290 6.357005  1587)7  10.97320  36.1735  832/811

1. Hard X-ray variability, of a factor- 2 over a time scale of References

ab.om 5x 10" s, has be.en.c_jetected, without a Slgnlflcar,Hnders E., Grevesse N., 1989, Geochimica et Cosmochimica Acta 53,
evidence of spectral variability. 197

2. The hard (B> 1 keV) X-ray continuum is well described antonucci R.R.J., 1993, ARA&A 31, 473
by an absorbed power law model, whose flat spectral slofpgmaud K.A., 1996, in: Astronomical Data Analysis Software and Sys-
(T' ~ 1.5) cannot be accounted for by a strong reflection temsV, Jacoby G., Barnes J. (eds.), ASP Conf. Series, vol. 101,
component on a steeper primary power law, suggesting a 17

. : . . - = AN Y., 1976, ApJd 210, 642
Enoosds;tl);e inconsistency with the predictions of the Unifi Waki H., 1991, PhD Thesis, University of Nagoya

. o . AwakiH., KoyamaK., 1993, Adv. Space Res.vol. 13,n.12,p. 12 (221)
3. Iron Ko absorption edge and emission line have been cleagy|dwin J.A., Phillips M.M., Terlevich R., 1981, PASP 93, 5

detected. Both of them are consistent with neutral or mildBalucinska-Church M., McCammon D., 1992, ApJ 400, 699
ionized (less than Fevir) iron, but are too strong to beBoller Th., Meurs E.J.A., Brinkmann W., et al., A&A 261, 57

explained by transmission through the observed absorptfgfPP! M- Mihara T., Matsuoka M., et al., 1996, ApJ 456, 141
P y 2 o 9 P @mtti A., Fabian A.C., Rees M.J., 1992, MNRAS 255, 419
column density Ny ~ 10?2 cm™2).

L . David L.P., Jones C., Forman W., 1992, ApJ 388, 82
4. Excess X-ray emission below 1 keV is detected, but the Grijp M.H.K., Miley G.K., Lub J., 1987, A&AS 70, 95

present data do not allow to discriminate between a therngl Grijp M.H.K., Keel W.C., Miley G.K., Goudfrooij P., Lub J., 1992,
and a scattering model. A&AS 96, 389
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