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Abstract. A BeppoSAXbservation of the Broad Line Radio—proposed for radio—quiet AGN (i.e., Seyfert 1 and Seyfert 2
Galaxy 3C 390.3 is reported. For the first time, both thaién galaxies; Antonucci & Miller 1985; Miller & Goodrich 1990).
line and a strong reflection hump, produced by the illuminatidrhe common motivation for such unified schemes is that the
of the primary X-ray emission on cold matter, are detected tiadiation field is almost certainlgnisotropi¢c which automat-
this source. The 0.1-100 keV continuum is modeled by an abally implies orientation—dependent observational properties.
sorbed hard power law'(~ 1.8) reflected at high energies bySome degree of anisotropy could be caused by an opaque cir-
material with a fairly large covering factaR27 ~ 1). Theiron cumnuclear torus, which for some lines of sight may prevent
lineis centered at 6.4 keV (rest frame), is intrinsically narrow direct view of the active nucleus and of the broad emission line
(o = 737257 eV), and has an equivalent width sf 140 eV. region. In radio—loud AGN, additional anisotropy is likely due
We discuss the results in the context of current models fior relativistic beaming of the continuum produced in the jet.
AGNs and suggest that the primary X—ray power law continuum Broadly speaking, a radio—loud source should show a fea-
is probably produced by a hot inner flow, while the reprocesstdeless (or almost featureless) spectrum when observed face—
radiation comes from an outer cold thin disk, and/or from a thickn, a Seyfert 1-like spectrum at intermediate angles and a
torus at even larger radii. Further observations \BigppoSAX Seyfert 2—like spectrum when seen edge—on. Broad line Radio
could distinguish between the latter two cases. Beamed radiati@alaxies (BLRG) and Narrow Line Radio Galaxies (NLRG)
associated to the radio jet is unlikely to contribute significanthre therefore considered the radio—loud counterpart of Seyfert 1
to the X-ray emission. and Seyfert 2 galaxies, respectively. However, it is still unclear
Finally, an historical study of the column densityyNalso whether the accretion processes are the same in radio—loud AGN
reported here, shows that the absorption along the line of sigiid in Seyfert galaxies. Indeed, Rees et al. (1982) suggested that
changesin time. TheNtime variability, which is not correlated in radio galaxies the accreting gas flow is notin a cold, geometri-
with that of the primary continuum, seems to imply variationsally thin, disk configuration, but it rather forms a hot, geometri-
of the geometry of the absorber rather than variations in thally thick, ion—supported torus, characterized by low radiative
ionization state of the gas. efficiency. The Advection Dominated Accretion Flow (ADAF)
models, more recently proposed by other authors (see Narayan,
Key words: galaxies: active — galaxies: individual: 3C 390.3 Mahadevan & Quataert 1998, hereinafter NMQ, for a recent
radio continuum: galaxies — X-rays: galaxies review), follow similar lines of thought. Shapiro, Lightman &
Eardley (SLE, 1976) found a solution to the accretion problem
that, in many respects, resembles the later ion—supported torus,
and suggested its relevance for the black hole candidate Cygnus
X-1. In the SLE solution, however, the energy produced in the
In recent years, statistical studies of complete samples of #igw by viscosity is locally radiated and advection is implic-
tragalactic radio sources have suggested a unified schemeitiprassumed to be negligible. A hot ion torus, surrounded by
radio—loud AGN. According to this picture, radio galaxiesa geometrically thin cold accretion disk irradiated by the hard
radio—loud quasars, and blazars are the same physical objeasti$ation produced by the torus, was proposed by Chen and
seen at decreasing angles with respect to the jet axis (Antonudalpern (1989) in the context of BLRG showing double peaked
1993; Urry & Padovani, 1995). A similar scenario has beegmission lines, notably Arp 102B and 3C 390.3.

1. Introduction
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From the observational point of view the situation is still The grouping files available at thBeppoSAXScientific
confusedGingadata of radio—loud objects showed uncertaiBata Center (http://www.sdc.asi.it/software/) were used to re—
detection of the iron line and/or the reflection component (Nahin the data with the ftool GRPPHA. The data were rebinned
dra& Pounds 1994)ASCAobservations at better energy resso as to allow the use of thg? statistic and, at the same
olution showed the presence of the iron line in several raditime, to sample the spectral resolution of the instruments
loud AGNSs, but did not constrain the reflection hump (ErdAE/E = 8 x (E/6)"°5FW HMY% for the LECS and the
cleous et al. 1997, Alled Fabian 1992, Grandi et al. 1997aMECS;AE/E = 0.15 x (E/60)~%5 FW H M % for the PDS).
Yamashita& Inoue 1996). It is then unclear whether a SeyfertRrublicly available matrices (September 1997 release) were used
like nucleus is present in radio galaxies. The wide energy bafod all the instruments.

(~ 0.1 — —100keV) covered by the instruments on bo&relp- The LECS, MECS and PDS light curves were inspected to
poSAXis particularly appropriate to address the problem. Feearch for possible time variability, using tKRONOPackage.
this reason, @BeppoSAXCore Program has been dedicated standardy? test was applied to the average count rate in each
to the spectral study of bright radio galaxies,{yr.v > light curve. We could not detect any flux variation in the whole
10~ ergent? sec!). Here we present the observation 00.1-100 keV range during our observation. Titeprobability

3C 390.3, the first source observed. that the source was not constant is smaller than® in each

3C 390.3 is a well known Broad-Line Radio Galaxynstrument, independently of the temporal bin size used. This
(z=0.057) with an FRII morphology and a core showing superltesult confirms observations done with older X—ray missions,
minal motion (Alef et al. 1996). Its spectrum is characterized hwhich never detected short time variability on time scales
double—peaked emission lines in the optical and UV bands (Bey (Shafer, Ward & Barr 1985; Ghosh & Soundararajaperumal
acleous and Halpern 1994, Zheng 1996, Wamsteker etal. 1998991, Inda et al. 1994, Leighly et al. 1997).

The UV bump, typically observed in most Seyfert galaxies, is
weak or even absent (Wamstecker et al. 1997). The Einstein—
IPC data revealed the presence of a strong intrinsic ('slbsorpt‘?t)rwS

(Kruper et al. 1990). Ghosh and Soundararajaperumal (199he 3C 390.3 data were initially divided by the 3C 273 data col-
claimed the presence of a soft excess in the EXOSAT data, [agied during theppoSAXScience Verification Phase (SVP).
their results have not been confirmed by the later ROSAT afflis method allows a quick qualitative look at the spectrum
ASCAobservations (Walter et al. 1994, Leighly et al. 1997). Afithout the need for complex models. The SVP spectrum of
higher energies, analysis @finga data produced ambiguous3zc 273 was chosen because it is well represented by a simple
results. Inda et al. (1994) resolved the iron line at 6.4 keV bHéwer law in the 1.5-200 ke V. On'y a Very small deviation oc-
not the reflection component. NandkaPounds (1994) could cyrs at~ 5.4keV (observer frame) due to the presence of a
give only an upper limit on the equivalent width of the emissiogeak iron line (EW~ 30 eV). The LECS data were not consid-
line, butrevealed a weak reflection component of small coverigged because of the spectral complexity of 3C 273 below 1 keV
factor (2/27 ~ 0.4). ASCAconfirmed the presence of the ironGrandi et al. 1997b). The spectral ratio immediately evidenced
K emission line (Eracleous et al. 1996, Leighly etal. 1997), bife presence of a line at 6.0 keV (as expected from neutral
could not constrain the reflection hump, most probably becayggh, taking into account the redshift of the source), and a clear
of the limited energy range. 3C 390.3 has also been detecig@ess above 10 keV.
by OSSE in the soft—ray domain, above 50 keV (Dermér Because of the complexity of the 3C 390.3 spectrum, we
Gehrels 1995). decided to perform the spectral analysis in two steps, studying
the continuum and the emission line separately. Special care was
also taken in determining the absorbing column density along
the line of sight.
3C 390.3 was observed on Jan. 9-10, 1997, with the Narrow
Field Instruments (NFI) of thBeppoSAXsatellite (Parmar et , . o ,
al. 1997, Boella et al. 1997, Manzo et al. 1997 and Frontera3é%" Continuum: primary emission and reflection component
al. 1997). The data reduction followed the standard proceduvée fitted theBeppoSAXdata in XSPEC between 0.12 and
LECS and MECS cleaned photon lists and PDS backgrount30 keV excluding the points in the energy interval 5.5-7.0 keV,
subtracted products (spectrum and light curve) were obtaingdere the emission line contributes significantly, aiming for the
usingSAXDAS 1.3.0, included in the~tools  package. best possible determination of the continuum. The relative flux
The LECS and the MECS (3 units) spectra were accumuermalization between the LECS and MECS was left free to
lated over circular regions of dadius and the background specvary, whereas a miscalibration of Z5etween the MECS and
tra were extracted from blank field observations, using extrabe PDS was assumed as indicated by NFl intercalibration anal-
tion regions on the detector equal to those of the source. Tysis based on observations of 3C 273 (Grandi et al. in prepara-
observed background-subtracted count rates aret0.08, tion).
0.374-0.02 and 0.49%0.032 with a net exposure time of 35 ksec, We first tested a single power law model (PL), with low en-
100 ksec and 46 Ksec in the LECS (0.12-10keV), MECS (1.8fgy absorption. The best fit parameters are reported in Table 1,
10keV) and PDS (13-100 keV), respectively. with 90% confidence limits. This model is unacceptable as it

pectral analysis

2. Data reduction
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Table 1. Fits toBeppoSAXontinuunt of 3C 390.3

AP Ng(10%° cm™2) r | R S x? (d.o.f)

245 (190)
220(188)
207.6(189)
204.5(188)

PL 5.1107 1013 1.68+0.02 - -

- BKP 5.4+0.2 12*] 1.72t69%  1.4940.07 6.7+1.4
PL+REF 5.6-.3 13+2 1.80+£0.05 - -
CPL+REF 5.607 1342 1.8070:0% - 38075,

= o
N 9o o|m
°5 oo
Wk W ot

* Data in the 5.5-7 keV energy band are not included in the fits.

> Normalization factor at 1 keVx 10~ photons cm? sec™! keV~1).

¢ High—energy power law for model BKP.

4 power-law break in model BKP, e—folding cut—off energy in model CPL+REF.

gives a large value of?, corresponding to a chance probability
of about 0.004. A broken power law model (BKP) gives a better |
fit (see Table 1), but still not good enough in terms of {ffe o [
statistic (chance probability of 0.054).

We therefore tested a more complex spectral model in-
cluding, in addition to a power law, a reflection component _
(PEXRAV in XSPEC; see Magdzia®k Zdziarski 1995). The
PEXRAV model assumes that a cold reflector is irradiated by a
primary isotropic X-ray source. The input X—ray spectrum can | ]
be modeled by a simple power law or by a power—law with a 1
high energy exponential cut—off. The general functional form |
for this model is: ob—

N(E)=Ax |E TV xe ¥/8 L Rx f,.¢(E,i,T,E.)|,
Fig. 1. Confidence contours for the photon ind&} &nd the amount of
where Ais a global normalization factor at 1 keV (photonsém reflection (R) when the continuum is fitted with a power law reflected
sec ! keV—1), I the photon index, andl, the cutoff e—folding Py cold matter (model PL+REF in Table 1).
energy. Setting’.=0, the exponential term is excluded from the
fitting formula, and a simple power law is taken as primary con-
tinuum. The reflection componertfit. ; is computed assuming reflection component is unambiguously detected &t 86nfi-
a plane parallel semi—infinite medium irradiated by a point—likdence level, as evident from the contour plots shown in Fig. 1.
or optically thin X—ray source, and is a function of the angleWe then included a high energy cutoff (CPL+REF), allowing
between the line of sight and the normal to the slab. We fixeds, to vary. As expected, when the input X—ray spectrum is a
to 26 as deduced from the UV and optical emission line mepewer law with cut—off (& ~ 400 keV), the deduced value of R
sures (Eracleous Halpern 1994 and Wamsteker et al. 1997]R=1.2) is somewhat larger, but the increase is not statistically
and from the radio jet superluminal motion (Eracleous et aignificant. In fact, in order to reproduce the observed Comp-
1996). Finally, R is an additional scaling factor introduced timn hump, the reflection component has to be a bit boosted to
take into account roughly the solid angle subtended by the caloimpensate for the reduction of primary photons at very high
reflecting material to the X—ray source located above it, whenergies, which preferentially emerge, once down—scattered in
different from 2r. R=1 corresponds to the scale free geomettie cold layers, around 20 keV. In any case, the improvement
assumed in the computation ¢f. ;. In principle, a change of in x? is not significant A x? = 3), and therefore the inclusion
the subtended solid angle would imply a change in the angutdra cut—off is not statistically required by the data. We note,
distribution of impinging photons, which in turn would chang&owever, that non—simultaneocASCA Ginga, and OSSE ob-
not just thenormalizationof the reflected spectrum, but also itservations (Wozniak et al. 1998) suggest the presence of a break
shape However, such an effect is small in comparison to thia the high energy spectrum of 3C 390.3. Also, the spectral in-
quality of available data, and the geometry is usually assunmeek variations measured BWSCA(Leighly et al. 1997) indicate
to be simply described by the parameter R 2. a pivot point at~ 400 keV.

The MECS and PDS data are better reproduced by the modelin any case, the amount of reflection required by Blegp-
including reflection than by the single (PL) or broken power lapoSAXdata is larger than that previously measureddinga
(BKP) models. We initially assumed a simple power law inp§R~ 0.3-0.4, (Nandra & Pounds 1994, Wozniak et al. 1998),
spectrum (PL+REF). The reducg@decreases from 1.17 to thepossibly suggesting variations of the relative strength of the re-
well acceptable value of 1.09 (chance probability of 0.17). Thikection hump with respect to the primary continuum.
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205 Table 2.Best—fit parameters when a simple absorber power—law model
is applied to the Feb. 3, 1985, and Mar 17-18, 1986, EXOSAT obser-

vations of 3C 390.3

80 85 90 95
TIME (year.day)

Fig. 2. (upper panél Historical X—ray light curve of 3C 390.3ldwer
pane) The column density is plotted as a function of time. Thethend ~ Year Instrument N r x? (d.o.f.)
was decreasing before 1987 and increasing after 1991. The dashed line (10*° cm™?)

corresponds to the Galactic column density 1985 ME+ AL + 3LEX 1073 1614010 50(43)
1986 ME+AL+3LEX 4.677% 1561000  25(23)

3.2. Column density

The low energy absorption requires a column density larger
than the Galactic value,ﬂl = 4.2 x 10?° cm~2 (Stark et al. We did not find any correlation betweemMnd the intensity
1992), for every model of the continuum we tested. Compaat 1 keV (see Fig. 2 and Table 3). This fact suggests that changes
ing our results with ROSAT data (Wamsteker et al. 1997), we the geometry of the absorber, rather than variations of its
noted that our determination of the column density is slightlgnization state (as expected in the case of a warm absorber
larger. We then collected all the available information from th@sponding to an ionizing continuum), are probably responsible
literature in order to investigate possible temporal variations fafr the observed long term variability of N Similar long—
Nu. We re—analyzed two old EXOSAT observations performeadrm absorption variability has been also observed in NGC4151
in 1985 Feb. 3 and 1996 Mar. 17-18, respectively, as they p(¥agoob et al. 1993).
vide a quasi—simultaneous coverage of the 0.01-10keV band,
and have a good signal-to—noise in the ME spectra (quality f e
> 3). The ME (1.8-10.0keV) and LE (0.01-2 keV) data Werlg%' Emission line
simultaneously fitted with a simple power law with cold phoAn excess in emission with respect to the power law plus re-
toelectric absorption, which turned out to provide an adequdkection continuum is clearly present in the 5.5—-7.0 keV energy
fit to the data in both the observations. The best fit values am¢erval (see Fig. 3). The statistical significance of this excess,
reported in Table 2. No soft X-ray excess is required by tlestimated by the quadratic sum of the deviations in each bin,
EXOSAT data. The LE data points lie on the extrapolation i at the level ot~ 7o. The excess is most likely produced by
the power—law continuum, which is basically determined n Fe fluorescent line, for which we could estimate, using a
the ME statistics. This result is in disagreement with Ghosh agdussian profile, a flux of 3.63 (-1.45,+0.78)0~° phcnt 2
Soundararajaperumal (1991), who claimed that a soft excessds™! (at the 9% confidence level for one interesting parame-
present in this source. ter), corresponding to an equivalent width of 136 (-36,+40) eV.
When the historical column density is plotted as a fund-he line centroid lies at 6.39 (-0.09,+0.10) keV (rest frame),
tion of the date of observation, several interesting variations a@mpatible with kx line emission from neutral iron located at
evident, clearly indicating that temporal modifications of théhe source redshift. The line is not resolved: the intrinsic width
cold material along the line of sight occurred, with an estimatedn be estimated from the fits as 73 (-73,+207) eV, indicative
time scale of a few years (see Fig. 2). In particular, the valueaffa narrow feature. The line flux and the intrinsic width confi-
Ny seems to be steadily increasing since 1992, but was alwagsce contours are shown in Fig. 4. These line best fit values are
found much lower than the first Einstein detection (Kruper ebnsistent with those of previod&SCAobservations (Eracleous
al. 1990). etal. 1996, Leighly etal. 1997): in fact the line intensity derived
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light curves should show different variability amplitudes, be-
cause theASCAspectral slopes from two observations during
s the monitoring differed byAa = 0.1.

o Itis therefore likely that (at least part of) the UV is due to re-

counts sec

1073
T
I

w ofoo- fﬁ%ﬁ%+*@*%¥WWWWWW EL A - -4 processing of X—rays. Indeed, an excess of UV emission above
ok 1 | —= ] the X—ray power law extrapolation (the blue bump) was noted
s S e by Walter et al. (1994) using simultaneous ROSAT-IUE obser-

Energy (keV) vations performed during the ROSAT all-sky survey. However,

_ : the blue bump component, if present, is weak, as also indicated
Fig. 5. Photon spectrumupper panél and residualsi¢wer pane) . h - . .
) oo . the historical compilation of non—simultaneous ultraviolet

when a power law plus reflection and a gaussian line are fitted QX

0.12-100 ke\BeppoSAXiata and X-ray data of Wamsteker et al. (19.97). The lack of a soft
X—ray excess attested by several satellites (Walter et al. 1994,
Eracleous et al. 1996, Leighly et al. 1997) and confirmed by

from eitherGinga, ASCAor BeppoSAXs consistent with being our data (and by the re—analysis of the EXOSAT observations)

constant within the rather large errors (cf. Wozniak et al. 1998)rther strengthens this conclusion.

In Fig.5 the total 0.1-100 keV photon spectrum is shown In Fig.6 the radio toy—ray energy distribution of the
with the residuals to a power—law—plus—reflection model wh& 390.3 is shown. Data from the literature (Rudnick et al. 1986,

the gaussian line is added to the fit. Steppe et al. 1988, Knapp et al. 1990, Poggioli 1991) are com-
bined with the simultaneous optical-UV—X-ray data collected
: . on 1995 January 14-15 during a 3C 390.3 multifrequency cam-
4. Discussion

paign (Leighly et al. 1997, Dietrich et al. 1998, O'Brien et al.

The detection of the iron line and of the reflection compd:988). The radio points correspond to the core flux only. Optical
nent in theBeppoSAXobservation of 3C 390.3 indicates thaand UV measurements collected on 1995 January 14-15 refer
beamed non—thermal radiation does not contribute significantiiythe continuum emission dereddened with the extinction curve
to the X—ray continuum. This is probably true independently of Seaton (1979) assuming Av=0.708. The visual extinction was
the brightness of the X—ray source, because a strong iron ldeduced by the N column density measured by a simultaneous
(EW ~ 130) was also detected b%SCAin 1995 when the ASCAobservation performed on 1995 January 15 (Leighly et
source flux was about 1.5 times larger thanBeppoSAXalue al. 1997). On that occasion 3C 390.3 was in a state of brightness
(Leighly et al. 1997). very similar to that observed BeppoSAXater, as can be seen

In 1995, 3C 390.3 was the object of a multifrequency carnm Fig. 6, where théASCAflux at 1 keV is plotted together with
paign which included IUE, ROSAT andSCAobservations the MECS and PDS data. For the sake of clarity, the MECS and
(Leighly et al. 1997, O’Brien et al. 1998). The UV and X-PDS data have been rebinned in order to have a signal to noise
ray light curves, covering a period of about 8 months with ratio of about 50 and 10 per each bin, respectively.
regular 3 day sampling, showed similar forms and variability Fig.6 shows that the energetics are dominated by the high
amplitudes. As pointed out by O’'Brien & Leighly (1997), ifenergy end of the power—law, and by the large IR emission.
the UV were a direct extension of the X—ray emission, the tvikhe power emitted in the UV is definitely smaller than that in



38 P. Grandi et al.: Reprocessing and variable cold absorption in 3C 390.3

Table 3. Absorbing column density history

Satellite/Instrument Date of obs. INr:m*Q) Flux; vy  References

Year.day «10%°) uly
EINSTEIN/IPC 80.001 6819 40751 Kruperetal. 1990
EXOSAT/LE+ME 85.033 105 43707 this paper
EXOSAT/LE+ME 86.076 46738 3.1%55  this paper
ROSAT/PSPC 91.089 549.4 3.8+0.1  Wamsteker et al. (1997)
ROSAT/PSPC 92.101 582 6.6+0.4  this paper
ROSAT/PSPC 93.101 6410.7 2.6+0.4  Wamsteker et al. (1997)
ROSAT/PSPC 93.102 8H1.4 2.7+0.2  Wamsteker et al. (1997)
ASCASIS 93.320 8.81.5 2.8£0.1  Eracleous et al. (1996)
ASCASIS 95.015 131 2.940.1 Leighly etal. (1997)
ASCASIS 95.125 1%1 5.4+0.2 Leighly etal. (1997)
BeppoSAX/LE+ME+PDS 97.009 i3] 3.6£0.2 this paper

the X-ray to hard X-ray component. This is consistent with the inner region of the flow. In contrast, in the SLE solution the
results of Waniak et al. (1998), which show that during spectral energy deposited in the gas is assumed to be locally radi-
variations the total energy outputin X—rays does not change (seeated. In both classes of models, at larger distances from the
their Fig. 5). black hole, the flow is thought to be described by a standard
All these facts indicate that the UV—emitting, optically thick  cooling—dominated thin disk (e.g., Mahadevan 1977).
gas must subtend a relatively small solid angle to the X-ray } ) . o
source, otherwise strong reprocessing would give rise to a ther- From the point of view of the formation of the radiation
mal UV component that is energetically important and efficie§P€ctrum, the main difference between the two pictures is the
cooling would steepen the X—ray power—law. On the other hartiesence (in the disk—corona system) or the absence (in the ion—
as discussed in Sect. 3, the observed reflection hump and #YRPOrted torus) of optically thick cold matter close to the X—ray
line need a fairly large covering factor of reprocessing materffurce providing (or not) soft photons for the Comptonization
in order to be accounted for. How can these two, apparen chanism. In the absence of a soft photon input from thermal

contradictory, constraints be matched? optically thick gas, the seed photons are provided by cyclo-
There are basically two models under discussion to accogfichrotron radiation by the electrons themselves, yielding a
for X-ray emission from accretion disks in AGN: power law which extends from the far IR up to hard X-rays with

spectral index fixed by the accretion rate.

1. A Seyfert-like model that assumes a geometrically thin ac- In the case of 3C 390.3, although a disk—corona model
cretion disk (Shakura & Sunyaev 1973), which is respongieuld explain the strong correlation between the IUE and X—
ble for the UV thermal emission and for the reprocessing ody light curves, the absence of a soft excess and the weakness
(part of) the X—ray photons. The high energy photons aoé a possible blue bump argues against a large fraction of re-
produced by an active corona embedding the inner portiprocessed radiation. An optically thick corona radiating all the
of the cold accretion disk (Liang 1979, HaatdtMaraschi available gravitational power could in principle scatter off all the
1991, 1993). In this class of models, the Compton parantdack body photons from the accretion disk and hence produce
ter is kept fixed by the energetic feedback linking the disk unique Compton—scattered power law (Haardt & Maraschi,
and the corona. UV photons in the disk are produced h993), with weak or absent signature of thermal emission. In
thermalization of the absorbed X—rays, and X—rays in thiis case, however, such a disk—corona system would give rise
corona are produced by inverse Comptonization of the Ud a power law spectrum steeper than obserVied ). In order
disk radiation; to produce an X-ray power—law as flat as observed, one has to

2. A hot accretion flow model, such as the original twoassume a photon—starved corona. Thus the required geometry
temperature solution introduced by SLE or the ionis one in which the UV—emitting layer is at least partly external
supported torus proposed by Ichimaru (1977), and Reesnéth respect to the region containing the hot electrons.
al. (1982), or its modern version, the ADAF (see NMQ fora A completely hot inner flow, on the other hand, is a plau-
review and all the relevant references). In the ion—supportsithle description of the nuclear region. A hot inner region can
torus and in the ADAF, relevant for low to modest accretioim fact explain the lack of soft excess and the weak UV bump,
rates, the small gas density makes Coulomb collisions vempnich might still be the signature of an external standard cold
ineffective in transferring energy from the ions (which aréhin disk. The ion—supported torus, or the ADAF, is one of the
supposed to be directly energized by viscous stresses) toftbssible stable configurations of gas accreting onto a black hole.
electrons which bear the ultimate responsibility of radiatinghe optical to X—ray radiation is due to Compton cooling of the
away the heat and cooling the gas. The direct consequehogthermal electrons (with temperatuvel 0° K), scattering off
is the formation of a hot, two—temperature plasma in trsoft free—free and cyclo—synchrotron photons. If the accretion
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rate is high (but still below the ADAF critical accretion rate5. Summary
meis == 0.1Mgqq, S€€ NMQ), the bremsstrahlung contributio
to the X—ray spectrum is negligible, and the X—ray continuum
hard " < 2). Inthe case of 3C 390.3, the bolometric luminosit
estimated from Fig. 6 i€ ~ 3 x 10%° erg sec. If we assume

acentral mass of 14 x 108 M, (Wamsteker et al. 1997), the

Q/Ve have presente@eppoSAXobservation of the BLRG

fl:’% 390.3. The X-ray data are well represented by an absorbed
Kard power law, plus a narro(,, iron line and a Compton
reflection component. No X-ray soft excess is required by the

luminosity in Eddington units i€,/ Lqg ~ 0.05-0.2., which data in agreement with the results of previous X-ray satellites.

would place 3C 390.3 inthe range of high accretion rate ADAFtSé’rifeo;?;dggwg:jlsﬁetsgagl]/\cljiit:tl-ue bump seems to charac-
consistent with the hard X—ray continuum. We note neverthe- ' :

less that with this model the S|m||ar|ty of the Spectral Shape qf Beamed non-thermal x_ray continuum does not S|gn|f|_
3C 390.3 to that of Seyfert ga|aXies would be coincidental. Cant|y contaminate the nuclear emission.

If the accretion flow at larger radii is in the form of a stan_ Material able to absorb and thermalize the X—rays is not
dard thin disk, the weak blue bump could be also eXplained, present close to the X_ray source (Otherwise we would ob-
as due to local energy release, and reprocessing of the (small)serve a luminous UV to soft X—ray thermal component).
fraction of the X—rays intercepted and reprocessed by the catd However, such material must lie at some distance and inter-
matter. A flat infinite disk illuminated by a central hot ion— cepta fraction~ 50% of the X_rays (otherwise we would

supported torus cannot intercept more that 25 the primary not observe any reflection hump and iron line).
continuum (Chen & Halpern 1989), adequate for the observed

UV emission in this case, but not for the observed reflection The model that better accounts for these results is a hot,
component and for the iron line EW. It is then necessary th4tray emitting inner accretion flow. Roughly half of the X-ray
further cold material, encircling the central source, is shapg&fliation illuminates outer, cold, IR emitting material, possibly
like a warped disk or a thick dusty torus at parsec distancésthe form of a warped disk and/or a dusty torus, producing the
These geometries can ensure large covering factors, and pédlection hump and the narrow emission line. At this stage, it
duce a broad reflection hump practically indistinguishable (&premature to assess the nature of the hot inner flow. Different
this sensitivity level) from that arising from an infinite plane paimodels (i.e., the ion—supported torus, the ADAF, or the SLE)
allel medium (Ghisellini, Haardt & Matt, 1994; Krolik, Madaucould possibly be compared by studying UV-to—X-ray spectral
& Zycki, 1994). In particular, the K feature is expected to bevariability on long time scales. For this aim, further broad-band
narrow, in agreement with the iron line profiles observed mpservations are most welcome.

BeppoSAXo = 70;;87 eV) andASCA(Eracleous et al. 1997).  Finally we have presented a study of the time variations of
The energetics would not be a problem in this picture, as mao&t, based on all the available historical data. We have shown,
of the X—rays are absorbed at large distances from the soufegthe firsttime, that the column density in this source changes
and then re-emitted as IR radiation, rather than in the form @ time scale of years independent of variations in the X-ray
a UV bump as in the case of a Seyfert—like geometry. A simplleix. It is difficult to relate the variations of the absorber to
test of this model would be the absence of short term variabiligf}anges of the ionization state of the medium along our line of
both in the intensity of the Fe Line (Wozniak et al. 1998) angight. Geometrical modifications of the absorber would better
of the reflection component. For the latter, furtfBappoSAX account for the long term fNvariations.

observations would be valuable. vnowled e tefulto G. Palumbo for critical read
An inner hot torus surrounded by an outer cold thin digRtXnowedgementsive are gratetulto ©. Falumbo for critical reading
y the manuscript. We would like to thank T. Yaqoob, W. Wamsteker

was already proposed by Chen and Halpern (1989) to eXp.Igcl)puseful discussions, and L. Angelini for help in reducing the archival

t.he Optlca_l pmp?rt'es of BLRGs with double pea_ked ?m'SS"E}(OSAT data. We wish to thank the referee for useful comments on

lines and in particular of 3C 390.3. Our observations indepege manuscript.
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