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%SRAY SPRCTRAL, vwmmm OF THE BL LAC OBJECT BKS2155-304
‘ Iy 1983-85 ° : . %
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ABST RACT

FXSZISS jDA was observed with EXOSAT in 1983-85 at 9 epochs
for a total of B0 hours. Large. variability' yas detected .on both
short (hours) and medim (weeks) time scaleﬁ The: dependence of the
spectra‘ shape with xhe 1ntens1tv in complex

-y
¥

PKSZLSB -A04 4s one «of the brightest BL Lac object in the
X-ray gand. Wt @ .redshift. z.= 0.117 (Bowyer et al 1984), its
lum;mqgity‘is also large, : cexceeding 1046 erg em™2 §” - Lt has been
extansivhly~snuﬂied at. all wavalqngth from radio to X—rays (seei
e g Ur'“\: BO84) . : & :

A.ﬂaﬁleb af obsetvatlons of PKSZISS 30A was carrled out with
the European %-ray Satellite EXQSAT from = 1983 to 1985 as. paxt of a
multiiréguercy .monitoring of th1s source. ~Results about time
varxability in 1983 and 198&' are presented in Morini et .al.
(1986), tTn partlcular, .an 1ncresse of the source luminosity by a
factor ‘:of 4 ‘in 4 hours was observed, with evidence of ' pectral
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X-ray light curves of PKS 2155-304 (upper tracings:

Figure 1.

hardening. During 1985 October and November we obtained further
four EXOSAT observations of this source. Variability on time
scales of hours was detected, although less extreme than that
observed previously.

Light curves for the complete set of observations are shown in
Figure 1, where the count rates in the Medium Energy (ME, 1-6 keV)
and Low Energy (LE + 3000 & Lexan filter, 0.05-2 keV) bands are
reported. Comparison of the ME and LE light curves gives direct
information about spectral variability. This is shown in Figure 2,
where the LE flux is plotted vs the ME one. It appears that when
the source was in a low state (< 5 ME counts s1) there was a
rather well defined LE/ME linear relation, which accomodates points
referring to different epochs, independently of the fact that the
source was in a quiet or variable state. At higher intensities the
LE/ME dependence is not unique. However a common feature of all the
high state observations (> 5 ME counts s'l) is that the ME count
rates increase more than the LE ones, implying a hardening with
increasing intensity.

The X-ray data averaged for each epoch have been fitted with
a power law corrected for low energy absorption. The results of
the fits, considering separately the proportinal counter (ME) data
and their combination with the LE data, are given in Table I. For
both fits typical values of the photon spectral index are 2.5 < o
< 3.0. The column densities deduced from the LE+ME fit agree well
with those obtained from 21 cm observations (Ng = 1.8 + 0.7 x 1020
em™2, Stark et al.#1986). The ME fit, however, yields much larger

column densities, with mean value Ng= 2.6+ 0.4x 1021 cp-2,
Relatively high column densities were derived also from EINSTEIN
SSS observations (Urry et al. 1986). This disagreement is

significant, as we consider it indicative of the inadequacy of the
adopted model, as mentioned in Morini et al. (1986). More complex
fits, including absorption features by a highly ionized gas (see
Canizares and Kruper 1984) are being considered and will be
discussed elsewhere.
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- 1 sigma errors
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Figure 2. LE count rates as a function of the ME (1-6 keV) ones in
temporal bins of 2,400 s. On the 1984 Nov 6-7 epochs when rapid
variability was observed, the LE data were taken at the start and
end of each observation period, when the source was at the minimum
and maximum flux, respectively: the corresponding data are
represented by the two pairs of points connected by dashed lines.
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