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The unique pulsar/Be star system PSR B1250-63 /552483 [1] had their second "usable” periastron Hy-hy on
May 20 ~ 19:00 UT (7). The original plan of observing the pulsar with the JeppaSAX NEFIs some two monthy
hefore and after periastron and Lo monilor i during the passape with five, one week mnkerleaved observalions,

could nwt by aveomplished.

PSR B1250—63 was instead ohserved five times by Beppo3AX during 1897: on March 22 {T-68 days) and on
September 2, 8, 17, 23 (T--96, 102, 111, 112 days) for a retal exposure time of 178.7 ky for cuch MECS and 36.1

ki [or Lhe LECS,

Here we present the preliminary results from Lhe speclral and temporal analysis and compare them with

previons BOSAT and ASCA obscrvations

1. OBSERVATIONS and DATA ANALY-
518

The first obscrvation of PSIL B1258—63 was
performed on March 22 for a total exposure time
of 28.6 ks in the MECS. T was T-08 days before
periastron and the troe annmaly was ~ 135% The
source was lound in an unexpected low fux level;
moere than an order of magnitude finter than the
flux measurad hy ASCA 40 days afler the 1904
periastron (true anomaly ~ 127%) [2].

Tromo Chese resulls and because HeppoSAX
conld not perform the planned perlasicon mon-
itoring of PSK B12549—64 for solar angle con-
straints and gyroscopes fallures, we decided to
perform twa 50 ks ohservations Inslead of the fve
20 ksee planned and to perform the socond 25 ke
one soon after,

The first abservalion was scheduled for Septom.
ber 2, corresponding to T +96, but & pointing
failure resulted in a short, ~ 17 ks exposure.
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The “proper” observations where then performed
on September 8, 17, 23 (7+102, 111, 118) with
MECS exposure times of 53.4, 51,1, 28.7 ks, Inall
Ihese chservations the source flux level was about
half that observed by ASCA [sce Table 1 and Fig.
2),

The light curves of two of the four observa-
tinns perfored in Seplember are shown in g,
1 for the full MECS snergy bands and the 0.5 - 2
ke LECS band. The bins are 5 ks pach. Be-
gan=e of the reduced LECS efficioney its coverage
and statistios are noforlunately poor. Flux vari-
ations are quite evident on hoth intra- and inter-
ohservations Lime scales (sce also Table 1), In
parcicular in the Sephember 8 there i3 o sudden
drop of a factor two in the flux leval on L0l time
scale,

We  perfonned  power law and ther-
mal bremsstrahlung model fitding L the LECS
+ MECS spoctrn, Lhe resulte from the powaer
law fits were by [ar belter than those from the
thermal fit. The rosnlta, together with the olser-
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Figure L. 5 ke rebinned light curve of PSR B1259-63 during the 2 and & September 1997 ohservations.

vations parameters, arc shown i Table |, Figures
4 and 3 show X-ray luminosity and spectral index
ad [unction of the true anomaly together with the
ROSAT and ASCA resulls.

We wore also able to detect a flux of ~ 1 mCraly
(Go) in the 13-40 keV band of the PDS [or the
B oand 17 September observalions. This flux is
the sum of thal [rom PAR BI239—62 plus that
from a serendipitous field object (FO), 9.5 ar-
cunin away, that in the ROSALT PSPC is resalved
in two components: 1RXP J130157—-6358.1 and
1RXP J130159-6337.9. Accurate data analysis
Lo desentangle the penuine pulsar lux in the PTIS
and HPGSPC is ongoing, Beaanalysis of the old
ROSAT and ASCA data of the 'O will be per-
formed toy cheek its flux and spoctral parameters
dtahility.

2, RESULTS and DISCTISSION

The power law spectral fit of the March obser-
vation showed that while the spectral index was
compafible with the ASCA resnlts the column
density was significantly lower than the typical
G2 10% win=®. The second ROSAT observation,
even though at a low confidence level, gave a sim-
ilar result [3].

In the Heplember chservations the Ny owas
compalible with the canonical value bl with
some indication of decreasing with time. On
the other hand, the spestra were harder with
o = 1.4+ L5 and with some indication of an-
ticorrelation with the Hux level {ses Fip. 3),

The BeppoSAX results are in apreement with
the lrend ol variable X-ray emission [om the
PSR BI239—63 system determined by previous
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Talsle 1
PSR B1250-63: Obsarvation and fit {Power Law + absorption model) parameters,
Cibs, LECS-MECS  Orhital  Teae anom, 1*haton N (1.1=2 kaV¥ 2=110 eV
claske Exp. (k) Phase” [degrees) index (L% em™®y e i
'-'11-2.;"1]'33"9?' L1.h 254 0,945 134.93 LAaT £ 0.15 LEx LG 038 £0.00 L2300
txfog/ar 2.5-16.9 N.078 142.91 1.41 +0.1% a0+3.2 L.05 +£0.18 6493 £0.21
ﬂEl.-"ﬂFJ'IJ"H? H$.H-04.4 L1053 14427 1.2 4 DT THLLS (LTT b 52 -1 10,1100
17/00/97 23-511 .08 14597 130G == 0.0 42411 L2 4006 7814012
280497 doA-2RT [1.0046 14738 L4224 D08 289416 132 024 648 +0145

t perinstron on 29 May 1997 (50597 MID).
* In nnits of 107" arg em ™ 577,

ROSAT and ASCA measurements. In general the
level of X-ray intensity and the non-thermal spee-
lrum apree with the theorslical expectation of a
non-accreting and shock-powered pulsar system
[4]. We also notc that the low Hux measured in
March *belore”™ periasiron, is in soe way speci-
lar to what was found around apastron when the
pre-apastron observation had a flux twice wealer
than that in the pasl-apasiron observalions [7]
This contradicts any hypothesis of asymmetry
in flux emission for negative and positive true
ancimaly, In favor of a non-constant Be-slar oul-
Mirwr Tt leaeding toow non-constant value of X-ray
fox and My also near apastron. Two features are

particularly important:

{1} DeppoSAX detects for pro- and post-
periastron 1997 a level of X-ray mnlensity which
[alls in Delween the previously detected K-ray
fluxes for periastron and apastron passages in
1992-19494,  L'hese measurements agrec qualita-
tively wilh expectalions of a pulsar /Be star out-
flow interaction for a constant M and stable pul-
sar wind parameters. On the other hand rapid
Nux varialions by a elor of ~ 2 are observed,

{2} The spectra detected by DeppeSAX are
non-thermal, featureless, and particularly hard.
They apres quantitalively very well with expece-
tations for a pulsar/outflow shock interaction [4].
Az the pulsar recedes from periastron, cooling by
synchrotron and inverse Compton processes does
not allect Ll shocked eleclron/positron pairs of
the pmlsar wind that radiate at a hydrodynam-

ical shock with no appreciable radiative modifi.
calions. BeppoSAX measuremenls are very imn-
portant and confirm that a very efficient, mech-
anism is capable of accelerating particles in pul-
sar wind shocks wilh a (posl-shock) disleilation
N(y) v

(3) If the preliminary results from the PDS of
atuxof = 1.3x10 " ergom ® a1t in Lhe 13-40
ke enerpy band (equivalent tooan Xeoray lumi-
nosity of Ly = 3.2 = 109 erg 57 will be con-
firmed and the PO Hux and spectral paramelers
wi measnrs o the 2-10 ke band are stable com-
pared to the 1994 ASCA observations [2], then
the reported OSSE Hux in the 50 200 keV Land
|6] needs to be revised downward by a factor of
~ 2. This will have relevant implications on the
efficiency of hizh cnergy photons production by
Lhe shock interaction.

d. CONCLUSIONS

BeppoS AN obrerved PSR B1259—=63 in five oc-
casions for a total of about 179 ks (MECS). In
spite of Lhe impoasibilily Lo perform the perias-
tron passage monitoring, the orhital phase cov-
ercd by these observations zave invaluable infor-
mation Lo consbrain emisalon models.

The preliminary results presented here are
in agreement with the pulsar/be, time-variable
mass outllow, shoclk interaction leading to & lime

varialion of the shock radins.
If the PTIS detection of PSR B1239—483 will he
confirmed, it will fill the gap left by the ASCA
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and OSSE abzervations [6] and will also allow to
better evaluate the latter, taking into account Lhe
uz component from the FOL

Timing analysis to search for pulsed emission is
onpoing. We will use the update radio cphemeris
coming from the radic monitering at Parkes [7]
aud Lhe new gemmetry model parameters [8]. I
the proposed detection of pulsation [9] is real, we
should be able to detect it, though longer expo-
gures by the LEGS would he the hest.
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