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zenith angle less char 30°. VIE detectin from ten of Pulsars will grearly proces]
the systamatic study of pulsar ariven nebulae and emission iwechanisms,

4. CANGAROOD IIT - Sumipz!

With addtional tkree more telezcopes ta the 7om (10-m) CANGAROOD 11
lelescope, an array of four Charenkos telescopes af a 10-m dish bas recently hesy
proposed. Further study for ansther leap of CANGAROQ is now uneder way,
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1. Observations and Datx Analysis

BeppoSAX observed for the first time PSH B12558—62 on March 292 for
total exposure time of 25.6 ks in the MECS. It was T —6& days before pedasizo
and the true ancmaly was ~ 135°, The sowree was found in an unexpected low
flux level; more than an order of nagrituds fainter thar the #yx messired Ty
ASCA 40 daye after the 1992 Periastron (true anomaly ~ 127°) {Hiravams et gl
1995},

Frow these results and because BSAY could not perform the planmed D
tiastron mowtoring of PSR B1259--53 for solar argle constraivts and EyIosropes
fuilores, we decided to perform bwa 50 ke observations instead of the Bve 20 kepe
planned and to perform the second 25 ks one soon after.

The first observation was scheduled far September 2, cotresponding (o T
+96, but s pointing failure resalted in & short, ~ 17 ks exposire. The “proper”
cheervations where then performed on Beptember 8 17, 25 (T <103, 111, 118}
with MECS exposure times of 834, 511, 237 ks I all these obzervations the
source Bux level was about half that abservad by ASCA (see Table | and ¥ig.
1.). Flux variations were quite evident an both intra- and intar-observations time
sczles (see Teble 1), In particular an September 5§ there was a sudden drop of 2
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Figure 1 Luminosity history of PSR R1255-53 versus frue anomaly,

factor twn in the Aux level on 10 ks time scale.

The results of the power law spectral fits, together with the chservations
Parsmeters, ere shown in Table 1. Figures 1. and 1 show X-ray luminosity and
speciral index as funetion of the Lrue anomaly together with the ROSAT and
ASCA results. ~ We were also able o detect a fux of ~ ] mCrab (82) in the
1340 keV band of the PDS for the 3 and 17 Seplember ohservations. This fux iz
the sum of that Sem PSR B1250 53 plus that from a serendipitous field ohiect
{F(Y), 9.5 arcmin away, that in the ROSAT PSPC is resolved in two CoMponents.
Accurate data analysis to disentangle the genuive pulsar flux is ongoing.

2. Resnlts and Discussian

The power law spectral fit of the March nbservation showed that while
the speciral index wasg compaiible with the ASCA results the column density wag
slgnificantly lower than the typical 63107 em=2. The gecand ROSAT observation,
ever though at a low confidence level, gave a similar recult [Cominsky et al., 1994).

In the September observations the Ny was compatible with the canonical
valug, but with some indication of decreasing wilh time, On the other hand, the
spectra wore harder with o = 1.44 1.5 and with soms indication of anticorrelation
with the flux level (see Fig. 1.).

The BSAX results are in agreement with the trend of variable X-rey emis
sion from the PSR B1250-£3 system determined by previous ROSAT and ASCA
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Figure 2 Power law spectral index of PSR B1359—E3 versus true anamaly.

measurements. In general the level of X-ray intensity and the non-thermal spec-
trum agree with the theoretival sxpectation of u non-eccreting and shock-powered
pulsar system (Tavari, 1997). We also note that the low fux measured in March
“hafore” periasiron, is in some way speciilar to what was Found arocnd apsstran
when the pre-apastron ohservalion had a Hux twice weaker than Lhat in ths pagi-
apastron observations (Grainer on al,, 19931, This contradicts anv hyvpothesis of
asymmetry in flux emission for negative and positive true anomaly, in faver of 2
non-vonstant Be-star outfow rate leading to & non-constant walue of Xray Tux
and Ny ualso pear apastron. BSAX obssrvations show that:

(L) the level of X-ray intensity falls in betwsen the previeusly defectad Heray

Table 1 PSR B1239-63: Observation and fiv (Power Law + absorstion model] pa-

rameters,

Ohz. LECS-MECS Orbital Truzancm, | Phoson My ) F-10 eV

date Exp. (ka) Fhasea' [Cuezrem:) index [t em”) flgx®
D507 1L5-9AE 0945 13403 157+0.05 12116  loaE .05
.”_M.._.__”_m__....._._.d 25169 0075 4m 1,41 £ 0.12 al1+£3.2 m a3 = _”_hr
_”_m.____.\“_m__.___.u.4 0851z Ls4 1427 1.52 £ 107 TEE15 u..“M% .“_..m._.m_
L7/ 00/07 5.8-51.1 .08 145.97 186 £ 0,08 12+ 1.1 H.m__ =4 w.
25/00/87  34-987 0098 147.35 1422008 29416 Ad8=0I3

o |

I peeiestron on 29 May 1987 (B0537 MJID). o onits of 1072 crm am 2 5oL



Huxes for pordasioon epd HPASLIOn Dassazes in 1992-1904 Thes MeAsUTemen;y
aures _M:.,m.:”“.mﬁ..,iw. Wilh expectalions of o pulsar/Be sar augfew ivteraction for
consient 4 and stable pulsar wind parameters. Rapid Bix yypiations by a facror
of ~ 2 are abuerved.

12) The spectrs are non-thermal faatursiess, and Farticelarly bard- They agree
quantitatively very wall with expentations for a pulesr fonn fl g shock intaraction
{Tavani, 1997), As the pulsar recedss from porissiron, eonling by synchrotron and
inverse Cornpton processes does not affect the shocked electron,/ positron pairs of
the pulsar wind that radiate at 5 hydradynamical shoek with _.“; appreciahle ro.
diative modifeations,

(3) If the preliminary results fom the PES of & flux of ~ 15 2 10" erz cm-2
£~ in the 13-4 ety energy hand will be confivmed ani thg PO fur sod spec ]
(PATAIIELETR We Messire 1n bhe 2-10 keV band are stable QUEEH.E o boe 1994
AZCA observations (Hirayama et al., 1496), then the reported (855 Bux in tha
BU-200 kel band (Tavan o) al, 1996) nends to he revised downuward by a factor of
~ 2. Thiz will bave relevant implications an the efficiancy of high eLerzy photons
production Ty the shack interection )

3. Conclusions

B5AX observed PSR B1259—63 in five pecasions for g rotal of abous 179
ks {MECS). The crbital vaase covered by thess ohaervationg gave invaluatle ip.
formztion Lo eonstrain emission eichals, The preliminacy rogylts presentad here
are In agreciment with Lhe pulsar/Be, time-variable mass outtow, shock interae.
tion leading to & time variation of the shock redine, If the PTIS detection will ha
confirmed, it will £ 1he Zap left by the ASCA and OSEE obacrvations (Tavani et
al. 1996) and will also allow Lo better cvaluate the latter: baking ince avcouut the
flux componem from the FOL Timing analysis to search for pulsed emission hasn't
revealed signs of pulsstion, but this vould be justifisd by a denser snvironment
uear pensstron. Longer exposures oy the LECS (0.1-7 kel wonld be necessary
to confingn the proposed detection [Becksr, _m_._m"m..u.. ‘
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WIND ACCELERATION AND
THE STRUCTURE OF PULSAR.
MAGNETOSPHERE

Museaki TAKATASHT
Leparlment of Physics and Astronomy, Aichi University of
Eiducstion, Karwa {43, JAPAN, takehasi@auephyes. vichi-edu ae i

1. lIntroduction

In the Crab nebula, bright kncts, wisps 2nd toris are observed in polar
zone, high-Tatitude zone and equatorial zone of the mulsar magretasphere, TES[Er-
tively (Hester et al. 1395). An essacialion is proposed betwesn the ohesrvad
siructure of the neoula and magnelized winds strea ming in ezch latitinde zores
from the cemral polsar. The highly accelerated winds streaming sach zone shock
at there. To construet such 2 latitudinal structure of wagnelosphere, it i3 impos.
tent 1o understand she latitudival-dependence of pulsar wind.

We have investigated magnetohydrodymanical (MHD)] wind properties
{Taksnash: and Shibata 1598); that is, wind acceleralivn, energy conversion rom
slectromagnetic energy ta kinetic encrgy, These properties depend on & magretic
field configuration. However, wo du not have any observational informations shonl
the magnetic sttucture Delwesn the pulsar and the nebula, We expent that the
magnetic field ine ix dipole far inside the light cylinder, and is npenad beyond the
light eylinder beceuse inertial effects of the plasma become s im surtant. Here,
we assume “dipsle” ~ “varabeleidal” configuration. Under this fald configuration,
we investigate the condition for the braus-fast MHD wind, The, we fird that the
trans-fast MIID wind is available for lower-latiode wagnetic Eeld lines while for
middle-latituds magnetic feld Tines the wind remaing sub-fast, magnelosonic, and
that when the Alvén point locates very olose to the light cvlinder the trons-fast
MHD wind solution tends to break.

2. Plasma Flow Streaming along a Magnetic Field Line

We assurnc g stationary and axisyrmmerric magnetosphers, whers the plasmas
streams from the pair-creation reeion (see Sturrock 1871 Rudermarn and Suther-
land 1875} lovated close to the pulsar surface to the Sar distent shock [ront {=zee
Kennel and Coroniti 1984a.b) along a magretic fix tube. This MHD Bow is
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