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T Jsobated pulsars, the Cral and PSIE BOR0—069, were obaorved during che beience Verification Phase with
the NFIs on board HeppaSA X, Here we present eeaulls feom Lhese fwn observations. [n parcieular, we delerming
the spectral variations of the phase component P2, PL aned Tp ool e Ceab lphl coeve wsing Lhe PLTP2 o] IpfP2
rilin. W also give o briel summary of the spectral and remporal analysic. Moreover, we present the light coree
of PEIL O5A0—6% in dilferent enerey hands and, using the best period derived from the BeppoSAX observation
together with the previons ones, deterinine Lhe rolalional paramelers of Che pulsae and vhe relative brealing indes.

1. INTRODUCTION

HeppoSAX [1] has observed only rwo isalated
pulsars so far, holh declog the Science Yerilica-
lion Thase: PSHE BOS34+21 {(Cral pulsar) and
PSR BOG4D—69, The former source was detected
with w high statisuical signilicance by all the NFls
om hoard the satellite, alliwing a detailed sy
of the pulsed signal over the entire enersy ranpge
(LA = 300 ked'), PSR BOLAOD GO, detected By the
LINCS, WMTCS and PTIE. shumws s characterislic
pulse structure with only one broad peals

Ter this conleibulion we prescat a bricf summary
of the data on the Crab Pulsar, Pulss shape anal-
vels hag boen deseribod in [2] and the spectral re-
sills, very lmportanl lor Lhe NF] calibration, are
presented in [3].

PSR BOSA0— 69 way discovered 1o the X rays by
Einslein [4] i the Large Magellanic Clowd. Pul
antion at opfical frequencies was soon discovered
[3] while in the radio hand, doe to it e radio
Wiz, it was was detectod for the et time only in
1930800 [f]. This pulsar is characterized by high
gpin rate {1.79 10~ afs), a valua gimilar to thar
of the Cral pulsar, and by o quite low braline in-
e mo= 22840002, according Lo Lhe moedl recend
evaluation [8], Tn chis contribotion wae present
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gone results of che HeppoSAN observation and
plve an updale estimate of n,

2, DBSEEHVATIONS AND DATA AMNAL-
Y5Is

The Crab pulsisr was observed from 1996 An
gusl 31 Lo Septemwber 1 oand from 1996 Seplom-
hor 6 6 7 Hwvents were acepnired in che direct
telemetry mode, necessary Lo oblain the fnest
Lime resolulion (15 ps), The folal expogure tlnes
wore ~ G000 & for the TRCS, 33000 & for the
MECS and ~21000 & for both HPGSPC and
PDS. Pulse prohles were oblaioed with Lhe asiaal
folding techninque {after corrections to the Solar
System Daryeentre) based on the Jodeell Danlk
rilic ephemeris 7).

PSR B0A40—89 was obssrved on 1996 Oeto-
ber 253-26; the rolal exposure times wera ~240,000
g [or the LECS, ~47.000 5 for the MECS and
~ER000 5 for the PDE. Apain the pulssd sip-
nal was obiained by folding the arrival times of
recorded events in the Solar System Baryveonlric
Frame. Since recenl ephemeris wers nod available,
the period was optimized by & % maximization
slarting Ivom the most recont estimate of the pe-
rirnd derivalive |8
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Fignre 1. Crab pulse profile in the whole MECS
emergy range (1.5 — 1 Lkey)

3. MESULTS

3.1. Crab Pulsar

Phase histograms in the cuersv hands 1.5 - 10
eV with a very high slatisrical signilivanee and
wilh the very fine resalution of 0.05 ms {600 bins)
derived from MECS data is shown in I'ig. 1.

1t is well known that Che intensity of Lhe see
ond peak {T2) and ol the interpeak regiom (1p)
with respect to Lhat of the firsl peak (I'1) in-
vreages with enerpy in DeppeSAX band, Wo come
puted Lhe intensity ratios P2/T'1 and Ip/P1. after
subilraction of o constann aff-pulse level, ronsider-
ing the following phase intervals: {—0.05 - .05}
for P1, (+0.27,4+0.47) for P2, (+0.05,  0.27) for
Ip and (+0.47 +0.77) for the off pulse. The ob.
tained values were then fitted by a gingle power
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Figure 2. PSR BOS40—gY pulse profile in (he
whale MECS energy range.

bawe and the resulting indices were (1,145 — (.0
(for P2/P1} and 0.315 {for Ip/P1Y, (e [2] for de-
tails). A possible interpretation of thesc CIETEY
trends, based on a two component malal, is pro-
gented in 9]

4.2, PSTL BO540—60

The pulse profile of this soiree in the whaole
MECS cnorgy ranpe is shown in Fig, 2: it has
the usual nearly sinusoidal shape. However, we
do not find evidewes for the twg shight hifurcation
al the top of Lhe peak described by [4]. Likely, if
A minor strncture could be detected, i is a prak
Just on the left side of the peak top. Tig. 3 shows
Lhe pulse profile in twa onergy ranges: 1.5 — 4 e
and 4 - 10 ke¥. The main structure is well eviden,
in both data sets, but the small peak 8 signilicam
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Tigurs 3. PSR BORN—63 phase hislograms ob-
servod with the HeppaSAN NTFTs in four energy
branls,

only in the lower energy phase histogram,

In Fig. 3 vhe pulse profile derived by LECS (0.1
= keW) by PTIE (15 — 30 keV) ace alzo shown,
The statistics are poorer than in the MTCS dars,
bt signals wilh a similar shape and phase are
detectable. Notice thar this represends Lhe (el
detection al energies groater than 10 keV,

We used Lhese dala for o timing analysis. All
the measurements, including optical and radio
data, of the pulsar frequency have been fitted by
a parabolic law. The result is very satisfactory
and the restdnals, shown o Fig 4, ace compali-
ble with zero, Tn Table | we report the values of
the froquency and its frse and second derivacives
al Lhe epoch of our obscrvation, together with
the resulting hraking index w. This eslimate iy

Talble 1
PSR BOLAD - 69 rolalion parametors,

Parmmneler Vale®

Epoch (MJD) 50381

f (Hz) 19.8156940(8)

£ (Hafs) —1LARNG6[4 = 10—
f (Hzfs%) 277110721

Tt 2.1101)

FValuee in parenthesss are the uneeclainiiss (at
G8% confidence level) in the last quoted digits.
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Tigure 4, Hegiduals of the fit with a parabalic law
of the measured period of the PSH BUS40—G6.
The last point is the BeppoS AKX measurement,
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Takle 2
Seasured Braking Index

Time (MID)  Braling Index Relerence
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a) Bliddlediteh et al. 1987 b} Ogelman & Hazingsr
1900: ¢} Manchester & Pelerson 1988; d) Nagase el al.
1900 6} Dester, Magnse & Doyneon 1897 [ Gouitfes,
Vinley & Cuelman 19492 g) Bikeobeory, ef ol 1087
v Lhis work.

rompaced with previons values in the Table 2.
We confirrn o value of moquite close to 3, even
il the agreement with other rerent securale esti
males (in parctienlar that of Deeter, Nagase aud
Boynton 1997 [14]) 15 only marginally within tha
cueted nneerlainlics.
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