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ARSTRACT

uring the third flight of the FIGARO I1 axperiment
on July 9th 13490 the Crab pulsar P5RO531+421 has heen kept
in the axis of the telescope during 7.5 haours.
On line analysis showed the pulsar light curve with only
i minutes of data acquisition time.
The complele analysis of the observation will prebahbly
help to search for gamma ray line in the pulsed part of
the spectrum.
Farticulary a line around 450 Kev has heen previously
detected by some experiments but ab lew statistical level
and attributed ambiguausly to the Nebula,

INTRODUCTION

The TFTIGARD 11 (French-Ttalian CAmma Ray Observatory)
experiment is o large area, sectively shielded, non
collimatd detecter far photons in the energy range .150-
B Mev, to be operated at high altitude by means af
stratospheric balleons., It is especially designed ta
abserve c¢epsmiec sources with a well establiched time
signalure as tor instance pulsars.
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In this contribution we present preliminary results of
a 7.25 hours eobservalion of Lhe Crab pulsar performed on
July 9th 1390 in the course af the third flight eof the
experiment hbetween Sicily and Spain. In particular we
presenlt  Lhe detection eof o emission fealure in the
gpectrum of the seceond psak in the pulse profile.

EXPERIMENT AND COBSERVATIONAL PARAMETERS

The experiment 1= describsed extensively elsewhere

{Ref.1). It consistes af an actively shielded, large area
[3600 cmZ), set of 9 Nal crystals § cm thick, The angular
aperture i3 large (77 degrees FWHM}, The emphasis is
placed on Lhe timing accuracy wich 15 betler than 10
microseconds. The detector can be ariented in Lhe
direcstion of the abserved source by means of a two-axis
pointing system.
Each detected gamma rav is analysed in encrgy in 256G
channels. The energy word is Lransmitted to Lhe ground
receiving station where the time is marked with an alomic
clock with 11 microsacands ACCUTACY. Thea abhsolute
ACCUTACY, in UT =cale, is better than 50 micreseconds.
In parallel, the arrival time ‘of the event is marked
with an enboard guartsz cleck with 100 microsecconds
accuracy and is registered on beoard with Lthe energy
informatioen on a magnetic tape recorder. For the third
flight we reduced the energy range to L150-4.2 Mewv.
During Lhe Cralb observatlien the residual atmospheric
column changed very little between 4.35 and 4.50 griemi.

DATA ANALYSIS

The phase histogram of the Crab pulsar [or the whole
anargy range 1= presented in figure 1. Lt waz obtained by
means of the falding technigque: The arrival times of the
accepted photons were converted to the solar system
barveenter using the JFL DEZ2OO ephemeris. The ephemeris
of the pulsar 1tsell al the observation date have been
derived frem & nearly contemporaneous radio measurement
(1930 July 15) (Ref.2)

The pulse shape is typical of this energy range
[Ref.3) the second peak (p2) is higher than the first one
ipl) and separated by 0,40 unit of phase. The sero phase
iz the same ¢given by radle asbronomers, For the phase
resalved specktroscopy study we have divided the period in
several intervals cerresponding to the wvaricuz fealures:
0,85=0.058 for w1, 0.08-0.87 for the interpulse region,
0,87-0,47 for pa and 0.47=0,77 far the off-pulse
interval.
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RESULTS AND DISCUSSTION

In arder to confirm a marginal detectian obtained
during +the 1988 flight {Ref.3), we have lovked for
gpectral f[eatures in the gecond pulse. For thisg PUrDoSe
we: have substractad the dpectrum of Lhe events
coerresponding te the aff-pulse component from the
spectrum with phase between 0.27 and .47, normalizing
each spectrum ta the corresponding phase intarval lenght,
The result is shown In lfigure 2. Wa abserve a feature
ventered at aboub O.450 Mev, consistent with the 19885
cheervalLion koth in Position and intensity.

A syslematic coffect iy mMiled out hy Performning the szame
analysis on different Rarts of the light curve having
Similar spectral indexey: nothing was found in the
spectra of the fFfipast Pulse and Lhe interpulse, The widlh
of the observed feaatyre is 454/-10 kev comparable with
the instrumental resolution within the limited statisics.

The excess abserved in 3 channels arcund 450 ey above an
Power law [it ta Lha conlinuum is larger than 3 =igmasg
(1.8 sigma for the 1988 cbkservation, which was enly 2.5
heurs loneg), and implies & flux af {l.6+/-0.8110"¢
Photons/emisec,

We stress that our result was made possibie anly due ta
the unprecedented Sensitivity of FIGARO and that previous
vbservations of lines have Provided positive resultsg
(Ref.4,5,8) around 40n kev for Crab MNebuia but not for
the pulsar alope. Conversely if, at the tLime of  our
ohservatian, Lhe rulsed spectrum vontained a line as
intense as Lhose debtected Previously at lower enoergies,

it sheuld appear ip the data at an Unquesticonable level
of significance.

An appealing explanation of Lhe detcoted fepturae ig &
redshifted elecbran-positran annihilalion line: it would
then be the first direct evidence for Positrans in the
vicinity aof a Pulsar, as predicted by the acceleration
models of the "gan" L¥pe (Raf, 7. With this
interpretution, the redshift would bhe 12%, which implicsy

Mg/rg = 0.77, where Mo is the pulsar mass in units af one

selar mass and rg is the distance of the annihilation

region in units of 10%% om, & narrow line and a steady
Bposilion derive from a scenaria where the annihilalion
occur at the pulsar surface, in which case the moasured

redshift has imporLant applications foar the neutron star
structures,
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