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Abstract

We presei our preliminary electronspectra (e ). The data wereobtained
with the BESSinstrument during a balloon ight from Canadain 1999.

1. Intro duction

Electrons constitute lessthan 1% of the total cosmicradiation. Howe\er,
dueto their small massthey su er sewereenergylossthrough Bremsstrahlungra-
diation with the interstellar gasand, syndirotron and inverseCompton processes
in galactic magnetic and radiation elds, respectively. As a result, their spec-
tral shape is modi ed dierently than that of nuclei during propagation. Thus,
by studying the electron componert one can gain additional information on the
cosmicray transport in the Galaxy.

2. Instrumen t & Ballo on Flight

The Balloon-borneExperimert with SuperconductingSpectrometer(BESS)
is designedasa high-resolution spectrometerwith a large geometryfactor to pro-
vide accuratemeasuremets of the galactic cosmicradiation (jZj < 3) [1, 9, 4].
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The detector systems, as shovn in Figure 1, are cylindrically arranged
around a thin superconductingsolenoidwith a uniform magnetic eld of 1 Tesla.
A jet-typedrift chamber (JET) and two drift chambersinsidethe magnet'swarm
bore measurethe curvature, and thus the magnetic rigidity, R  pcZe, and
charge sign of incoming particles [1]. A time-of-ight hodoscoe (TOF) mea-
suresthe particle velocity, , and energyloss,dE=dx [10]. An aerogelCherenlov
courter is employed as a threshold detector [3].

In addition, BESS-1999s equipped with an electromagneticshaver coun-
ter, calledthe double deder detector (DDD), located above the lower TOF layer
[8]. The DDD systemconsistsof a plastic scirtillator and an acrylic Cherenlov
courter. Both courters of the DDD extend over the full eld-of-view of TOF
system. A lead radiator with a thicknessof two radiation lengths (11.2 mm) par-
tially interleavesthe two courters of the DDD. This lead sectioncoversthe DDD
systemin its full width in the azimuthal direction, but due to weight restriction
aswell asto minimize in uence on the low energyantiproton measuremencovers
only one fth (200 mm) of the length along the magnet axis. Eadh detector in
the DDD is cortained in a light-di usion box, viewed by an array of photomul-
tipliers (PMTs) whosesignalsare pulse-heigh analyzed. The DDD systemhas
beene ectively usedfor e = separationin the cosmicradiation [11].

Fig. 1. Cross-sectionsof BESS-1999Instrument.

BESS was launched in the summer of 1999 from Lynn Lake, Manitoba,
Canada. During the 34 hours ight we obtained 31hours of data at a residual
atmosphericdepth of lessthan 5gcm 2. The typical geomagnetiaigidity cut-o
for the ight datais 0.4 GV.
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Fig. 2. Separation and selection of e Fig. 3. Preliminary BESS-1999 elec-
with DDD Cherenkov counter. trons spectra in arbitrary units com-
pared with other magnet spectrome-

ters.

3. Data Analysis & preliminary Results

In order to idertify the electron componert (e ) of the cosmicradiation,
we rst usedthe TOF to select,from the BESS-1999 oat data, single-dharged
particles that penetrated the detector in the downward direction. Negatively
charged particles are then selectedwith the magnetic spectrometer by requiring
a negatiwe rigidity. For the presen investigation we only consideredeverts with
JRj  20GV. With thesecuts applied, the data samplecortains mostly electrons
and muons, and a small number of anti-protons. For the preliminary results
discussedin this paper we neglectedthe antiproton cortribution, which is less
than onepercen of the electroncomponert. Of this sampleof events, only those
passingthrough the lead covered section of the DDD are selectedfor further
analysis. With the latter requiremen the geometric factor for this analysisis
approximately 400cm?sr. We have rejected everts that interacted above the
DDD systemby requiring the plastic scirtillator above the leadto detectonly one
single-harged minimume-ionizing particle. Muons do not interact in the lead and
the DDD Cherenlov courter below the lead detectsonly the yield of onepatrticle,
whereasmost electrons produce an electro-magneticshower in the lead. The
outgoing charged particles in that shower result in a high light yield in the DDD
Cherenlov courter. We also have found a good correlation of DDD Cherenlov
responseto the conbined energylossin the lower TOF scirtillator. In Fig. 2 we
showv the DDD Cherenlov signal (channels)vs. rigidity. The separationbetween
muons and electronscan easily be seen. The cuts showvn in the gure were used
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to selectewens for further analysis. The non-interacting muons have on average
a DDD Cherenlov signal of 40 channels. At preser, we required for electronsat

leasttwo particles in the DDD Cherenlov courter (yield / Z?2) after penetrating
the lead. The selectedelectronsin Fig. 2 are distributed into di erent energy
bins and the number in ead bin is divided by the width of the bin and the total

collecting power to give a di erential energyspectrum. This electron spectrum

as a preliminary result is plotted in Fig. 3 along with the recerlly measured
data of MASS91[7], AMS [2], Caprice94[5], and HEAT [6]. Sincethe selection
e ciencies and the muon cortaminations are currertly under investigation, we
have normalizedour measuredspectra around 10 GeV with the data of Caprice94.
The apparert excessof electronsin our data belov about 2GeV may be due to

muon cortamination at lower rigidities (seeFig. 2) and solar modulation.

4. Discussion

Currently the e ciencies and cortamination of the di erent cuts are under
investigation. At the conferencewe will preser our absolute spectra.
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