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The first flight of ATIC: Preliminary results on Li, Be, B nuclei

V. |. Zatsepin for the ATIC Collaboration
Skobeltsyn Institute of Nuclear Physics, Moscow State University, Moscow 119899,Russia

Abstract. The ATIC balloon experiment had its first, test 1 —¢
flight that lasted for 16 days around Antarctica. The ATIC
spectrometer consists of a fully active BGO calorimeter, scin-
tillator hodoscopes and a silicon matrix. The silicon matrix T
consisted of 4480 pixels was used as a charge detector in tr_

experiment. We discuss a possibility of the ATIC to measure \ av.m s -z = >-avv:)

individual energy spectra of Li, Be and B.
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The light nuclei Li, Be and B are not present in the primary
cosmic ray sources. They appear in the interstellar mediun
as a result of fragmentation of heavier nuclei. The energy
dependence of the secondary to primary ratio is traditionally
used to study energy dependence of the cosmic ray escay L | | | |1 f | 1 | |
length in the Galaxy. At present, it is known that the escape 0 10 20 30 40 50 60 70 80 90 100
length A for primary nuclei ofZ > 6 depends on magnetic
regidity R as\ ~ R~ with o ~ 0.6 (Engelmann, 1990). Fig. 1 _Schematic view of the ATIC spectrometer: 1-silicon matrix,
This dependence is valid & > 5GV. But this dependence 2-Scintillators, 3-carbon target, 4-BGO calorimeter
should not be fundamental, because its extrapolation up to
energy~ 10°GeV should lead to the cosmic ray anisotropy
higher than observed one. The most probable dependence
should bea = 1/3 (Shibata, 1995). Such dependence is
expected for the Kolmogorov type spectrum of turbulenceof carbon of 10 cm thick eact0 x A, in total). In the
in the interstellar medium. This dependence is preferred beexperiment, events are selected in which primary particles
cause it should not lead to the contradiction with the observegass through charge module, interact in the target and gen-
anisotropy. The new experimental data are required to clarifyerate electron-hadron cascade in the calorimeter. There are
the situation. three scintillator detectors located above, inside and below
the carbon target. Each detector consists of two x-y layers
) of scintillator strips.(Isbert, 2001) At the top of the ATIC in-
2 The ATIC experiment strument is located a silicon matrix, the main detector for
. . charge measurements. The silicon matrix consists of 4480
The ATIC spectrometer consists of t_hree main parts: Charg(?ndividual silicon pixels ofl.5¢m x 2¢m to avoid distortion
quule, carbon target mtgrleaved with scintillators and fully charge measuring because of albedo (Adams, 2001). The
active BGO_cannmeter_(ﬁg.l). ATIC spectrometer was flown from December 28, 2000 to
The calorimeter consists of 320 BGO crystaldicm < 3531y 13, 2001 at the altitude of 37 km in the Antarctic
2.5cm x 25cm. The target module consists of three layers giqnt (\wefel, 2001). Above 26 million events were detected
Correspondence tov. |. Zatsepin (viza@decl.sinp.msu.ru) during the flight.
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3 Statistics of light nuclei expected for the ATIC flight We accepted that primary nucleus passed through the silicon
pixel in which the maximal signal’*** is measured in this

To estimate expected statistics we used the data of the HEAQsyvent. This a|gorithm assumed that a nucleus heavier than

3-2c experiment (Engelmann, 1990). In this experiment specproton always generated signal higher than albedo or noise

tra of nuclei beginning from Be were measured. Thereforesignals. The trajectory was fitted using coordinates of the

we estimated the expected statistics for Be and B only. Assjlicon pixel with E7* and coordinates of energy deposit

trigger efficiency for the ATIC experimentis 100% aten-  weight centers in BGO layers. Taking into account thickness
ergy deposit< 10GeV we took for the estimation the inten- of silicon passed by the partic]e we calculated
sity at1.6GeV/nucleon as it is measured by the HEAO-3-

2¢: 7 = \/ BT x cos(6)/0.143

iBesn = 0.52m ™ 2s L ster 1 (GeV/nucleon) ™"

where 0.143 MeV is a value of MIP accepted during the

The integral intensity of these nuclei is muon calibration. To deal with only relativistic particles we
selected events with energy deposit in BGO calorimeter higher
Iperp(> F) =i(E) x E/y = 0.36m 25 'ster™! than10GeV, energy deposit in each layer of the calorimeter

being> 100MeV. The charge distribution for all 4480 pix-
whereE = 1.6GeV /nucleon andy = 2.3.The data collect-  g|s of the silicon matrix is shown in fig.2. The peaks of He,
ing time for the ATIC flight was abou860hours = 1.3 X C and O are clearly seen in the figure, but the resolution for
10%s. The ATIC geometry factor i8.21m”ster. Therefore,  the moment is worse than expected. The gain correction for
6 5 each electronic channel, improvement of calibration and im-
Npet+p =036 x 0.21 x 1.3 x 10" ~ 10 provement of algorithm of charge determination are requied
for the ATIC flight. _to improve t.he rgsults. We suppose to use t_he flight data to
improve calibration. The idea is to use a position of He peak
for additional calibration in each pixel or in each daughter
4  Admixture of light nuclei from the residual atmo- board consisted of four pixels made on one silicon wafer. In
sphere these cases we avoid dispersion connected with difference of
thickness of silicon wafers. The charge distribution in one
The mean depth of residual atmosphere in the ATIC flightdaughter board is shown in fig.3 for two hours of flight. To
wasz ~ 4.4g/cm?. Therefore we are to estimate an ad- increase accuracy of He peak position, increasing of accu-
mixture of secondary light nuclei generated in the residualmulation time of statistics is required.
atmosphere. The admixture of secondaries in L-group is

Ngtm NPT = (NP NPT (/X)X Py, 6 Conclusion

where x is mean depth of residual atmosphayg; is inter-  Up to now only a small part of statistics obtained in the first
action length Pz ., is probability of fragmentation of heav-  flight of the ATIC instrument is processed for the purpose of
ier nuclei to the L group. The rati&v~.r, /Ny, for primaries  this paper. We hope to present significantly more full data
according to HEAO data is 6.88 for E = 1.6GeV /nucleon.  during the conference.

Assuming for rough estimatioh = 20g/cm?, andPz_.1, =

0.25, we getN g™ /NP™™ = 0.38. Therefore the admixture ~Acknowledgementdn Russia this work is supported by Russian

of secondaries from the atmosphere should be accurately eMiniStry of industl‘y, science and teChnOlOgy and Russian Founda-
timated in the final results. tion for Basic Research grant N 99-02-16246.
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The silicon matrix of the ATI rometer i ign
€ sflico atrix of the C spectrometer is designed to the first flight of ATIC: the silicon matrix, this conference

re_solve |nd_|V|duaI elemer_lts fr_om proton to_lron. To pr(_)_\/lde Ahn, H. for the ATIC Collaboration, ATIC flight data processing,
this resolution careful calibration of each pixel of the silicon this conference
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channel number) to energy deposit in each pixel (Ahn, 2001). this conference

Up to now we made preliminary analysis of the exper- Shibata T., Proc.24th ICRC, Invited,rapporteurs and highlight pa-
imental data obtained for approximately two hours of the Pers, Rome, 1995 . o .
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was used to determine a value of primary particle charge. conference
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Fig. 3. Charge distribution for one daughter board
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Fig. 2. Charge distribution for the entire silicon matrix



