v OB % OB % O OB &
B 5335 199643]

BIZEY 7 2y b 227 o X —7 #ZH0wdh AR Bl

—BESSEBFHRISERER(1)—
BT R U RIRRAEER

e o mmn st mE e RREE - RIEE - EhE
s AR R Sk M pR A - e
e ks ks RERT - ke LEEE - R
Robert Golden%, Barbara Kimbe]l*ﬁ, Jon Mitchell*(; Jonahtan Ormes*ﬁ,

*6

* 6
Donald Righter , Robert Streitmatter

Balloom-Brone Experiment with a Superconducting Magnetic
Rigidity Spectrometer (BESS)--(1)
-- BESS Spectrometer and Balloon Flights --
By

Akira Yamamoro, Tetsuya Yosuma, Kazuaki Anraku, Susumu Inasa, Masatoshi Imory,

Ikuo Ugpa, Mayumi Otopa, Shuji Orito, Nobuhiro Kmura, Tomoyuki Sanuki,
Jun-ichi Suzuki, Ken-ichi Tanaka, Jun Nusummura, Mitsuaki Nozaki, Yasuhiro Makipa,

Hiroyuki MaTsunaca, Hiroshi Matsumoro, Masakazu Moroki, Nobuyuki Yajma,

Takamasa Yamacami and Koji Yosuimura, Robert Golden, Barbara Kimbell,

Jon Mitchell, Jonahtan Ormes, Donald Righter and Robert Streitmatter

Abstract: Balloon-borne Experiment using a superconducting magnetic rigidity
spectromeer is being carried out as a NASA-ISAS cooperative project. The
spectrometer features to have a large geometrical acceptance of 0.4 m'str
based on a concept of transparent solenoidal magnet and horizontally cylin-
drical layout of the spectrometer, and it may realize a highly sensitive search
for cosmic ray antiparticle search. This paper describes the spectrometer and
progress of the balloon-borne spectrometer as the part(1).
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# 2 BESS-93,94,-955 kRS
BESS-93 BESS-94 BESS-95
16 B 19:20July 26 21:30, July 31 21:00, July 25
b=t ($85%) N - 56 - 30, >> >>
R W-101 - >> >>
W R 25 deg. C 25 deg. C 25 deg. C
anpror—-s—HE 2060 kg 2060 kg 2190 kg
NIZAVNEE 330kg 330kg 200 kg
ERHYTWVESE 2700kg 2700kg 2700 kg
ERMEE 4700kg 4700kg 4700 kg
Nly—vH A4 X 29MCF 29MCF 29 MCF
W - FESRG
730 = FE B A ] 22:30, July 26 2:30, Aug. 1 0:30, July 26
70 e 17.5 hours 17 hours 19.5 hours
1= 35 - 36.5 km 35-36 km 35 - 36 km
PR R < 5 g/em2 < 5 glem2 < 5 g/cm2
BE (RPERE) 30 knot 30 knot 25 - 30 knot
BEHHEER
212 to=2s 2{8] (South) 600 W 600 W 650 W
vz 4v A (North) 300 W 300 W 350 W
Bith% 100 W 100 W 100 W
BABIZIE
ARER 20 mm 20/ 60 mm 20/ 60 mm
WER (Ri#) 75 vV 0 mm 10 mm 10 mm
Ny T >=40 mm 10 - 20 mm 10 - 15 mm
BE/NS VA (initial - min. - last.)
JET UET] 38- 9-15deg. C  30-17-32deg.C  29-16-32
TOF (PMT) 40 - 10 - 16 32-25-41 34-19 - 41
Electronics (DSCR) 53-23-35 45 - 36 - 51 50 - 36 - 55
Vessel Gas (VMEA) 36-4-14 28-12-28 32-15-33
Dome-south (CAP-S) 32-0- 8 33-19-39 33-17 - 40
Dome-north (CAP-N) 30 -(-10)- 9 28- 2-19 28- 2-28
Battery-south  (BAT-S) 50 - 100 32-  -66 38 -(57)- 83
Battery-north  (BAT-N) 30-  -62 31 -(32)- 44
§—3IFx—av
s 15:47, July 27 19:45, Aug. 1 20:00 July 26
N5 va— MR HEME 8 G
7 MR 16:30 20:20 20:45
Ao (2 7%) N-57-52 N-55-52-30 N-55-51-
(FERE) W-117-30 W-113-55-00 W-115-09
Aubhy - HRWE 10 G
FHEBRIRER (Calibration& ) 14 hours 15 hours 17.5 houa
E7F— 7 ERH 8.6 hours 7.3 hours 8.2 hours
EH7T—s 91 X 4.5 Gbytes 6.5 Gbytes 8.0 Gbytes
FEB Iy F-L— 2.3 KHz 2.3KHz 2.3 kHz
1~vECERL— b 80Hz 90 - 130 Hz 110 - 120 Hz
BRI FHRARR 100M 120M (100 M)
A~y MVMREEH 3.6 M events 4.2 M events 4.6 M events
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#3 BESS93-95(CF B ANRY b A — ¥ —BEBERFTY 77 L—F

BESS-93 BESS-94 BESS-95
(BESS-I) >> (BESS-IT)
BIREEHRA
LRSS 1.0 tesla >> >>
EHREE 0.2 Rad. Length (4 g/cm?) >>
a4 X 1.0mop x1.3m >> >>
HaxhZeM (RiR. dB/B=1S %) 0.85md x1.0m >> >>
WA L - 54 THM 6 days >> >>
KT - RATHR M 8l % 25 (TOF)
YUFL—F— -4 X 02x1.1 m >> 0.1x09m
Ex 2 cm >> 2 cm
Rrfio e B 300 ps >> 110 ps
E/TF oA FRo—-7HEKE 4/8 >> 8/12
Ty HE 0.657 m >> 0.668 m
PR (JETF 2 »¥/3-)
ARhZEH (BEExEZ) 0763 x1m >> >>
I rEBEx ] 2 24 24/16 >>
FUZ7bF (74=)VF) BE 10.5 KV 10.85 KV >>
BEAKFY 7 MEH 90 mm >> >>
L B 5 RE (x) 0.2 mm >> >>
(z) 20 mm >> >>
AR Y il o WA
A YF— FY)VTMF N —
s} 78 deg. >> >>
VB (SFxv5-) 11/12 >> >>
oAMmE VA X 40 mm >> >>
L EHRE ) 0.2 mm >> >>
@ 0.35 mm >> >>
78— FUYTZ+FxoR—
A 71.5 deg. >> >>
IV (SFxvrs—) 15/16 >> >>
g4 X 50 mm >> >>
LB S RE o) 0.2 mm >> >>
® 0.35 mm >> >>
FIYW - Fxbraghysy—
A9 — -4 X 02x1.1 02x1.1m
E& 2.3 cm 2.3cm
KR a— 7HERHE 5 3
REME ~y 2 )VAE AR
Ty vry— Ryt
BN E 1.5m >> 1.7m
waek 3.4m >> 3.8m
gk (70— 0) St 2x3.4 m >> 2x4 m
AESER 2060 kg >> 2190 kg
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#4 BESS-93,94,-9508ll4 > 74 » M) —%&f
BESS-93 BESS-94 BESS-95
TOF Discriminator Threshold
Time-of-flight (TDC) measurement 15 mV 15 mV 15 mV
Charge-trigger:  Lo* 15 mV 30 mV 30 mV
High 150 mV 200 mV 280 -350 mV
Track-Trigger Rigidity threshold (@ efficiency = 0.8)
Clean p-bar enriched -6.89 -1.59 -3.26 GV
Noisy p-bar enriched (multi-track etc) -2.14 -0.899 -3.26
Clean He-bar enriched 2.48 3.65 3.65)
Noisy He-bar enriched (multi-track etc.) 12.14 -6.89 62
Missing hits -2.14 -1.27 -1.27
Annihilation -2.14 -1.27 -1.27
Gmma
Unbiased Sampling (Count-down)
Single charge 1/140 1770 1/90
Multi charge 1/40 1/15 (1/30) 120
Gamma (1/256 x ) 1/256 x 1/100 1/256 x 1/256
Optimized trigger rate conditions
Clean p-bar enriched 12 40 38.5 Hz
Noisy p-bar enrich 18 14 27.5
Clean He-bar enriched 3 16 11.5
Noisy He-bar enriched 6 10 10.5
Missig 3 13 0.1
Annihilation 24 37 3.0
Gamma 1 1 0.1
Single charged Count-down 12 14.5
Multi-charge Count-down 12 8.2
Randam (external) 0.2
Gamma 0.5 0.2
Overall trigger rate
Trigger rate 90 120 110
Overall trigger efficiency (1/ dead-time) 0.7 0.6 0.65

* V (min. ionization-proton) = 100 - 125 mV
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5. MAEERFPDBEITEFMERE .

BESSA~NY b0 A —% —(3 3 HORMEEPIATITHTF SN M TEIEL 2, X8 IZFHRFHAEBIN =
NIZBEDA XY b T4 AT LA DOBITH S, BESSI3IZH5 W\ THiH S M 72500MeV LU T &S & % 550 KBy F 1 X
YPERLTWS, BIEEYT Ay MILBBBIZL > TASR FEFRE I TREEOSN-HFHVEI L,
BEIEOBEREIPROJETS = N~ DONORBOMELSKRDSND A, ZO5BEEY RTHEE 5%
Kl vl feE8) & (dp/p=1& % 25E8)H) & LT200GeV (45#iE0.6R%) 235N T3 (KIS, KT
D#HNE, TOFA 7 2 5 =12 X pHFE (5) MERTTFVF—HE (dE/dx) L)k S5NB, K10iE,
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