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Fig.l Cross section curves of 2’Bi bombarded with neutrons

1
Tablel Threshold detector complex and replacing detectors

Replacing detector

Threshold energy . Product nucleus life )
/ MeV Reaction T Threshold energy Reacti Product nucleus life
12 eaction
/ MeV T
1.5 UIn(n,n”) ! Mn 449 h
7 2Bi(n, 2n)*®Bi 3.68x10° a 7 Y Al(n,0)**Na 15.02 h
14 29Bi(n, 3n)*""Bi 38a 11 F(n,2n)'°F 109.7 min
23 2Bi(n, 4n)***Bi 6.24d 20 2C(m,2n)''C 20.38 min
32 29Bi(n, 5n)**Bi 1531d
40 2Bi(n, 6n)**Bi 11.22h
50 29Bi(n, 7n)**Bi 11.76 h
60 2Bi(n, 8n)**Bi 1.72h
70 2Bi(n, 9n)**'Bi 108 min
80 29Bi(n,10n)*"Bi 36.4 min
2
Table2 Parametersof thethreshold detectors
Threshold . Threshold Average cross Ty, of product Material of Dimension of
Reaction . 31 9
detector energy / MeV  section /x 10 "'m nucleus detector detector / mm
31n BIn(n,a)' " ™n L5 171 449 h High purity In $ 40x1.0
ZTAl 2 Al(n,0)**Na 7 45 15.02h High purity Al $40x2.0
F F(n,2n)'°F 11 40 109.7 min Teflon $ 40x5.0
2c 2C(n,2n)''C 20 22 20.38 min Polyethylene $ 40x5.0
24 2Bi(n,5n)**"Bi 32 528 1531d High purity Bi $ 40x4.0
24 2Bi(n,6n)**Bi 40 104 11.22h High purity Bi $ 40x4.0
209Bj 29Bi(n,7n)**"Bi 50 151 11.76 h High purity Bi ¢ 40%4.0
24 2Bi(n,8n)*"?Bi 60 20 1.72h High purity Bi $ 40x4.0
209Bj 2Bi(n,9n)*"'Bi 70 8 108 min High purity Bi $ 40x4.0

204 2Bi(n,10n)*"Bi 80 3 36.4 min High purity Bi $ 40x4.0
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Table3 Neutron fluencerates at somewhere 1 m from thetarget
@/cm? s nA’!
E,/ MeV
0° 30° 60° 90° 120° 150°
1.5 7.57x10° 4.11x10° 4.16x10° 4.01x10° 3.72x10° 5.85x10°
7 6.99x10° 8.76x10? 5.05x10° 4.15x10? 3.85x102 1.67x10°
11 6.06x10° 5.83x10% 2.52x10? 2.02x10? 2.29x10% 1.33x10°
20 5.52x10° 4.14x10° 1.49x10? 1.58x10? 1.18x10? 9.89x10%
40 3.95x10° 2.47x10° 6.82x10" 2.93x10" 2.44x10" 4.12x10?
50 2.42x10° 2.07x10° 2.52x10" 1.57x10" 2.12x10" 3.53x10°
60 1.82x10° 1.23x10? 1.46x10" 1.12x10" 1.06x10" 1.04x10?
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4
Table4 Experimental data of neutron energy distribution
E,/ MeV @/cm? st nAl
0° 30° 60° 90° 120° 150°
1.5—7 0.58x10° 3.23x10° 3.66x10° 3.59x10° 3.34x10° 4.18x10°
7—11 0.93x10° 2.87x10? 2.53%x10? 2.13%x10? 1.56x10? 0.34x10°
11—20 0.54x10° 1.69x10? 1.03x10? 0.44x10? 1.11x10? 0.34x10°
20 — 40 1.57x10° 1.67x10? 8.08x10" 1.29x10" 0.94x10" 5.77x10?
40 — 50 1.53x10° 0.40x10? 4.30%10" 1.36x10" 0.32x10" 0.59%x10?
50 — 60 0.60x10° 0.84x10? 1.06x10" 0.45%10" 0.86x10" 2.49%10?
> 60 1.82x10° 1.23x10? 1.46x10" 1.12x10" 1.06x10" 1.04x10?
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Experimental verification of a new threshold detector and neutron measurement
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LI Guisheng ZHANG Tianmei

SU Youwu LI Shuwei

( Ingtitute of Modern Physics, the Chinese Academy of Sciences, Lanzhou 730000 )

Abstract The possibility of using **’Bi as a new threshold detector to measure high-energy neutrons was explored.

Fluence rate, energy spectrum and dose equivalent rate distributions for the emitted neutrons in the heavy ion target

area were measured by a detector complex of UsTp, 27A1, F, 12C and *®Bi.
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