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Neutron Detection System for Nuclear Effect of Acoustic Cavitation
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Abstract: The neutron detection system based on ST-451 liquid scintillator detector and
BF, proportional counters was arranged, the instrument precision of the neutron spec-
trometers was less than 2. 42%, and the system was applied on neutron determination in
the nuclear effect of acoustic cavitation (NEAC). And the neutron detection sensitivity
formula of BF; proportional counter was derived. The detection sensitivities of the BF,
detectors were calibrated by 2.45 MeV neutrons which were emitted from deuterium-
titanium target bombarded by deuterium ions of high-voltage accelerator. The sonofu-
sion neutron signals were determined used the BF,; proportional counters, and the
effective neutron emissivity estimations were of about 7. 0X10"' to 8. 0X10° s ',

Key words: nuclear effect of acoustic cavitation; sonofusion neutron; BF,; proportional

counter; sensitivity of neutron detection

7 A5 AN T I e R R TR R R B WA R AR RN . TR A AR RO S T 7
YRR S AR ] 7 A ROG A — RV B A=, A b 3 vp il kSR s v E 7R S AR RO 5

75 B #8:2010-04-06; & B B #3:2010-07-30

BEeW A HEARPARE G TSR H (104340700 5 [H 58 A AR A3 & BB T H (10974145 5 LT 58 2 B3 = 1 % 1)
i H (S30109)

YEE B A7 : 25 JKAE (1953—) » 2, R RIBFSE B A HOAR T ol



S RJRAR AR 2 AR RO S Y TR R B

607

S B S T R R Y o AR
o AR S AR R CACE) (1 BS54
RSB RIEE 52 ) [ PR 25 5 e o T AL [
RIS ACE 38— ZOMRL A I iz —
T2 T I A B R PR L K AR B R ACE A7
Boh R AR,

AR SCBE R P 23 AR RO S 0 STl 2
B, IE FOTH 208 44 i iy rf 5 I 4 &R 48, 52 5 i
ARG AL AR RS B L JF X BF, I H T8O A g
PRI R - b e A 5 P s A A% RO S 56 ) A
BT R AR

1 FEZUZRRNER

P S AAZ RN SE R R B 1 R . R
B RSt 1AW (LS 3R 25 1 2 4> BF, i
BOE AR . LS A% BE, 80 1
RN A5 A X o RE L BE, 1R 80 2 0
FH T 10 W0 v Fe A% A o 5 0 B T
BE, THECE 1 i o 10 28 S0 B 25 A DX Hpos R B
N 13 em, LS HRIN A5 i it 1 2 5 i 25 4k X rh
DB 3 em, BF, R 2 /i 5 D-Ti
by 100 em,

BF; T2

ROmEILE
6%5 1% S iR
X

e PR
AN, §T-45 170377

%&:n NN R &5
kAR IEE (17 cm)
B A

___J\B&ﬁﬁﬁl

BL 7 =S AN Y S B
Fig. 1

Arrangement for nuclear effect

of acoustic cavitation experiment
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Fig. 2 Typical 14. 1 and 2. 45 MeV neutrons pulse

height spectra by liquid scintillator detector
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Fig. 3 Typical neutron spectrum by BF;

proporlional counter
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Fig. 4 Schematic diagram of spectrometries

with different neutron detectors
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Table 1 CPS and RSD of experimental room

background and y emitter by spectrometries

BRI 2% CPSp/s ™! CPS, /s
ST-451 2.348 67.924
2. 364 68. 261
2.373 67.906
2. 657 68. 202
— 68. 364
(6.08%) (0.30%)
BF; 1804 1 0. 486 2.502
0.493 2. 450
0. 499 2. 440
0. 488 2. 381
0.492 2. 354
(1.02%) (2.42%)
BF; 11405 2 0. 467 1. 289
0. 462 1. 298
0. 465 1.261
0. 454 1. 259
0. 454 1.238
(1.30%) (1.92%)
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Fig. 5 Layout of experimental apparatus for BF;

proportional counter sensitivity calibration
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Table 2 Neutron count rate and detection sensitivity

of BF; proportional counter 1, 2

ST VRN 1 & O RUE /e’
ST PHE L PR IR B 2
7.74X10° 262 - 0.719 —
2.64X10° 621 165 0.499 0.132
2.49X10° 620 174 0.529 0. 149
2.22X10° 562 160 0. 537 0.153
2.05X10° 555 159 0.575 0.162
2.36X10° 559 163 0.503 0. 146
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Table 3 Effective sonofusion neutrons emissivities of different reaction solutions
AL R Cean.on Ceas. off AC S.S 1 m/s~1

D+ T(A Bg) 2 457 782 2 140 995 316 787430 274 148 (7.040.7)X10°
D+ T(B Bg) +Li 2 885 819 2 526 490 359 329435 724 154 (8.040.8) X10°

D+ T(B Bg) 2228 013 2 131 653 96 360+30 141 46 (2.240.6)X10°

D+ T Bg) 2 489 612 2 460 600 29 012+34 793 13 (7.047.8) X 10"
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