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Detection Efficiency and Sensitivity
of Boron-Lined Ionization Chamber for Neutron
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Abstract: Formulas for detection efficiency and sensitivity of plate boron-lined ionization
chamber were derived from its working principle, and their values for thermal neutrons
were obtained. The saturated value of the detection efficiency for thermal neutrons of
ionization chamber is 1. 35% and the sensitivity is 9. 65X10 '* A« em 2 » s ', which
approximately coincides with the result of 8.43X10 " A« cm ? + s ' given by a known
formula. Contribution of o particles to the detection efficiency shows small difference
with Liions while that to the sensitivity is predominating. A suitable thickness of boron
film, slowing fast neutron and using enriched boron can improve both detection efficien-

cy and sensitivity of boron-lined ionization chamber.
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Fig. 1 Structure of plate boron-lined ionization chamber
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Fig. 2 Interaction between neutron and wall

of plate ionization chamber

BAS TR RN o. 5B 171 K
W o BB AL ¢ BN S, B T8
W n. 76 AU RE R de BO TR 00 R
(o 6] 7 b T E de 50 B % A R
B gonSde. 1 ENE RIG o 5 Li (08
L W PRI A o BT S AE 0
Jr i ECE 2) e de EscH dN R

27sin (9d<9dz _
47

dN = ¢onS @S %sin 0dod:

(@Y



246 JRFRERLF R H454
TE ¢ A 0 5 160 I o BT B o T Lar c

PEFER N 12F

R = ¢/cos 0 (2) Lo & €_

SR BT T A £ R T S fy e

ML B R ANFEEMENRHER, . o B A

T T T R L 18 (L 1 4 LT

PEO L o BT B S AR T R o | | |
R<R,»>0<cos' (t/R) =46, (3 0 ! ﬂ& 3 4

20,0 o BTG B Y B R MR A . R
A I [ A A JEE B Ay ¢ ) 5 vl S S5 T 3 A L 5
FERPUEB o KLFEN Ry

3 0,
o on 0 o . _
N = ¢S 2 JO dz‘,J0 sin 4d@

¢5 2" (1~ cos 8 di —
0

on [ 7i _ on o to
@S‘ffo(l RV = S Gy

(4)

VEHE A B 5 R AU o B TS 34

REBHTURULE P10 A Hk e i B 0 N 7] 75

{3 IF ] A o 5 35 7 A 440 80 9 o TR

T 267 T A 0 T A 85 5 AR 0 A S

T RN @S s o BT X AR L B
SRR I 5 e, B0 W

7ﬁ:@7 7?50
&« =5 20U TR,

2 o RIS 1] B D 1) 10 AN B SR LT L
BB ] R B 3 B A AR A DT e
AR S o R 2R L e KR
[(J
2Ry,

X Ry )N 4 Li B 76 B o iy
SR,

PR B I BRI RO e & o B TRN Li
B Dk AL B

€ = ¢, Teu (7)

2.2 HMMEMITHE

PP AS ] 6=3. 84X 10 % em?, K
SROMP B I FE LN 202, i3 n=2. 606 X
10 em *, |y 2 it ~F 1H FRE &SP E A E, =
1.47 MeV . E;; =0. 84 MeV, f§ SRIM2006 #%
F3K13 R, =3.55 pm Ry, =1. 84 pm. 15 | #E
RS t RRERRTHE 3.

) (5)

) (6)

ELi — %to(l -

3 HE B o PR RO 5 B8 e J5E 8 1 6 3R
Fig. 3 Relationship between detection efficiency

for thermal neutron and linear thickness of boron film
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Table 1 Detection efficiency of boron-lined ionization chamber for slow neutron

E/eV e/ % E/eV e/ % E/eV e/ % E/eV /%
0.02 1. 351 0.5 0. 27 20 0.043 1 000 0.006
0.025 1.209 1 0.191 50 0.027 2 000 0. 004
0.05 0. 855 2 0.135 100 0.019 5 000 0.003
0.1 0. 604 5 0.086 200 0.014

0.2 0.427 10 0. 06 500 0. 009
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Table 2 Stopping power of o particles and Li ions in boron film
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