4841 T ¥ o6 B ¥ R Vol. 48, Suppl.
20144E10 H Atomic Energy Science and Technology Oct. 2014

PF3mk v B B RUX
7E PGNAA iUl 2 i 8 N A 5%

BORRLELEATE OBORAEK K

CRISE S R A FERBRFE SHOR B2 AT 50 211106)

FE AR TG AL R v ST 70T (PGNAA) BRI & v oM AR 5 N b 737 230 A By 5 2 B W e R
DA 25 RAT — RE R . BTN — KB IR v AT 0 3R A I L S e X T R AR R B — B O BE AT
THAETHE LT B A i BB IR R FL TR G S R B BT A R . 4
REW, KZ BB )5 A8 5 P T 500 A Ky B4R B WO 23 B 45 R B A0 B TR A B T

.
KW h IR v SR T sy A AN 1B TR AR
HES %S TLIY X ERAR ARG : A X EHS:1000-6931(2014)S0-0802-05

doi:10. 7538/yzk. 2014. 48. S0. 0802

Study of Influence of Neutron Field and y-ray Self-absorption
on PGNAA Measurement
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Abstract: In PGNAA measurement, the distributions of neutron field and y-ray self-
absorption in samples have an influence on the measurement results. A corresponding
correction model with two effects into consideration and a theoretical calculation were
carried out with an aqueous solution element detection setup. The theoretical calculation
was applied to measurement results of detecting device by Monte Carlo simulation.
After modification on the theoretical model, the results show that influence of neutron
field and y-ray self-absorption on PGNAA measurement decreases.
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Fig. 1 Schematic diagrams of setup (a) and gemetry (b)



804

THEREHA  H48E

’ _ gl)gNAGQ .
D = UM

Um@—m/«my .

(VX =2+ XY =)+ (Z—2)")%) »
dxdydzdXdY
Kt 58— ER i AR

S
o (X0 (P (z? /(( m)o .
WX =2+ Y ="+ (Z—2"))dxdydz »

dXdY)/(J””(Z— DY/ (Va® + 57 250

(VX—=2) + X =)+ (Z—2)°) «

dxdyddedY)

X T A A R R RS
Y SR A “ﬁ%l%ﬂé,lﬂz/ﬁ\%%ﬁfjﬁ:

JJJ ye * dxdydz

(V' +y +2°)°
ATy 4 B RG2St 7518

IEAFAEALE B R I H R B0

L
o r <x7.,->2w7y>2uzﬂ)Z/((m)s .
(VX=2)" + X =3+ (Z—2)")") »

dedydzdxay) /([[[[[cz—= -

ye ST S )
(VX =2+ =" F(Z—2D

Ja

dxdydz

dxdyddedY)

1L.OF
0.8

0.6

Jn

0.4r

0.2

0.0 1 1 i

1073 1072 107! 10° 10!

S/em™!

2 HEERMOW
2.1 BEgiHHE

FE 2R BB RAT R e I
HWritE XN hFHEBIER T f oy $4L
R F f, #EA7 5 15 B g5 R i 2
Fis . B 2a v 2 R E S T B
EHRTHERNE 2ah Al F WL BEEH T %
LA TET P 3 S AN B X TR R
% YO W A T, R R Y R AR
FHSE s B . X Ty BB R BT
H 57 08 1 A7 A8 QI IR 22 e i e
i 8 R 2 O R AR TR AT AT DA g oy Y
£ AWMU T 2b Sk BE A O K IR R . f
HyWE&mr LR AT EW, [, BEREY
T HG K X T KON v B 2R i bk
REL 11 A 5 Fifl 45 B 2t 44 00 17 99 5559 2 Y o
2.2 EEFFFEM

KSR R P B MOCA 38 52
55oF 6 0 XA R RE A SR AT LR .
T8 BUHH 8% b 7 U8 2k IO o I i AR AR
KWW ITREN BN TER . R 1 H
BT B AR A AR v S 2k RE it R EOE B O R
M i E A 4yl R 0.1%6.0.2%.0.3%
0.4%.0.5%, XFafiKA 5 Rk B 1Y 5 oc %
WA T B S B S5 R A 3 Fiw 3a
Sy BT B g 1A L BT 0. 558 MeV R
B AR AIE W 10 B 2L [ 3b A I BR AR G 45
BT FE R B WE HXE N 0. 558 MeV 4
TR TR o6 & . BRE b, HOARAE 1 35 S
WEXREELEXRZW.BH TP TS H
AT WO Ly S 2 B W CRE e L S B0 Y £
TEXREE.

0.80} b
0.75}
0.70}
= 0.65F
0.60}-
0.55

1 1 1 1 1 1
00— 4 6 8 10
fi

Ei/MeV

2 TGy HL M BIEHN TR 4R

Fig. 2 Calculation results of neutron field (a) and gamma ray (b) correction factors
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Table 1 Energy and partial cross-section

of neutron capture y-rays of cadmium

g/ MeV 1024 # 1fj / cm?
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Simulation result of cadmium element of different concentrations
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