39 3 Vol.39,No.3
2005 5 Atomic Energy Science and Technology May 2005

3 3 1 1 1 1 1 ]

( , 102413)
Y (PGNAA) , PGNAA )
PGNAA PGNAA ko y
PGNAA HB N C
, PGNAA
Y koo
10571 5;TL929 A :1000-6931(2005) 03-0282-07

Satus and Devel opment
of PromptyY -ray Neutron Activation Analysis
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Abgract : The status and development of prompt gamma neutron activation analyss
(PGNAA) were briefly summarized in the paper. The principle of PGNAA was intro-
duced in detail. Theinternational PGNAA facilities, the standardization of PGNAA ko
method , and a wide range of high energy gamma ray efficiency calibration as well as the
application of PGNAA for light elements determination, suchas H, B, N, Cl etc. , in
new materials, environmental samples, biological and mineral samples were empha
sized. Inaddition, a new smple thermal neutron beamfacility for PGNAA spectrometer
mounted on Heavy Water Research Reactor (HWRR) at China Institute of Atomic Ener-
gy was al 0 introduced.
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Table 1 Part of reactor based PGNAA facilities wa! , Mol nar'®! ’ NIST Paul 2

@ em?-sY
Corndl Univ. , Ithaca 1.7x10% 1966
Univ. of Washington, 1968
Seattle
AEC, Orsay 2 %107 1969
TU Munchen 2x107 1973
ILL , Grenoble 1.5x10%° 1973
PINST , Pakistan 1.2 x107 1975
IVIC, Venezuda 4.8 %107 1976
Los Alamos 4 x 101 1976
ILL , Grenoble 8x108 1979
Univ. of Maryland-NBSR 4x108 1979
JAERI, Toka 1980
MURR, Columbia 5x 108 1981
Univ. of Michigan, 2.4 %107 1982
Ann/ Arbor
KURR, Kyoto 2 x10° 1983
McMaster Univ. Hamilton 6 x 107 1984
N.C. Sate Univ. , 1x107 1986
Raleigh
ILL , Grenoble 1.3x108 1987
KFA Julich 2 x108 1987
Imperial College, Ascot 2 %108 1987
AEC, Pretoria 1988
Cornéll Univ. , Ithaca 1989
CRN , Strasbourg 1x10° 1990
DINR, Vietnam 5x10° 1992
BNC, Budapest 2 %106 1993
JAERI, Tokai 1.4x10%, 1993

2.4 %107
MIT, Cambridge 6 x 106 1993
NBSR, Gaithersburg 1.5x%108 1993
NBSR, Gaithersburg 8 x 108 1996
Univ. of Texas, Austin 5x107 1997
SINQ, Villigen 7 x 107 1997
HANARO, KAERI 8 x 107 2001
CARR, CIAE 107
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Table 2 Detection limit of cold neutron PGNAA
/ / / /
(st mg 1) (st mg ) (st-mg 1) (st-mg 1)
H 3.20 Cr 0.540 Pd 1.10 Ho 5.40
Li 6.10x 10" 2 Fe 0.190 Ag 3.90 Er 19.0
Be 3.70x10°3 Mn 4.60x10° 4 cd 4.50 x 102 Tm 2.70
B 2.00 x 10° Co 6.10 In 8.00 Yb 1.50
c 1.50x10°3 Ni 0.450 Sn 1.70x10" 2 Lu 4.70
N 1.20x10° 2 Cu 0.630 Sb 0.190 Hf 8.60
o 2.20x10°4 Zn 0.160 Te 0.480 Ta 59.0
F 6.30x10° 3 Ga 0.400 | 0. 690 W 0.320
Na 0.640 Ge 0.390 Xe 1.30 Re 1.30
Mg 3.40%10" 2 As 0.770 Cs 1.30 Os 0.610
Al 0.100 Se 1.30 Ba 0.530 Ir 36.0
S 2.60x10"? Br 0.480 La 0.290 Pt 1.20
P 0.120 Rb 2.90x10" 2 Ce 4.00x10"2 Au 16.0
S 0.220 S 0.150 Pr 0.430 Hg 46.0
a 6.00 Y 0.170 Nd 5.30 Tl 4.90 x 102
K 0.500 zr 1.50 x10" 2 Sm 1.30 x 10° Pb 1.50x10°3
Ca 9.60x10" 2 Nb 0.140 Eu 1.10x 103 Bi 1.70x10°3
< 8.20 Mo 0.450 d 3.20%x103 Th 5.40x 10" 2
Ti 1.50 Ru 0.420 Tb 0.670 U 4.20x10°3
v 2.00 Rh 12.0 Dy 41.0 Y 3.80x10°°
108s 1. cm2
107 H PGNAA
107 )
3%
®
10° PGNAA y
H
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,H
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Fig.2 Absolutefull energy(FE) and single FeTiis 0o
escape(SE) peak eficiencies of the Budapest '
ray spectrometer in Compton suppresson mode PGNAA H
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