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Aver age ranges of recoil nuclidesin the neutron reaction

Y E Bangjiaoll Y oshimi Kasugai2[J Y ujiro Ikedab2[]
1 (University of Science and Technology of China, Hefei 230026)(]
2 (Japan Atomic Energy Research Institute, Ibaraki, Japan)

Abstract[] Average ranges of recoil nuclides in the target materials induced by fast neutron reactions
have been measured by the activation method. A systematic trend of average range was found for
(n,2n), (n,a ), (n,p) and (n,np) reactions. An empirical formula was presented to describe the
experimental results. Moreover, the calculated results based on theoretical formula were compared with
the experimental results. A revised formula was deduced from the present work.[]
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Table 1 The fitting parameters in the[J empirical formula of average range

0 O O Nuclear reaction a b
(n,2n) 8969 -3.041
(n,a) 2609 -2.445
(n,p) 19782 -3.139
(n,np) 212754 -3.77
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Fig.1 Experimental values of average ranges of recoil nuclides
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Table 2 Calculated and experimental values of average range for some reactions

00 O Nuclear oooo oooo 00 o0
reaction Reaction cross | Average kinetic | <R>Calculation | <R>Experiment
section/mb energy/keV /pym /uy m
2TAl(n,a )24N 114 572 0.714 0.9651
S1V(n,a )48Sc 17 298 0.122 0.1799
52Cr(n,2n)°1Cr 376 281 0.0875 0.0686
S6Fe(n,p)°5Mn 111 257 0.0732 0.0627
%8Ni(n,p)%8Co 269 248 0.0570 0.0353
93Nb(n,2n)
’ 464 158 0.0306 0.0103
92mNb
181Ta(n,2n)
180mTa 1297 82 0.0061 0.0012
197Au(n,2n)
1969 1894 75 0.0046 0.0011
204pp(n,2n)203ph 2120 73 0.0074 0.0015
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Fig.2 The ratios of calculated and experimental values for average range of recoil nuclides changing with A,
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[ Fig.3 Comparison of calculated values by using revised formula with experimental value for average
ranges of recoil nuclides
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