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Research on Neutron Source Multiplication Method
in Nuclear Critical Safety

ZHU Qingfu, SHI Yong-gian, HU Ding sheng
(China Institute of Atomic Energy, P.O.Box 275-45, Beijing 102413, China)

Abdgract : The paper concernes in the neutron source multiplication method research in
nuclear critical safety. Based on the neutron diffuson equation with external neutron
source the effective sub-critical multiplication factor ks is deduced, and ks is different to
the effective neutron multiplication factor ke« in the case of sub-critical system with ex-
ternal neutron source. The verification experiment on the sub-critical system indicates
that the parameter measured with neutron source multiplication method is ks, and ks is
related to the external neutron source postion in sub-critical system and external neu-
tron source spectrum. The relation between ks and ks and the effect of them on nuclear
critical safety is discussed in the paper.

Key words: nuclear critical safety; neutron source multiplication method; eff ective sub-
critical neutron multiplication factor ks with an external neutron source; effective neu-
tron multiplication factor ket
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Table 1 Experimental results outsides of uranium system with external neutron source
/ mm ks Kert exp AD N k@f ca
77.11 g/L U 118.75 0.513 6 0.8318 0.318 2 0.214 0.7280
143.50 0.6711 0.8855 0.214 4 0.264 0.836 7
161.89 0.8153 0.925 4 0.1101 0.356 0.903 7
174.26 0.893 5 0.952 2 0.058 7 0.421 0.9399
182.57 0.939 8 0.970 3 0.030 5 0.478 0.963 3
188.27 0.968 9 0.9827 0.013 8 0.550 0.9795
192.15 0.987 0 0.991 1 0.004 1 0.685 0.988 7
193. 64 0.993 8 0.994 3 0.000 5 0.922 0.991 8
63.74 g/L 25U , 191.53 0.462 0 0.897 2 0.4352 0.098 0.865 9
223.93 0.706 8 0.950 3 0.2435 0.126 0.942 1
233.65 0.795 3 0.966 3 0.1710 0.136 0.964 7
241.89 0.876 4 0.979 8 0.103 4 0.146 0.979 8
247.49 0.9317 0.989 0 0.057 3 0.152 0.989 0
251.49 0.972 2 0.995 5 0.023 3 0.157 0.995 9

:1) A= kéf,exp - ks
2) MCNP
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