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Stochastic Theory of Neutron Transport
QIN Cheng-sen

Beijing Institute of Applied Physics and Computational Mathematics, Beiji
ng 100088, China

Abstract Abstract: A stochastic neutron transport theory, in which we consider the probability P
N(r, t,uQ) that the neutron densities Ni(i=1, 2, ..., n) emerge in the phase space point (r, uiQ
1) at timet respectively, was given by means of the probability theory, and a set of non-linear integ
ral-differential equations for the probability generating functions Fn(r, t, uQ2, S) was derived. Th

e equation for one-order moment F1/S1 under some approximation is just the Boltzman equatio
n for the average neutron number. One-velocity neutron stochastic theory with isotropic scattin

g was applied to a point model. An approximate solution for the generating function and the equat
ions for moments of the probability distribution and their solutions were derived. It is shown that i
n a supercritical system, at t—oo, the probability appearing finite neutrons is zero, P\ =0 (0<N<

), in other words, the system has no or infinite neutrons. A formula for standard deviation show
sthat the fluctuation of neutron number in the near critical (0<<A<1) system should be paid our att
ention when the fluctuation of initia neutron number&Q islarger and the initial neutron average num
ber NO is not large enough, or neutron source Q is weaker.
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