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Energy Degradation Matrix for Inelastic Scattering of Neutrons

Hisao YamaxkosHI, Kohtaro Ugki, Chieko WATANABE,

Yasuyoshi ITon and Yasuji Kanarl

A new formulation is obtained for energy kernel, used in calculation of energy distribution of

inelastic neutrons in shields, by taking account of successive emissions of neutrons.

The formulated energy kernel is named ‘‘Probability Density Matrix” for energy degradation

of inelastic neutrons because the kernel helps visualize cascade of energy degradation of neutrons

through inelastic process as a form of probability of energy distribution.

Contributions from discrete part and from continuum part of energy levels of residual nuclei

are taken into account in calculation of matrix elements.

As an example, the formulated probability density matrix is applied to calculate energy dis-

tributions of inelastic neutrons in Iron shield and compared with energy distribution obtained by

ENDF/B-III data.

As a result, it is found that ENDF/B-III data for energy distribution of inelastic neutrons in

Iron are inadequate for application to shielding calculation because of contradiction of the energy

distribution to experimental nuclear temperature.
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Fig. 3 Schematic illustration of mechanism for
emission of neutrons from (n, n’), (n,
2#n) and (n, 3 %) reactions, where mass
number of the target nucleus is A.
Incident energy is shown by E,. Emis-
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Fig. 4 Contour of the probability density matrix elements for %Fe. Lines in the figure correspond
to the discrete part of the matrix. The first line from the left side is contribution from

those inelastic neutrons which leave

similar statement can be held for other lines.

residual nucleus in the first excited state.
In the figure, many lines are omitted

between 4-th and the last line for brevity. Ridges near 7 MeV of energy E’ are formed

by neutrons from the (u,#’) reaction.
from (n, 2 n) reaction.

Ridges near 13 MeV are formed by contribution
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