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Abstract

Neutrons are quasielastically scattered from nuclei performing diffusive motions and
are accompanied with small energy change. On the other hand, neutrons are purely
elastically scattered from strongly bound and periodically oscillating nuclei and energy
change does not occur. These phenomena have an interesting application to the non-
destructive and quantitative analysis of the mixture of bound nuclei and diffusing nuclei.
The purely elastic scattering spectrum reveals a Gaussian function-like shape due to the
resolution of the instrument. The spectral shape of quasielastic scattering has a shape
which folds the resolution function into a Lorentzian function having a considerably
wide half width at half maximum. The peak positions of these two spectra are in the
same energy range, and the experimentally observed spectra are superpositions of these
two types of spectra including statistical errors. In the present paper the decomposition
procedure will be described in the case of a mixture of bound nuclei and free water.
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