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Thermal region neutrons are scattered by the paramagnetic moment of rare-earth
oxides such as Gd203 which are contained in nuclear fuels as burnable poison. The
scattering is atomic process and not a nuclear process, so the data are not included in
the nuclear data files such as ENDF and JENDL. The cross sections and angular
distributions of the scattering are calculated using the existing theory? and ENDF type
files are made for oxides of Ce, Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho, Exr, Tm and Yb. in the
incident neutron energy range 105 -1.0 eV. Preliminary results of the calculated
thermal cross sections are shown in Fig. 1 and an example of the calculated angular
distribution is shown in Fig.2 comparing with the experimental results by Koehler et
al.2 For the present calculation, experimentally determined magnetic moments? were

adopted.
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Fig.1 Paramagnetic scattering cross sections  Fig.2 Angular distribution of scattered
of rare earth ions. Circles and experimental neutrons by Nd ion (3+). Calculated one

data were those given in Mughabghab’s book#. is normalized to experimental values.

References

1) G.T.Trammell , Phys.Rev. 92,1387(1953), M.Blume et al, J.Chem.Phys. 37,1245(1962),

M.C.Mattos, J.Chem.Phys.48,520(1968), C.Stassis et al.,Phys.Rev. B15,369(19777)

2) W.C.Koehler, E.O.Wallan, Phys.Rev.92,1380(1953)

3) Handbook of Chemistry and Physics (88th ed.), CRC press

4)S.F.Mughabghab et al. “Neutron Cross Sections vol.1, part A”, Academic Press (1981)
* E-mail t.murata@ma.point.ne.jp




