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Fig. 1 Schematic illustration of the ground and low-lying excited
states and the magnetic-field dependence of their energies for
mixed-valence (a) Ce and (b) Eu compounds.
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Fig. 2 Experimental results (squares) of the field dependence of
(a) valence and (b) magnetization for a powder sample of
YbInCu,, compared with the theoretical results (solid
curves). In (c), the experimental magnetization curves for a
single crystal are shown with open and solid circles, and the
theoretical results of the valence and magnetization for the
single crystal are shown with dotted lines in (a) and (c).
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Fig. 3 Experimental results of (a) XAS and (b) XMCD spectra of
YbInCu, for various magnetic fields.
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Fig. 4 Magnetic-field dependence of (a) hybridization and (b) 4f
level for a single crystal (dotted line) and a powder sample
(solid curve) of YbInCu,. In (c), the weights of the low- and
high-field phases are shown for the powder sample.
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Fig. 5 Calculated results of (a) XAS and (b) XMCD spectra of

YbInCu, for various magnetic fields. The XMCD spectra at
the L, edge are shown with an extended scale in the inset.
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components, and theoretical results of total magnetization (closed circles) and its decomposition into various
contributions. In (b), experimental (closed circles) and theoretical (solid curve) results are shown, in compari-

son with those given in ref. 10.
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Fig. 8 Experimental results of (a) XAS and (b) XMCD of EuNi,(Siy 135Geo s,) » with various magnetic fields. The fittings
of XAS and XMCD at 16 T are shown in (¢) and (d) by the superposition of Eu2* and Eu?** components.
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Fig. 9 Temperature dependence of the total magnetization (solid
circles) of BuNi,(Siy5Gegs,), calculated at 0.5 T, and its
decomposition into contributions from Eu?* and Eu3* and
magnetic impurities. The theoretical result of magnetic sus-
ceptibility is shown in the inset, and compared with the ex-
perimental one observed by Mitsuda (unpublished).
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Magnetic circular dichroism of X-ray absorption
spectra for mixed valence rare earth compounds
in high magnetic fields

Akio KOTANI Photon Factory, Institute of Materials Structure Science, High Energy Accelerator
Research Organization, Oho 1-1, Tsukuba, Ibaraki 305—-0801, Japan

Abstract A review is given mainly from a theoretical viewpoint on the spectra of X-ray absorption magnetic
circular dichroism (XMCD) for mixed valence rare earth compounds in high magnetic fields. The
technique of measuring XMCD spectra in pulsed high magnetic fields up to 40 T was recently de-
veloped in Japan, and interesting experimental data were obtained for Yb and Eu compounds. It
was found, however, that some puzzling problems were included in these data. | would like to
show in this article how these puzzles were solved.
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