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Abstract — The electronic structures of 3d and 4d core-levels of rare-earth atoms in the insulating rare-
earth (Sm, Eu, Gd, and Tb) compounds were studied with x-ray photoelectron spectroscopy(XPS). It is
shown that the intrinsic satellite structure due to the hybridization disappears for chemically stable tri-
valent heavy rare-earth insulating compounds as the hybridization between f electrons of rare-earth a-
toms and p electrons of anion atoms decreases due to the lanthanide contraction. Eu atoms at the surface
of the the stable insulating trivalent Eu compounds are found to be divalent. The satellite peak of Eu 3d
core-level spectra at about 10eV higher binding energy side relative the main peak comes from the mul-
tiplet structures due to 3d4f° configuration. Similar multiplet effects are also found in insulating Gd com-
pounds, where the satellite peak of Gd 3d core-level spectra appears at about 10 ¢V higher binding en-
ergy side relative to the main peak due to the multiplet structures of 3d4f configuration. The satellite
structure appearing at about 15 eV higher binding energy side relative to the main peak in all insulating
rare-earth compounds is due to an energy loss process of creating a plasmon.
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