M AGNET ISM AND ELECT RONIC ST RUCT URE OF ACT INIDE CH ALCOG ENIDES

P. Wachter 1 , O. Vogt 1 and J. Rebizant 2

Labor atorium für Festk örperphysik , ET H Zürich, 8093 Zürich, Switzerland 1

European Institute for T ransuranium Elem ents, 76125 Karlsruhe, Germ any 2

T he m agnetism of the light actinide chalc ogenides from U up to Am is largely determ ined b ythe electronic structure of these m aterials and the degree of f localization. T he U chalcogenides are sim ple tr ivalent 5f 3 ferrom agnetic m etals with eV wide 5f bands. T he Np chalcogenides NpS and NpSe are trivalent, have a 5f 4 configuration and the yexhibit t ype II antiferrom agnetic order ing. W e still have a relativel ywide 5f band and f-d hybridization. According to the Luttinger theorem m aterials with an odd f+d count, here 5, should not exhibit a h ybr idization gap.

Nevertheless the resistivit yshows activated behavior. A gap appears in an antiferrom agnet with a m agnetic unit cell twice the chem ical cell and the f-d count is even again. Nonm agnetic NpT e indeed has no activated resistivity. T he Pu chalcogenides are interm ediate valent and with an even f-d count (6) theyhave hybr idization gaps in the m eV range and f band widths in the tens of m eV. T he m agnetism is of the Pauli t ype but with an enorm ous susceptibility. Finall y in Am T e we have a divalent 5f 7 configuration, but with a narrow 24 m eV half filled 5f band, it is thus a heav yferm ion with m * @ 330 m and shows an even stronger Pauli susceptibilitythan PuT e. If the assignm ent is correct, 5f localization is not yet achieved in the Am chalcogenides but onl yin the Cm chalcogenides. Instead localization in the actinide m etals is claim ed alread yin Am .

Ab st ract Category.

4. Rare Earths and Actinides, Allo ys and Com pounds

Invited talk (plenar y) wachter@solid.phys.ethz.ch