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Abstract

I have studied magnetic and quadrupolar properties of PrsPdygGeg using ac-susceptibility,
thermal expansion and magnetostriction measurements. Pr3PdsgXs (X = Ge, Si) systems
have been studied intensively from viewpoints of quadrupole ordering and rattling motions
of Praseodymium (Pr) ions in an oversized cage. In Pr3PdyGeg, Pr ions are located at two
crystallographically inequivalent sites: 4a site, and 8c site. The ground state of 4 f electrons
at the 8c site is non magnetic and causes antiferro-quadrupole ordering at Tarq = 250 mK.
Though the ground state of 4f electrons at the 4a site is magnetic, magnetic order had not
been found yet. Therefore, I measured the complex ac susceptibility, x = x’ — ix”, along
the [001] axis and thermal expansion, AL/L, of this compound at temperatures down to
500 pK.

Both components of the ac susceptibility have a sharp peak at Ty; = 77 mK. From anal-
ysis of the crystalline electric field and the mean-field approximation, we conclude that a y
peak at Ty can be ascribed to an antiferromagnetic ordering of magnetic moments of 4 f
electrons at the 4a site. It was found that the Pr nuclear magnetic moments at the 8c site,
where 4 f-electron quadrupole moments order at Tarqg, were found to order antiferromag-
netically at Tno = 9 mK, as shown by a peak in x’ and a substantial increase in thermal
relaxation time. Thermal expansions along [001] and [110] directions of Pr3Pds,Geg showed
anomalies at the magnetic and quadrupole ordering temperatures. I found that Pr3Pdy Geg
is one of the rare materials where hyperfine-enhanced nuclear magnetic ordering occurs in

the phase where the 4f electrons exhibit electric quadrupole ordering.
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