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Localized Motions of the La Atom in the Filled Skutterudite LaOs4Sb12 Revealed
by 139La-NMR and 121/123Sb-NQR
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Nuclear magnetic resonance (NMR) on La and nuclear quadrupole resonance (NQR) on
Sb in La-based filled skutterudite LaOs4Sb12 were performed in order to shed the light on
the rattling motions reported by various experiments[1,2]. LaOs4Sb12, in which the rattling
motions are expected to be present, is a reference compound of unconventional heavy-fermion
PrOs4Sb12[3] and SmOs4Sb12[4]. The nuclear spin-lattice relaxation rate divided by temper-
ature 1/T1T at the Sb site, which is in good agreement with the previous report[5], can be
understood by the magnetic Korringa mechanism. On the other hand, 1/T1T at the La site
shows a broad maximum around 50 K, which is not ascribed to the magnetic anomaly. The
width of the 139La-NMR spectral tail starts to broaden below 100 K and becomes saturated
below 50 K. Figure 1 shows the La-NMR spectrum at 4.2 and 100 K. Since the spectra hardly
depend on magnetic fields, we ascribe the broadening to an emergence of electric field gradi-
ents (EFG) at the La site. These results suggest strongly that localized off-center modes exist
at the La site, which are gradually freezing out with decreasing temperature, resulting in the
emergence of EFG at the La site. We consider that this off-center modes are closely related
with the rattling reported previously.
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Figure 1: 139La-NMR spectra for 4.2K and 100K. The peak-position for 4.2K is shifted 1kHz
to compare each spectra. Inset; the T -dependence of full-width at fifth maximum (1/5 width)
of 139La-NMR spectra under various magnetic fields.
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