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Ultrasonic dispersion associated with rattling in clathrate compound PrOs;Sb;,
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We have measured the elastic constants in single crystals PrOssSbyy. Elastic softening
of (C11 — C42)/2 proportional to the reciprocal temperature 1/T" above the superconducting
transition T = 1.85 K is well described in terms of the quadrupole susceptibility for a non-
Kramers doublet I'y3. Furthermore, ultrasonic dispersion around 20-30 K has been observed
in all elastic constants of Cyq, (C11 — C12)/2 and O, = (C1y + C12+2Cy4)/2 including T'ag
symmetry (as seen in Cp, in figure), while in the case of Cyy with I's; symmetry in Oy, notation
ultrasonic dispersion is absent. This is contrast to the results of Ce3PdagGeg [1] and LagPdagGeg
that reveals ultrasonic dispersion only in Cyy with I's symmetry. This thermal activated type
dispersion is attributed to the off-center rattling of Pr ion with T's3 symmetry along [100] in
cage consisting of Sb icosahedron. Very slow relaxation time 75 = 8.9 x 107! sec and very
small activation energy F = 168 K were determined in PrOs;Sbys.

We propose that the new type of degrees of freedom due to off-center ion in cage may play an
important role in heavy fermion behavior and unconventional superconductivity in PrOs;Sbys.
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Figure 1: Ultrasonic dispersion in Cp, (left) and schematic view of the I's3 off-center mode
(right) in PrOssSbs.
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