2016 2018

Ultrasonic Study of Complex Quantum Degree of Freedom in Highly Symmetrical Cage
Structured Compounds(Fostering Joint International Research)
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Cubic cage-structured compound PrNi2Cd20 show no evidence for magnetic order
in specific heat ang magnetization and suggest a non-Kramers I' 3-doublet crystalline electric field
ground state. In order to investigate the CEF ground state and search for possible exotic phenomena
such as quadrupolar order and multi-channel Kondo effect, we have performed ultrasonic measurements
on a single crystal of PrNi2Cd20 and its reference materials (SmNi2Cd20, (Y,Pr)lIr2zn20, RBel3 (R =

Lu, Th, U), and UAu2Si2), down to 0.02 K up to 58 T, in collaboration with UC San Diego (USA),
Dresden High-Magnetic Field Lab. (Germany), Charles Univ. (Prague), IMR, Tohoku Univ. (Japan) and
Hokkaido Univ. (Japan). We found corroborating evidence for quadrupolar Kondo effect, and possible
multipolar contributions on the low-temperature magnetic field-induced phase of these compounds.
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Fig. 3 Magnetic field dependence of
elastic constant (Ci1-Ci2)/2 of PrNiCdy.
Upper and lower insets show zooming up of
high magnetic field region and Fourier
spectrum of dHvA signal.
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Fig. 5 Magnetic field and temperature
dependence of the elastic constant Cu of
PrNi.Cdz for HH <110>.
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Fig. 8 (Left) Elastic constant (Cii-Ci2)/2, Ces and Cas of UAu2Siz as a function of temperature. (Middle) Elastic constant
(C11-Ci2)/2 vs. pulsed magnetic field up to 58 T for A || <001>. (Right) Magnetic field-temperature phase diagram of
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