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Ultrasonic investigation of the novel magnetic-field-induced phase transition in
praseodymium compounds
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To investigate the novel magnetic-field-induced phase transition in praseodymium
compounds with non-magnetic ground state doublet, we carried out ultrasonic measurements up to 28 tesla
and down to 0.02 Kelvin. Here, the ultrasonic technique is a powerful tool for studying electric
quadrupole degrees of freedom. We found a clear anomaly at the phase transition in the magnetic-field
dependence of the elastic modulus corresponding to the ground state doublet, suggesting that electric
quadrupole degrees of freedom play an important role for the phase transition. We also clarified
existence of the endpoint of the Ehase transition around 2 Kelvin from the detailed magnetic
field-temperature phase diagram obtained. The origin of the magnetic-field-induced phase transition might
be related to exclusion of the vibronic state, which arises from a coupling between degenerate f-electron
orbitals and dynamical phonons, by increasing the magnetic-field.
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