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Investigation of anomalous ground state originating from multipole degrees of freedo
m in rare earth compounds with cage structure
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RTr2A120(R = Pr and Sm) attract much attention since these compounds show various

interesting strongly correlated electronic behaviors originating from nonmagnetic and multipole degrees o
T freedom. In order to investigate the origin, we performed various measurements such as specific heat, va
lence state, transport and so on.

From these measurements, we revealed that the uncommon heavy fermion state attributed to nonmagnetic quad
rupolar interaction is possibly realized in Pr compounds and these compounds may be located near quantum c
ritical point of quadrupolar interaction. For Sm compounds, the field-insensitive behaviors of phase trans
ition and heavy fermion state in the ordered state are typical feature for all of SmTr2A120 series and the
charge fluctuation and the magnetic octupole degrees of freedom may play important roles in the formation
of unconventional field-insensitive states.
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