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Dilatometric measurements of clathrate rare earth compounds in ultra low
temperatures in magnetic fields
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We have investigate the magnetic ground state of clathrate rare earth
compounds that the rare earth atom is located at the site of high symmetry in the crystal electric
field. From the thermal expansion and magnetostriction measurements using the capacitive dilatometer

and the susceptibility measurements using the ac impedance bridge at ultra low temperatures in
intense magnetic fields, we have indicate the possibility of the coexistence of antiferromagnetic
and antiferro-quadrupole ordering, the nuclear magnetic ordering in antiferro-quadrupole ordered
state, new phase induced by the magnetic field in the quadruple ordered state, and the
superconductive state in the antiferro-quadrupole ordered state. In addition, we have developed the
rotating dilatometric measurement system for the investigation of magnetic anisotropy of the
quadrupole ordered state.
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