High-field Raman spectroscopy of the frustrated pyrochlore lattice

antiferromagnet CdCr,0,
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Geometrically frustrated chromium spinel oxide CdCr,O; shows a transition to the
magnetization plateau phase at 28 T accompanied by large magnetostriction. This field
induced transition is known as the peculiar phenomenon due to the spin-driven Jahn-Teller
effect. In this work, we have developed a high-field Raman spectroscopy system for 31 T
hybrid magnet and studied the lattice dynamics above the transition field. It turned out that the
frequencies of T,, phonon modes, for which Cd** and O* ion oscillate around those
equilibrium positions while Cr’* ions are not in motion, are not changed by the transition at 28
T. This result indicated that the direct exchange interaction is dominant rather than the super
exchange interactions in CdCr,0s.
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