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Detection of Hidden Electronic Orders by NMR
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Exploration of novel phenomena caused by strong electronic spin-orbit interaction in solids has
become a major field in condensed matter physics. For f~electron materials such as rare earth compounds,
the concept of multipoles has been employed to understand a variety of ordered states driven by a
combination of strong electronic correlation and spin-orbit interaction. Recently, it has been extended
to understand novel quantum phases in Sd-electron materials. In many cases, however, it is not easy to
experimentally determine the order parameters and various microscopic techniques have been developed
to unravel the hidden orders. We have been using NMR on ligand nuclei to detect changes of local
symmetry in 5d transition metal compounds, thereby determining the order parameters. In this report,
we discuss how we determined the order parameters in Ba,MgReO,, a magnetic insulator, and Cd,Re,O.,
a paramagnetic metal, from detailed analysis of the dependence of NMR spectra on the orientation of
magnetic fields.
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