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Exploration of novel quantum phenomena in non-Kramers Pr compounds by NMR
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In this study, we performed AI-NMR, magnetization and specific heat
measurements on the caged compound PrTi2A120, which contains non-Kramers trivalent Pr ions. We
obtained a ferro-quadrupole phase diagram, which is anisotropic with respect to the magnetic field.
In particular, we found discontinuous switching of the ferro-quadrupole order parameter induced by
weak magnetic fields around 2 tesla along [001] and [110] directions. We proposed a physical
mechanism by using a phenomenological Landau theory and model calculations, assuming competition
between the magnetic Zeeman energy and the anisotropic quadrupole interactions. We also performed
oxygen NMR measurements on the double perovskite compound Ba2MgRe0O6 and obtained sufficient data to
determine the multipole order parameters of the 5d electron system.
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