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Neutron scattering study on the possibility of multipolar order in NdB4
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Neutron diffraction experiments were carried out to characterize the order

parameters in an unknown intermediate phase, called phase Il, of NdB4 showing three successive phase
transitions. We found the antiferromagnetic (AFM) reflections with g0 = (0, 0, 0) in phase II.
Group representation analysis was employed to deduce symmetry-allowed magnetic structures that were
constrained with the crystal symmetry and the propagation vectorgs) of the magnetic order. The
magnetic reflections of powder diffraction patterns were successfully explained by postulating a
coplanar structure with static magnetic moments in the tetragonal ab-plane. The magnetic structure
in phase Il was uniquely determined to be a linear combination of two noncolinear AFM structures. We
propose that the guadrupolar interaction holds the key to stabilizing the noncollinear structure
and quadrupolar order. Here, geometrical frustration would play an essential role in suppressing the
dominance of the magnetic interaction.
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