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Ultrasonic Investigation of Uranium Compounds without Local Inversion Symmetry
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The elastic response of a uranium compound (UNi4B) exhibiting vortex-like

magnetic ordering (magnetic toroidal dipolar ordering), which breaks the spatial inversion symmetry,
has been precisely measured by using the ultrasonic phase-comparison method down to very low

temperatures and high magnetic fields. We have succeeded in identifying the electric quadrupoles
that maintain their degrees of freedom without ordering at the center of a magnetic vortex
arrangement in uranium with a honeycomb structure. The response of the quadrupoles depends strongly
on the direction of the magnetic field. We discover a new phase V appears at high magnetic fields
and low temperatures for H || b. We can conclude that the electric quadrupoles play an important
role i? the vortex-like magnetic structure of this system, modifying the spin-reorientation process
as well.
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