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Abstract
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Inelastic neutron scattering and high-field magnetization measurements were
performed to study spin dynamics and magnetic phase diagam of the spin-1/2
antiferromagnet a-Cu,V,0;. The magnetization measured in pulsed fields of up to 56 T
reveals two distinct magnetic transition at H4=6.5 T and H.,= 18.0 T. The former is a spin-
flop transition typical for a collinear antiferromagnet and the latter is a spin-flip transition of
canted moments. Density functional theory, which was employed to compute the exchange
interactions, shows that the dominant exchange interaction is between the third nearest-
neighbor spins. Via the inelastic neutron scattering measurements, for the first time,
nonreciprocal magnons were experimentally measured in an antiferromagnet.  These
nonreciprocal magnons are caused by the incompatibility between anisotropic exchange and
antisymmetric Dzyalonshinskii-Moriya interactions, which arise from broken symmetry. The
nonrecipocity introduced the difference in the phase velocity of the counterrotating magnon
modes, causing the opposite spontaneous magnonic Faraday rotation of the left- and right-
propagating spin waves. The breaking of spatial inversion and time reversal symmetry is

revealed as a magnetic-field-induced asymmetric energy shift.
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