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Magnetic phase transitions and magnetoelastic
coupling in Ba3CoSb2O9
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In a variety of frustrated triangular lattice antiferromagnets with easy-plane anisotropy, it has been shown
that a magnetization plateau is produced at 1/3 of the saturation value for a magnetic field parallel to the
basal plane.
This magnetization plateau is associated with a collinear up-up-down state where two spins are parallel to the
field while the third one is antiparallel.
So far, this plateau has been shown to be accounted for by quantum and thermal fluctuations.
With perfect triangular lattices, weak interlayer interaction, and an effective 1/2 spin, Ba3CoSb2O9 is prob-
ably the best prototype of a frustrated quantum system.
We determined theH-T phase diagrams ofBa3CoSb2O9 for magnetic fields applied parallel and perpendic-
ular to the basal plane using sound velocity measurements.
As the Landau model approach fails to explain all experimental observations, we studied the field dependence
of magnetization at T = 0 using a classical model which considers the effect of the bi-quadratic (∼S4) coupling
term.
Such interaction has been shown to arise from fluctuations or the coupling between spins and elastic degrees
of freedom.
Taking into account the intralayer and interlayer interaction, the easy plane anisotropy and the bi-quadratic
coupling, the model numerical results agree very well with the phase sequences observed forH ∥ a andH ∥ c.
Moreover, in order to determine the magnitude of bi-quadratic coupling, we also estimated the magnetoelastic
coupling strength by measuring the relative ultrasound velocity variation as a function of the field orientation
at constant temperatures and field values.
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