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Degenerate ground states in frustrated antiferromagnets
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Different properties from normal antiferromagnets
because of degenerate ground states



Properties and magnetic process of BazCoSb20g
Properties of BasCoSb209

Stacked equilateral triangular lattice
(Space group P6s/mmc);

Magnetic ions Co?* with
effective 1/2 spin;

Quasi-2D crystal because of
Jc/Jap = 0027,

Easy-plane anisotropy.
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Properties and magnetic process of BazCoSb20g
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Hyx dependence of magnetization
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Magnetoelastic coupling and bi-quadratic exchange

Magnetoelastic coupling 1s accounted for the variation of exchange
constant (0J = Ke, where e is strain). With elastic energy, we conclude

1
F~JS? 5 F=(J+Ke)S*+ 5062
For equilibrium,
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Ultrasonic measurement
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Angular dependence of AV/V
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Angular dependence of AV/V
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Linear-quadratic magnetoelastic coupling

The total free energy includes elastic coupling (F(e)), linear-quadratic

magnetoelastic coupling (F(m, e)) and the magnetization contribution (F(m)):
F=F(e)+ F(m,e)+ F(m),

where (using the Voigt notation)

F(e) = 5 Caslals,

F(m,e) = KysMgeg,
F(m) = Agm? — m H,

_ 2 2 2
Mo ={mz, my, m;, 2mym., 2m.mg, 2mgmy j,

o ={1, 2, 3, 4, 5, 6 1

Cqp (elastic tensor) and Kqp (I-q tensor) remain invariant under the symmetry

operations 2, C)?, C#, C/.



AC’11/2C+7 and distortion

The angular dependence of the new elastic tensor C'(¢) is obtained using
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Therefore, the effect of linear-quadratic magnetoelastic coupling (F(m, e)) can be
measured by

AVL[10O] ~ Ach((b) ~ Ch(ﬁb) — Ch(o)
VL[100] 201 201
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Experimental results: angular dependence of AV/V at T=10K
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Experimental results: angular dependence of AV/V at T=10K
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Experimental results: angular dependence of AV/V at T=10K
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Experimental results: angular dependence of AV/V at T=10K
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Experimental results: Angular dependence of AV/V at T=2.5K
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Experimental results: Angular dependence of AV/V at T=2.5K
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Experimental results: Angular dependence of AV/V at T=2.5K
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Conclusion and future work

. Significant lattice distortions are included in paramagnetic state and
ordered states as a function of the field;

. The distortion 1s much larger in the ordered states than in paramagnetic
state, especially in up-up-down state (magnetization plateau);

. The direction of distortion might change from Y state to uud state;

4. Maintaining the magnetization plateau, lattice distortion works together

with fluctuations, and some energy might be transferred from exchange
coupling to elastic energy of lattice via spin-strain coupling;

. A model 1s needed to analyze the spin-strain coupling in ordered states
to explain the magnetization plateau;

. Measurement of the distortions of Ba3CoSb2091n paramagnetic state
and ordered states as function of field 1s needed to confirm our

conclusion.



