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Introduction

e C(Classical Heisenberg antiferromagnet on triangular lattice
(CHAFT) under magnetic field is one of the
representative models in frustrated magnets.

 We consider 3D stacked CHAFT by numerical methods for
easier detection of ordered phases.
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Plausible perturbations

.
Phases stabilized due to “order by disorder”

%

expected to be weak against a small
variation of the system (perturbation)

We focus on 4-spin couplings in this study

The origin of 4-spin interactions

* higher order electron hopping
in Mott insulators

e spin-phonon couplings
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New Phases are induced by 4-spin interaction

— Ring exchange M. Takahashi, J. Phys. C 10, 1289 (1977). 2
Hying = Ju Z h, p represents a plaquette consisted A
P from 4 sites (1,2,3,4)

hy= > 8;-8;4(81-85)(S384)+(S1-S4)(S283)—(S1 - 83)(S2 - S4)

1<i<j<4 S=1

— Biquadratic interaction Hy,, = —K Z(Si . 8;)°
(.)
v' Somewhat large 4 spin interaction is needed to
introduce a new phase in system without frustration.
E.g. Square lattice, ladder
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Phase diagram with ring exchange

Classical Monte Carlo method

» Scalar chiral and XY spiral+uud

phases appear above J,~0.13 J.
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Phase diagram with ring exchange
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Biquadratic Interaction
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* At zero field, nematic and uud phases appear with strong
biguadratic interaction.

* With external field, the SO(3) symmetry is already broken and
nematic phase is the same as paramagnetic phase.

* Reentrant phenomenon is observed at very large K.



Conclusion

* Y-shape, uud and V-shape structures appear in the stacked
CHAFT under magnetic field due to the thermal or quantum
fluctuation (order by disorder).

 We investigate how perturbations (4-spin interactions)
affect these structures.

* When ring exchange interaction is increased, uuud (1/2
plateau), scalar chiral and uud + XY spiral phases emerge.

 When biquadratic term is small, the phase diagram does
not change much. When it is large, nematic phase is
induced.

* SmallerJ, interaction induces new phases in the triangular
lattice compared with the square lattice.



