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Properties of Two-Dimension Anisotropic Frustrated Square Heisenberg Lattice on the Ground State

SI Yuhao, HU Aiyuan, CUI Yuting
(College of Physics and Electronic Engineering, Chongqing Normal University, Chongging 401331, China)

Abstract: [ Purposes ] To studied the ground state properties of a two-dimension anisotropic square lattice Heisenberg frustrated

model. [ Methods] These properties were researched by means of the spin wave theory. The effects of anisotropy 7 and the next-

nearest interaction J, on the magnetization and the ground state energy were explored in detailed. [ Findings | The results indicate
that, when the anisotropic and the next-nearest interaction parameters take the different values, there are three states, i.e., Neel
state, collinear state and spin liquid state. And the Neéel and collinear states can coexist. It means that the system can be either Neel
sate or collinear state. [ Conclusions | Under the condition of the same parameters, when 0<_J,/J;<C0.5, the Neéel sate is more
stable. In the vicinity of J,/J,=0.55, a first-order phase transformation between the Neel and collinear states may also occur. For
0.7<J,/J <1, the collinear sate is more stable.

Keywords: classic spin-wave model; magnetic anisotropy;antiferromagnet; magnetic properties of monolayer thin film
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