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The Critical Properties of the Heisenberg Model with the
Dzyaloshinskii-Moriya and Crystal Field Interactions

SUN Guang-hou, LIU Jian-giang, CHAO Xing-bing, XIE Wei-jun

(School of Science, Jiujiang University, Jiujiang Jiangxi 332005, China)

Abstract: Using the mean-field method, the Heisenberg model with the Dzyaloshinskii-Moriya (DM) and crystal
field interactions has been studied. The phase diagrams of this system are obtained, and it is found that the system

exhibits the tricritical point. When the reduced DM interaction parameter and the reduced crystal field interaction

parameter change separately and continuously, the tricritical temperature doesn’t monotonously change, and has a

minimum. The critical properties of the system may be interpreted as a result of a competition among the exchange

interaction, the crystal field interaction and the DM interaction.

Key words: Heisenberg model; Dzyaloshinskii-Moriya interaction; crystal interaction; tricritical point; mean-field

method
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