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Constant Coupling Approximations to
Anisotropic Heisenberg Model

Seitaro MATAYOSHI* and Tsuneo SHINJYO*

Abstract

The Curie points 7T.(x) as the function of anisotropic
interaction parameter p are calculated by both the constant coupling
and the improved constant coupling approximations.

T.(x#) by these approximations decrease, as the parameter p
increases, with similar tendencies on the whole. Especially in two
dimensional system, the Curie points become 7T.=0 and d7T./du=
infinity at u=1.

The short range orders are investigated to understand the physical
meaning of the sudden change in the neighbourhood of =1,

The effect of the second neighbour anisotropic exchange interac-
tion on the curie point is studied by two approximations mentioned above.

It is obtained that the occurrence of the order in this anisotropic
system is enhanced if the second neighbour exchange interaction param-
eter is ferromagnetic, and is suppressed if antiferromagnetic, as in the
isotropic system.

The Curie points calculated by these two approximations are in
contradiction to the rigorous theory in the isotropic low dimensional
systems.

Discussions are given how to overcome the faults in these approx-
imate methods.

It is carried out to extend the theorem due to Mermin and
Wagner into the anisotropic Heisenberg model with finite range inter-
actions.

§1. Introduction
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§2. Formulations and Results by Constant Coupling and Improved Constant
Coupling Approximations.
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§3. Effect of Second Neighbour Interaction on Magnetic Transition
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