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Simulation of 3-dimensional finite Ising model

CAO Bin'"?, YANG Wei'? & CUI ChunXiang"”’

" Key Lab for New Type of Functional Materials in Hebei Province, TianJin 300130, China;
* School of Material Science and Engineering, Hebei University of Technology, TianJin 300130, China

We have developed a method to change the transfer matrix V) of 3D Ising model into a much smaller transfer matrix. V;
can be written as the linear combination of basic vectors. We discover that these basic vectors can be divided into several
groups. The point product of one basic vector and V; can be written as the linear combination of basic vectors from the
same group. Based on that, we establish a new transfer matrix V- to describe the relationship between basic vectors of the
same group. The number of members from the same group is the order of V>. V, is much smaller than ¥ and contains the
largest eigenvalue of V. We use this method to calculate the specific heat and magnetic momentum per atom. The results
show that there’s a pair of temperature and magnetic field strength that can make the specific heat get to its maximum
value. When NN, increases, the maximum value of specific heat increases too.

Ising model, magnetic ordering, specific heat, statistical mechanics
PACS: 05.50.+q, 75.10.Hk, 75.40.-s, 64.60.De
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