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Analysis method 1 is used to determine the critical temperature of the

infinite lattice by using the data for the order parameter of the lattice with

L = 4. The lower limit for the temperature interval is taken as the value

where the distortions on the curve(s) begin. This happens at T = 13.664 for

the lattice with L = 4.34 The data for the order parameter within the interval

13.664 ≤ T ≤ 14.370 are fit to the power law with correction in Eq. (29), using

the criterion 0.49 ≤ β ≤ 0.51. In doing this, Tc is varied within the interval

14.820 ≤ Tc ≤ 15.000. The results for the critical temperature and the critical

amplitude of the infinite lattice are Tc = 14.898 ± 0.010 and B = 1.9 ± 0.1,

respectively. At this value of the critical temperature, ε ≥ 0.035 for the upper

limit of the temperature interval is satisfied, implying that the size-effects in

these data are negligibly small.22,35 The value of the critical temperature is in

agreement with the 1/d-expansion result of Tc = 14.892 78 and the recent value

of Tc = 14.8911± 0.0002.79

5. Conclusion

The review of the results obtained from the simulation of the Ising model

on the Creutz cellular automaton leads to the following conclusions: it is a

very good approximation to the Ising model above a limiting temperature.

This temperature region includes a sufficiently large interval below the critical

temperature of the magnetic susceptibility where the infinite lattice can be

approximated. The degree of approximation is revealed by the simulations

with increased accuracy. Presently for the critical temperatures, the third digit

after the decimal point, and for the critical exponents, the second digit have

been reached in accuracy, and within this accuracy the theoretical predictions

and the Monte Carlo results are reproduced. This review shows that the Creutz

cellular automaton can be used as an alternative research tool for Ising model

investigations, and it is now at the stage of testing the predictions of the theory,

rather than being tested.
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60. H. W. J. Blöte, E. Luijten, and J. R. Heringa, J. Phys. A28, 6289 (1995).
61. A. M. Ferrenberg and D. P. Landau, Phys. Rev. B44, 5081 (1991).
62. A. L. Talapov and H. W. J. Blöte, J. Phys. A29, 5727 (1996).
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