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ABSTRACT

Earlier, the author showed that there were mistakes within the traditional
solutions of the one-dimensional and two-dimensional Ising models. Here,
strong final proof is presented that the previous exact solution of the two-

dimensional 1sing model was untenable.
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THEORY

Let uscondder thetwo-dimensiona ISngmode in
the absence of an externa magneticfidd*'3. Aspinis
placed on each latticesite. Thisisaone-dimensiona
unit vector assuming only thediscretevalues+1 and -
1. The Hamiltonian of alattice of N atomsis of the
form:

H Jizj;s, S )

where s and s are the spinsand J is the interaction
energy between the spinsof nearest neighbours. Posi-
tiveJfavourspardld and negative Jantiparald dign-
ment of the spins. Thesumin Eqg. (1) isover all the
nearest neighbour spins.

Thetraditional exact result for the spontaneous
magnetisation per spin of thetwo-dimensional Ising
modd onthesguarelatticeis:?

o=(1+u)"*(1- u)’”z(l— 6U + uz)l/s, u=exp(-43p) @

Here, f = % . Thetemperature of the phasetrangition
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T_inthiscaseisgivenby:
J
KT,

AtT> T, themagnetisation oin Eq. (2) becomescom-
plex. Therefore, Eq. (2) isnot theexact solution. The
exact solution must describethe system precisely ac-
cordingtothedefinition. At J=0, thenumerator in EQ.
(2) becomes complex and the denominator isequal to
zero. That is, the magnetisation isacomplex number
withinfinitereal andimaginary parts. Thismeansthat
themathemati cal model described by theformer exact
solution contains stronginteractions, which are absent
inthered Isngmodd. When J=0, thereisnointerac-
tion between the spinsand the exact solution must de-
scribethat casecorrectly. Thisisin agreement with the
concluson madein Ref. 4, that in the previous exact
sol utionsmany redundant termsinthepartition function
wereincluded.

The exact solutions of thetwo-dimensional I1sing
model were obtained in Ref. 4. The magneti sation of
thesquarelatticeis:
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- 0.5
[ sinh(2p3)
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Themagnetisation of thehexagona latticeis:

®

" exp(L.58J) - exp(=0.583) 1°°
| exp(1.5BJ) + 3exp(—0.5pJ)

CONCLUSIONS

Theaboveargumentsprove conclusively that the
traditiond exact solutionsof thetwo-dimensiond Ising
mode weretotdly wrong. They included many redun-
dant termsinthe ca culation of the partition function.
An attempt to obtain the exact solutions of the one-
dimensiona, two-dimensional and three-dimensional
Ising modelswasmadein Ref. 4.
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