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502 : R. J. Baxter

Takiﬁg logarithms in (50a), applying the inverse orthogonal transformation
P~ to obtain In A, and assuming [as is implied by conjecture (ii)] that p
depends on ¢ and x, but not z, we obtain (ignoring terms negligible for »
large)

InA4 = 4n(n + 1) In « + [In(xz)]W (90),

where the operafor W is independent of z. Taking the limit z —» x~1! (i.e.,
v —> —m), b and ¢ become small, and we can use our perturbation expansion
result (58)—(60) to evaluate W. The result obtained is that given in conjectures
(ii) and (iii).

Thus conjecture (iv), together with the independence of P on z, implies
the three previous conjectures.

8. CONCLUSIONS

If the above conjectures are correct, then the corner transfer matrices
may well provide a useful tool for handling exactly soluble models in the
thermodynamic limit, since then they have an extremely simple diagonal
form.

To do this properly it would be necessary to set up appropriate Banach

algebras to handle the resulting infinite-dimensional operators. Presumably
these algebras would be related to the C* algebra, '™ Here we have avoided

In all previous work ¢, x, and z have been rather buried in the mathe-
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matics, though it has been remarked that they are “natural” parameters to
use.”’ However, now we can give x and z a direct physical definition, for
from (50) and (89) '

X = AuApa/Ag 0,0 90 J

z = A Mgl AA.OAB,I (92)

where J\ j oand A, , (Apoand Ay ,) are the largest and next largest, respec-
tively, cj’genval-ucs of the corner transfer matrix A4 (B).

:;}I the conjectures of course agree with the second-order perturbation
expansions obtained. This evidence may not seem very convincing to the
reader, but if the calculations are worked through in detail the number of
cancellations needed, and that occur, for this to happen becomes quite
impressive. :

More significantly, we can in fact prove conjectures (i) and (ii) in general.
and all four conjectures for the Ising model case, when ab = cd, subject to a
nonrigorous treatment of the limit of # large. It is intended to publish thes
results shortly.
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[t is interesting to note that our conjecture (iv) implies that any operator
of the form (58) has the diagonal form (in the arrow representation)

1S jQssn + ) . (93)
i=1

where A and p are scalars and we have ignored negligible contributions of
type ¢,, R,. Thus all such operators are related to one another, within
additive and multiplicative scalars, by orthogonal similarity transformations.
These transformations must form a group, and it may be that a way to prove
conjecture (iv) would be to examine this group.

One of the delightful properties of the Ising model is that a// the 2" by 2"
matrices that occur form a group, and that the members of this group can be
represented by 2n by 2n matrices.® Unfortunately, no such property is
known for the general six- and eight-vertex models. A rather ambitious hope
is that by examining fhngIM*'s_'_wﬁej_r_qayqs_tugm@lgion such a group, that the

solution of the models may thereby be simplified, and even that it may then

be possible to solve new models, such as a staggered eight-vertex model.
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