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My "prediction": the correlation should DROP significantly at the
critical point.
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states of a row of the lattice so that the terms in the product
T(A)" are enumerated by the spin states of an n-row lattice.

And the transfer matrix T(\) is designed so that the sum of the
matrix entries is the partition function for some nearest neighbour
interaction parametrized by A.Boundary conditions....

If one thinks of the vertical axis as time, the transfer matrix can be
used to express the correlation between the spin (say) at various
lattice sites as the time ordered expectation value of operators on
the horizontal vector space.

T(X) acts on a vector space V,, whose basis is indexed by all
possible spin states.

Thus vectors in V,, are the states of a quantum spin chain of lengtn
n. Of dimension 27, 3" etc.

Gambits such as logarithmic differentiation of T(\) yield local
hamiltonians on the quantum spin chain.

Thus: "the transfer matrix determines the infinitesimal time
evolution of the chain."
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the case of the Andrews-Baxter-Forester model (ABF).

The transfer matrix approach still works but the vector spaces V,,
no longer grow in dimension like 2". In the simplest new case they
grow like

Question: Can we interpret the vector spaces V,, of models
like the ABF one as states of a quantum spin chain?
Answer. Yes if you accept my ideas about constrained quantum
systems."In and around the origin of quantum groups." arXiv
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In fact the definition is surprisingly subtle mathematically, invoking
the full force of Tomita-Takesaki theory.
Now imagine constraining a whole sequence of such systems to be
together in a one-dimensional chain. The Hilbert space of the chain
will then be

HOMHOM - O H

This is still an M — M bimodule so infinite dimensional (the whole
chain can move along the line). But finally imagine imposing
periodic boundary conditions. The Hilbert space will then be the
cyclic Connes tensor product defined in the obvious way:

O
(®)mH

This idea, that constrained quantum systems should be described by
a relative tensor product, should not be restricted to one dimension.
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He coined the term "Connes fusion" for the Connes tensor product"

Decomposing ‘H ®@p H into a direct sum of irreducible bimodules
one obtains the fusion rules of the CFT. the Hilbert space H is
obtained by fermionic second quantization of L2(S!) ® CN
.Wassermann's calculation of the Connes tensor product uses the
KZ equation.
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below:



A) A



A) A

The observables in A(/) commute with those in A(/€) so we have a
bimodule as required for our anyonic spin chain.
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To my knowledge the first people to consider the coninuum limit of
such a chain, in the language of what is now called the
Temperley-Lieb algebra, were physicists Pasquier and Saleur in a
1990 paper.They argued, using Bethe Ansatz ideas, that the scaling
limit of an anyonic spin chain with a certain Hamiltonian, is a
conformal field theory of SU(2) — WZW type. Connes and Evans
also produced some ingredients of a CFT-namely a Virasoro algebra,
directly out of the Temperly-Lieb algebra, at about the same time.
Interestingly the Pasquier Saleur Hamiltonian will always be present.
It is not clear that this is the "right" Hamiltonian as the complexity
of the structure generated by a bimodule offers other choices.
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reversing block spin renormalisation and embedding the Hilbert
space for any anyonic chain of length, say, 2" inside one of length
2™ by doubling all the spins. For this one needs an elementary

"spin doubling" operator
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Theorem

Thompson's groups F and T of homeomorphisms defined by local
scaling transformations act unitarily on the semicontinuous limit.
By local scaling transformations. ...

Thompson's group F is the group of all piecewise linear orientation
preserving homeomorphisms of [0, 1] whose (finitely many)
non-smooth points are dyadic rationals £ for p, g € Z and whose
slopes, when defined, are powers of 2. Thompson's group T is the
same as F but defined on the circle

thus in particular T contains all rotations by dyadic rationals. The
definition of the action is geometric but a little complicated since of
necessity any scale transformations will not preserve a given finite
dimensional approximation to the direct limit.
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group representations would tend as the lattice spacing tends to
zero, to an action of Diff(S?).

This has proved to not work, the required smoothness of rotations
being strongly violated.

The calculation that yields this discontinuity is however very
suggestive.

It involves iterating a classical dynamical system (which can
even be a rational transformation of the Riemann sphere) in
the spectral parameter space of a transfer matrix!
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Now all the regions in the blue dotted circles can be deformed to
look like

so if we call x the element inside the box with 4

legs, the picture becomes:
n

v




We recognise the transfer matrix Tonix(x) !

Thus " The transfer matrix determines infinitesimal space
translation". If we are in one dimension and time=space then we
have recovered our previous mantra in a topsy turvy fashion!



We recognise the transfer matrix Tonix(x) !

Thus " The transfer matrix determines infinitesimal space
translation". If we are in one dimension and time=space then we
have recovered our previous mantra in a topsy turvy fashion!

Note the resemblance between the calculation and the experiment.



