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63. Studies on Holonomic Quantum Fields. XV

Double Scaling Limit of One Dimensional XY Madel

By Michio JiMBo, Tetsuji Miwa, and Mikio SATO

Research Institute for Mathematical Sciences, Kyoto University

(Communicated by Kosaku YoSIDA, M. J. A, Oct. 12, 1979)

The aim of this article is to show that the double scaling limit ([6]
[7] [8]) of the one dimensional XY chain can be handled in the frame-
work of monodromy preserving deformation theory (ef. [1] [2] [3]).

We wish to express our gratitude to Profs. B. M. McCoy and C. A.
Tracy, who have urged us to study the topics of our present notes XV,
XVI from deformation theoretical viewpoint. In particular we are
grateful to Prof. McCoy for handing us related references, including
the thesis of Vaidya [8].

1. The one-dimensional spin —;— XY model is described by the

Hamiltonian

(1) HM————— Z (A +7anona+A—7)abol. . +2ha},)

ot =1, - Ro®- - ®I, (a=x,,%)

where o”=<1 1), o”———(i _i), az———(l __1).

In the sequel we shall be concerned with the double scaling limit
of the model (1), defined as follows ([6]):

(2) m, n—o0 3 e=+/1—h*—0, 7—0
keeping g=7/e>0, a=me, t=—;ie2 fixed.

The result is quite similar to the scaling limit of the Ising model,
except that the characteristic dispersion relation w(p)=+/p*+m? for
the latter is now replaced by ([6])

(3) o(P) =~ @ + ) (D*+ )

where p=g++v9g*—1 (9=1), =g+ivV1—¢* (0<g=<1), p*=p"'. Denote
by ¥'(p), ¥(p) the creation-annihilation operators of free fermion such
that [y'(®), ()], =276(p—p’), and set

(4) VD, ) =Y (—p)et=® + A (p)e~ito®
(5) =" (a,t)= I dp ‘/w(p) Y. (p, theterpn (1 d ) (a )
(n_‘oy 1’ 2» o )




