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120 4 Long~Range Order and Spontaneous Symmetry Breaking .

general fact, Under the same ¢,

Pditiot}s, it is proved that the truncated correlation
function of any local Operators A and B exhibits €Xponential decay as

[(Aedyg, - D581, < constansy g l]

§(B. h)
with £(B, h) € (0, 00), where T, is the translation map defined jp (4.3.3). Then
(4.4.6) and (4.4.8) are Special cases.

4.4.9)

(in any dimensmns), these resy]ts can be proved for

t) short ranged interactions, The
on. See, e.g., [21, 50, 61].

442 Berezinskij Harmonic Approximation

The nature of LRO and ssg in
dimensionaljty of the system, Tos
i an approximate theory due 1o Berezinskij [8] about the correlation function of the

equilibrium stateg also depends crucially on the

ce the essence of the dependence, we shall review

i Sential prop-
continuous Symmetry. In fact the theory was 4 motivation
S‘ for the Tigorous method of McBryan ang Spencer [44], which We shall discusg in
\QS h\\\ Sect.4.4.3. We also note that it j Widely belieyed that the basic nature of equilibriym
\ States is commop for classical anq quantum spin systems.

»;; \ 3\\\Q‘Y‘\\\‘ We consider the classica] XY mode] in which each lattice sjte X € Ayis associated
22-5 \ \&S with a classical Xy spin, i, a two-dimensional vector == (8P, 50) ¢ g2
¥z \

5/ B such that ]?x | =1.The Hamiltonjan of the fexromagneuc model withoyt external
72 % Q \\h“\\“ Magnetic filed jg

/

2

HY = a-%,..3,) 44.10)
x.y}ez,
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Ny oty
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where the constant | jg inserted for later co,

Ovenience. It jg useful to represent the
>
Spin by the angle varjable 6, € [~7, 7) as S ¢ = (cos O, sin 6,

). Then we see that
)- The Hamiltonjan z7xv is minimized whep 0 —0,=0
s all the spins point in the Same direction jp any ground

x y = cos(@, — o,
for any {x,y} e ABy. Th

The therma] Xpectation value of an arbitrary

Tosak: (2020)

function fof

Spins is defined as
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