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Abstract. We investigate Dyson’s hierarchical vector valued ¢* model at low
temperatures. The case 2 >c¢> 1/5 is considered. The pure phase is constructed,
and the existence of its large scale limit is proved. The limit is Gaussian, but an
unusual normalization has to be chosen. In the direction of the spontaneous
magnetization one has to divide by the square root of the volume, but in the
orthogonal direction one has to divide by a different power of the volume for all
low temperatures.

1. Introduction

In this paper Dyson’s hierarchical vector valued ¢* model is investigated at low
temperatures. First we describe the model we are working with (see [2, 7]).

We define the volumes V, ,, V; ,CZ,Z={1,2,...}as V, ,={j,jeZ,(k—1)2"<j
<k-2"%,n=1,2,..,k=1,2,.... Put V, ,=V,. For i, je Z we set

n(i, j)=min{n, there exists a k such thatie V; ,, je V, ,}.
The hierarchical distance d(i, j), i, j € Z, is defined as
0 if i=j
d@i, j)= - .
@J) {2"0’”—1 if ]

The spins o(i), i € Z, take on values in the m-dimensional Euclidean space R™. The
energy of a configuration o= {a(i), i€V, ,} is defined by the formula

Hy(0)= > UG (@);0(), (1.1)
@), i)
i,jeVi,n
where U(i, j)= —d ™ “(i, j) and (-;-) denotes scalar product. In particular
Hyo)= 3 UG, ))(a();0()). (L.
@ J),i%j
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