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Abstract. It is proved that an infinite linear chain of spins u, = + 1, with an
interaction energy

H=—XJ@—7) mp,
has zero spontaneous magnetization at all finite temperatures, provided that J (n)
is non-negative and that

A
(loglogN)-1 }’nJ(n) >0 as N-—>oo.
T

This shows that a theorem of RUELLE, establishing the absence of long-range order
when the sum ¥ n J(n) converges, is not the best possible.

1. Result

This paper is a sequel to an earlier one [1] dealing with the existence
of phase-transitions in the infinite Ising ferromagnet with energy
He=— 3 J(—j) - (L)
>
In [1] it was proved that a transition at a finite temperature from zero

to nonzero spontaneous magnetization does occur if J (n) is positive and
monotonically decreasing and if

My—= X J(n) < oo, (1.2)
n=1
K= Zojol (log log (n + 4)) [#3J (n)]™! < oo (1.3)
n=
On the other hand, RurrLE [2] has proved that if J(n) is positive and
o, — fan(n) <o, (1.4)
n=

then there is zero spontaneous magnetization at all temperatures. A gap
remains between the conditions (1.3) and (1.4), including the parti-
cularly interesting case

J(n)=mn"2. (1.5)



