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Abstract. If for a relativistic field theory the expectation values of
the commutator (¥|[4(x), 4(y)]1|¥) vanish in space-like direction like
exp{— const|(x — ¥)?|*/?} with « > 1 for sufficiently many vectors ¥, it follows
that A (x) is a local field. Or more precisely:

For a hermitean, scalar, tempered field 4 (z) the locality axiom can be replaced
by the following conditions

1. For any natural number n there exist a) a configuration X (n):

Xl""’Xn—l Xi:"':Xfm:O i:0,3

n—2 2 n—2 2

with [.zlﬂx,.(x} — X}H)] + [‘lei(X? — X?H)] >0forall4;>05=1,...,n—2,
1= 1=

n—2

X' 4; > 0, b) neighbourhoods of the X;’s: Uy(X;) CR*i=1,...,7n — 1 (in the
=1

euclidean topology of R*) and c) a real number « > 1 such that for all points
(%) : 2y o ooy Xyt @; € Uy(X,) there are positive constants C@ {(z)}, 2™ {(x)} with:

KA (@) A(@an)s A (@) )] < OP{(@)} exp{—h™{(@)}r*} forz, =

2. For any natural number n there exist a) a configuration Y (n):

Yy, Y., ¥, Yi=- - =Y¥i=0 i=03

n—1 2 n—1 2
with [ 5 ma(¥} — Y}H)] + [ 3 m(¥i - Y?H)] >0 for all =0,
1=3 1=3
n—1
t1=3,...,n—1, ¥ u;>0, b) neighbourhoods of the Y/s: Vi(Y,) C R*
1=3
t=2,...,n (in the euclidean topology of R*) and c) a real number § > 1 such
that for all points (¥): ¥s . . ., ¥, ¥: € Vi(Y,) there are positive constants C,, {(y)},
hoy{(y)} and a real number y,{(y)} €a closed subset of R — {0} — {1} with:
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