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Abstract. If for a relativistic field theory the expectation values of
the commutator (Ψ\[A(x), A(y)]\Ψ) vanish in space-like direction like
exp{— const I (a; — ί/)2|α/2} with α > 1 for sufficiently many vectors Ψ, it follows
that A (x) is a local field. Or more precisely:

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

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

X1,...,Xn-1 X{ = - • = Z ί _ i = 0 i = 0,3

with VΣ λ((X} - ZJ+ 1)1 -f VΣ λdX'i - X2

i+1)] > 0 for all λt >_ 0 ί = 1,..., n - 2,
Li = l J Li = i J

n-2
Σ λ{ > 0, b) neighbourhoods of the X/s: Ui(Xi) C Rι i = 1, . . ., n — 1 (in the

ΐ = 1

euclidean topology of J?4) and c) a real number α > 1 such that for all points
(x): x19 . . ., xn-ι: X{ ζ Uf(Xi) there are positive constants C(n){(x)}, hin){(x)} with:

\{iA(Xι). ..A(xn^),A(xnm\ < σ"»{(a:)}exp{-Λ«{(α;)}r«} iorxn = j °Q I , r > 1 .

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

Yι,Y39...,Yn Γί = . . . = Γi = 0 i = 0,3

- Y]+1)Y
J

with f V ^ ( Γ ϊ - Y]+1)Y + Γl μΛYt - Y2i+i)Y - ° f o r a11

U J L J

]+

- 3 J Li = 3
w—1

i = 3, . . ., n — 1, Σ fιi > 0, b) neighbourhoods of the 7/s: FίίΓ,) C i^4

ΐ = 3

i = 2, . . ., n (in the euclidean topology of J?4) and c) a real number β > 1 such

that for all points (y): y2, . . ., yn y« € F t'(Γ t ) there are positive constants C{n){(y)},

\n){(y)} a n ( i a r e a l number y(n){(y)} ζa closed subset of R — {0} — {1} with:
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