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Abstract. We prove that, for the P(¢), quantum field theory, the Wightman functions
are Lorentz invariant if the energy-momentum spectrum lies in the forward light-cone. The
ingredients of the proof are the following facts, established by Glimm and Jaffe: the field
satisfies local commutativity, and also the estimates

ov(fit) = const|| f||,(Hy +1)
ny(g, 1) = gl (Hy + 1)

where V is a space cut-off, uniformly in V.

1. Introduction

Glimm and Jaffe [1] have proved that for the P(¢), , theory (the
self-interacting boson quantum field theory in two-dimensional space-
time, with a polynomial interaction and a periodic box cut-off, V) the
canonical conjugate field 7, (g, 1) = [ m(x, 1) g(x) dx satisfies the estimate

T ry(g, ) =gl (Hy +1). (1)

Here Hy, is the Hamiltonian for the cut-off theory, and I is the identity
operator. (There is a gap in the proof, in [1], of a similar estimate for
Ve,,.) Furthermore [2] the field itself satisfies the estimate

+ ¢y (f. 1) = const | f |, (Hy + 1) 2)

where the constant is independent of V. These inequalities lead to bounds
on vacuum expectation values of products of ¢, and n,, showing that
these expectation values are tempered distributions. Since the bounds
are independent of V' [2, 3] one obtains similar bounds for the smeared
n-point Wightman distributions for the theory with no cut-offs. In
particular, the Wightman function

Wiz, 2) = (2, 4(z1) ... d(2,) Q) 3)



