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Abstract. We show that arbitrary finite boson mass renormalizations are possible in the Euclidean
Yukawa, theory. We work in the Matthews-Salam representation with the fermions “integrated out™.

1. Introduction and Results

We study the Yukawa, quantum field theory in a finite volume as a Eucli-
dean boson field theory with the fermions “integrated out”. The possibility of
integrating out the fermions in the Yukawa theory was first demonstrated, in the
external boson field case, by Matthews and Salam [1] and in the two-dimensional
finite volume interacting theory, by Seiler [2] who showed that the resulting
Fredholm determinants are L, functions of the boson field. He thus obtained
estimates on Schwinger functions of the form:
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with ¢;, ¢, independent of ultraviolet cutoffs. The norms are those for the boson and
fermion test-function spaces #“}, # "9 ® C?, where # ™ = L,(R?, (k* + m*)’d*k).

In this paper we give a derivation of (1.1) even in the presence of an arbitrarily
large negative boson mass renormalization. That such a renormalization is
possible has already been demonstrated in the Hamiltonian formalism by Glimm
[3,4]. The basic idea is to decompose V into parts with high and low Fermi
momenta. The high momentum part requires a “smaller” infinite ultraviolet mass
renormalization than does the whole interaction, and the difference can then be
used to dominate the finite boson mass renormalization. The low momentum
part of ¢ 7" may be expanded in a power series, since both fermions are bounded
operators. Thus the Schwinger functions of the theory can be expressed as a power
series in the Schwinger functions of the high momentum part. We prove a bound
of the form (1.1) for the high momentum interaction and, applied to each term
of the power series, this yields a bound of the same form for the full interaction.
Our principal result is:

Theorem 1.1. In the presence of a finite boson mass renormalization —M, a
bound of the form (1.1) still applies, uniformly in the ultraviolet cutoffs, and the
Schwinger functions converge as the cutoffs are removed.
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