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(Higgs)2 3 Quantum Fields in a Finite Volume

II. An Upper Bound*
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Department of Physics, Harvard University, Cambridge, MA 02138, USA

Abstract. This is the second part of the paper entitled, "(Higgs)2 3 Quantum
Fields in a Finite Volume." The proof of an upper bound for vacuum energy is
completed with the exception of some technical estimates.

1. Introduction

This paper is a second part of the paper [1] and contains the second, more
important part of the proof of the theorem formulated there. Let us recall the basic
definitions and the theorem. We consider two spaces of field configurations on the
torus

scalar fields and vector fields. Scalar field configurations are the functions
φ:Tε-+RN. Vector field configurations are the functions A:Tε-+Rd identified with
the functions A: Tε*-»K by the equality: A^x x + εe y — Λμ(x). Of course the periodic
boundary conditions are understood here if the torus is identified with the subset
of εZd. We consider the action

S\A,Φ)=\ Σ ή(Dε

ΛΦ)(b)\2+ Σ ΆWo\Φ(χ)\2

bCTε xeTε

+ λ\φ(xt) + ± Σ ή(dΆ)(b)\2+$μl Σ <?\A(x)\2-E, (1.1)
bCTε xeTε

where m\ — m2 + δm2, m2 > 0 and δm2 is the mass renormalization counterterm, μ\
>0, Λ>0 and E = EO + EV Eo is the normalization factor and E1 is the
renormalization counterterm of vacuum energy. The counterterms δm2 and Ex are
defined with the help of perturbation expansions. The more detailed description of
(1.1) is given in the first part [1, Chap. 1].

The partition function is defined as usual,

Zε=\dA\dφ exp( - S%A, φ)), (1.2)
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