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Abstract. We study the mass spectrum up to —7 (1 — ε) log/? of pure three-
dimensional lattice gauge theories with action β £ x(gP) for real irreducible χ

p

and small /?. Besides the lowest excitation mo~ — 4 log/?, we find two nearly
degenerate excited states mvm2 with m f ~ — 6log/? (i=l,2) and (mι—m2) at
least O(β).

1. Introduction

The existence of glueballs within QCD has been predicted already some time ago
by Fritzsch and Gell-Mann [1]. They are receiving increasing attention, in the
context of lattice gauge theories, since the pioneering work of Kogut et al. [2]. The
information concerning the mass spectrum in the lattice case has come mainly
from Monte Carlo calculations and strong coupling perturbation expansions. See,
e.g. [3, 4] and references given there. Using appropriate selection rules, excited
states have been obtained by locating the lowest excitation within each selection
sector, but the methods were not suitable to find states with the same quantum
numbers.

In two previous publications [5, 6], we started a nonperturbative study of the
glueball spectrum in pure gauge lattice models with the Wilson action

(1.1)
PCΛ

making the simplifying assumption that the character χ is real irreducible and the
space-time dimensionality is three (see Sect. 2 for notation). We found isolated one
particle states in the full energy-momentum spectrum of the theory, if β is small
enough. The particle mass mo(β) has the asymptotic behaviour mo(/?)~ — 4 log/? as
jβ->0 and is the only spectrum (besides the vacuum) up to the threshold
-6(l-ε)logj8.
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