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We review work done on realization of broken symmetry under the conformal group
of space-time in the framework of finite-component field theory. Topics discussed in-
clude: Most general transformation law of fields over Minkowski space. Consistent
formulation of an orderly broken conformal symmetry in the framework of Lagrangian
field theory; aigebra of currcats and their divergeaces ; Manifestly confunually covariant

fields and their couplings.

I. INTRODUCTION

The conformal symmetry of space time as a possible generalization of Poincaré
symmetry has provided a recurrent theme in particle physics.! The problems asso-
ciated with conformal symmetry are (i) its physical interpretation and (ii) the
problems arising from its broken character and the precise manner of descent to
Poincaré invariance.
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Convergence of Operator Product Expansions
on the Yacuum in Conformal Invariant
Quantum Field Theory
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Abstract. In a conformal invariant quantum field theory (in 4 space time
dimensions) Wilson operator product expansions converge on the vacuum,
because they are closely related to conformal partial wave expansions.

1, Introduction
Let ¢'(x}, ¢(y) two local quantum fields. According to Wilson [1], their product
should admit an asymptotic expansion at short distances of the form

LA —%xlﬂ=§:c"‘(x3¢‘lﬂm. (1.1a)
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Abstract. We find all those unitary irreducible representations of the co-sheeted
i G _of the conformal group SU(2,2)/Z, which have
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Abstract. Suppose that there is given a Wightman quantum field theory (QFT) whose Euclidean
Green functions are invariant under the Euclidean conformal group 250,05, 1). We show that its
Hilbert space of physical states carrics then a unitary represcatation of the universal (oo-shected)
covering group G of the Minkowskian conformal group SO, (4, 2/Z,. The Wightman functicns can
be analytically continued to a domain of holomorphy which has as a real boundary an co-sheeted
covering M of Minkowski-space M* It is known that * can act on this space M and that A admits a
globally *-invariant causal ordering; M is thus the natural space on which a globally &% invariant
local QFT could live. We discuss some of the properties of such a theory, in particular the spectrum of
the conformal Hamiltonian H = £(P° + K°)

As 2 tool we use a generalized Hille-Yosida theorem for Lic semigroups. Such a theorem is stated
and proven in Appendix C. It enables vs to analytically continue contractive representations of a
certain maximal i  of © to unitary of .

1. Introduction

Conformal invariant quantum field theory (QFT) is of interest from the point
of view of constructive quantum field theory because such theories can be analyzed
to a remarkable extent by nonperturbative methods, ie. without recourse to
iterative techniques [1, 2]. One adopts the usual postulates of local QFT (Wight-

man axioms [3 pectrum condition, ﬂitiv‘ity, and locality. In addition one
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Ahbstract

The Euklidean correlation functions and vacuum expectation val-
ues of produets of n field operators ¢* {7} of some Lorentz spin {; and
dimension d; are expressed through Mellin amplitudes M,y ({8:5})
which depend on complex dimensions 8;; = d;;, 1 €é < § <n subject
to linear constraints 3. 4;; = d;. The constraints can be solved in
: r 7 A 1 :
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