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Abstract - In this article we present an invariant form of a version adapted to
Spinc(4) × U(2) of the minimal Yang-Mills type lagrangian that Edward Witten
gave regarding the supersymmetric Yang-Mills theory and using quantum field the-
ory methods.
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1 Introduction

In his paper [5] Witten gives a Yang-Mills type Lagrangian which he is study-
ing in order to obtain Donaldson invariants for the connected, compact and
oriented four-manifolds. He is using quantum field theory methods which are
founded on integrations on spaces of functions, namely the Gauss-Wiener-
Feynman integrals. Wiener has used such integrals in statistical mechanics
and Feynman has adapted them for the quantum field theory. The Gauss
integrals are defined in particular for Hilbert spaces and in Witten case the
Hilbert spaces are completions with respect to L2

p- Sobolev norms of spaces of
sections and of connections in different vector bundles. Witten’s Lagrangian
is related to the Lie group SU(2) and to Spin(4) = SU(2)×SU(2)-structures
on four manifolds. Using the Hirzebruch theorem one can prove that any four
manifold has Spinc(4) = Spin(4)×Z2 S1-structures. As this is not true for
Spin(4)-structures it is much more convenient to consider Lagrangians asso-
ciated to Spinc(4)-structures on four manifolds. This is the reason why we
have adapted the Lagrangian that Witten gave in his article [5], to the case
Spinc(4)×U(2). The main results refer to the invariance of the Lagrangian
with respect to the supersymmetric transformations and to the invariance of
the so called correlation functions, which give the Donaldson invariants, with
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