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RIGHT-TRANSLATION INVARIANT METRICS AND VARIATIO-
NAL PRINCIPLES ON A PRINCIPAL BUNDLE —TREATED
AS THE UNION OF SPACE-TIME AND AN
INTERNAL SPACE

Wu Yong-sHI
(Institute of Theoretical Physics, Academia Sinica)

Lu Qi-geENg

(Institute of Mathematics, Academia Sinica)

ABSTRACT

In this paper, we discuss how to assign a metric on a principal bundle and how
to rewrite the variational principles for a particle and for matter fields in an inva-
riant from on the bundle in the principal-bundle formulation of gauge theories. We
show that the right-translation invariant metric on the bundle must contain quantities
which transform exaetly as gauge potentials, thus providing a new formalism for gauge
fields. And we formulate the variational prineciple for a particle moving in the gauge
field as follows: The particle moves along a horizontal geodesic on the principal
bundle. Starting from this we derive the Wong’s equations of motion.

Moreover, we elucidate the physical view-point which treats the bundle space as
the union of space-time and the internal space. Advantages of this viewpoint for un-
derstanding the essentialities of gauge transformations and gauge invariance and for
establishing unified theories of gravitation and gauge fields are also discussed.



