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The Gauge Principle:

Starting from a theory of free (non-interacting) fields with a continuous global
symmetry, the gauge principle allows us to construct an interacting theory by:

1) making the tra nsformatiol (this is not a symmetry of the free theory)
2) restoring the symmetry by introduc@gauge@lds in the theory through

covariant derivatives
3) writing an action for the gauge fields.

The gauge fields then give rise to interactions between the original fields and
among themselves. The electromagnetic, weak nuclear, and strong nuclear
forces are all produced by gauge fields in this way. The resulting quantum field
theories are renormalizable because of the local gauge invariance.

Non-Abelian gauge theories are based on non-Abelian symmetry groups.
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