
Epilogue

In this book, the reader has had the opportunity to follow the development of the
electroweak theory and the discovery of several new phenomena predicted by the
theory. We have analyzed several of them in various chapters. The richness of the
field and its high level of accuracy have been achieved with the help of several very
large, very accurate, and refined experiments.

The potential for discovery has not yet been exhausted because the theory must
be completed with the discovery of the Higgs particle(s) or some other symmetry-
breaking scheme. Experiments at the LHC will either discover the Higgs boson
or find new interactions indicating another mechanism for the breaking of sym-
metry. There is another observation in addition to symmetry-breaking that demands
extension of the theory: the mixing and mass differences of neutrinos. Most of our
colleagues speculate about a larger theory. Grand unified theories will unify the
electroweak with the strong interactions, at some high energy bringing the three
coupling constants together. The main issue here is to find predictions unique to
the grand unified theory that will be verified by experiment. The symmetry of the
new theory and the particle classification within the group remain open issues.

An alternative theory is supersymmetry, with many more particles. Supersym-
metry is a symmetry relating fermions to bosons and must be broken. There are
many different symmetry-breaking schemes. Predictions of the minimal supersym-
metric theory will be tested at the LHC.

A parallel development has been the association of weak and electromagnetic
interactions with astronomical and cosmological phenomena. For instance, particle
interactions determine the spectrum of the cosmic background radiation. Further-
more, with small extensions, the present theory explains the generation of baryons.
One attractive scenario considers the generation of a lepton asymmetry converted
into a baryon asymmetry at the energy scale of the electroweak phase transition
(v = 246 GeV), generating an excess of matter. The interplay between gravity
and particle interactions is responsible for the formation of large structures. Such
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developments have brought about a closer cooperation between particle physicists
and cosmologists.

I was tempted to include possible new developments that would lead to diverse
predictions. This is a difficult task, where past experience indicates that Nature
frequently selects solutions beyond our imagination. I resisted this temptation, and
decided to stop here with an open-ended conclusion that invites future thought.
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