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GROUP THEORY VERSUS PHYSICS

Notice that T have resisted the temptation to
include the c quark with the u, d and s quarks in the 4
dimensional representation of an SU(4) symmetry. Let me

spell out the reasons.
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One of the nice things about the QCD quark model is
that it explains the success of Gell-Mann's SU{3), because
the u, d and s quark mass differences are small compared
to the QCD scale parameter A. The mass difference between

the ¢ quarks and any of the 'light'quarks, on the other

hand, is large compared to A. SU(4) should not be a use-—

ful approximate symmetry.

There is a more general moral here. A symmetry
principle should not be an end in itself. Sometimes the
physics of a problem is so complicated that symmetry argu-
ments are the only practical means of extracting informa-
tion about the system. Then, by all means use them. But,
do not stop looking for an explicit dynamical scheme that
makes more detailed calculation possible. Symmetry is a
tool that should be used to determine the underlying dy-
namics, which must in turn explain the success {(or failure)
of the symmetry arguments. Group theory is a useful

technique, but it is no substitute for physics.
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