The same old thing. A collision in an
existing accelerator is a fireworks of
particles, but the patterns are familiar.

treats mass as a free parameter. If you change
the mass of] say, the electron, it has no effect
on any other quantity; everything still works
just fine. As a result, says Ellis, “We have no
understanding of why the top quark, or any
of the quarks, have the masses they do—some
large and some small.”

But physicists are driven by a belief that
nature can’t be that arbitrary. “The masses—
that’s a problem I’ve been beating my head
against for 20 years and my head is tired,”
says Harvard theorist Howard Georgi. “It’s
maddening not to have an understanding of
the pattern of masses.” Clues to that under-
standing will emerge only when physicists
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step beyond known physics—and that, they
say, will probably take the energy of the SSC.

Physicists’ confidence in the SSC comes,
ironically, from the standard model they are
so eager to transcend. Even though the

model yields no hints of any new physics, it 8
does point to a general energy range whcrcg
new phenomena might emerge. And since
the model works so well in other respects,
it’s probably right about that as well, says
Fermilab theorist Chris Quigg.

What physicists are staking their hopes on
is the standard model’s prediction that SSC
energies will open a realm of physics charac-
teristic of an earlier period in the universe.
Physicists often equate higher accelerator
energies with the first instants after the Big
Bang, when particles crashed in a sort of
multibillion-degree primordial soup. At first,
explains Peccei of UCLA, all four forces were
indistinguishable. Gravity became a separate
force after 103 seconds, followed by the
strong force at 103! seconds, he says. At
about 1071% seconds, the last two forces, weak
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