Little things matter
in Big Bang picture
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A device built at UCSB is helping sci-
entists understand the evolution of the
universe by measuring particle interac-
tions that would have happened withina
millionth of a second of the Big Bang.

“In orderto understand the beginning
of the universe, we have to understand
small things,” said Jeffrey Richman,
professor of physics and head of the 25-
member UCSB researchteam, including
students, particle physicists and engi-
neers. “As we construct this theoretical

framework and we understand how it is
thatmatterinteractswithitself, thenthat
framework is part of what it takes to

understand how
MORE INSIDE the universe came
B Bonesfound tobewhatitis.”
in Ethiopia shed Scientists
new lightonthe  believethatmatter
origins of intheuniversewas
humans. A3 created in a giant

explosion, or Big
Bang, 10 billion to 15 billion years ago.
Theyalsobelievethatthere wasanequal
amount of matter and its cousin
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antimatter at that instant.

What they are still trying to
understand is how those particles
evolved into the universe as we know
it today. Why, for example, is the
universetodaymade mostlyofmatter
and almost no antimatter?

One explanation is that antimatter
behaves differently than matter and
therefore reacted differently as the
universe evolved. The Silicon Vertex
Tracker designed and built by UCSB
scientists beginning in 1994, helped
to precisely measure the movements
in the microscopic reactions that
would have occurred againand again
over fractions of a second.

The experiment showed that mat-
ter and antimatter reacted differ-
ently, a long-held theory. It was only
the second time scientists were able
to demonstrate the differences. The
first was in 1964.

“It was used to detect the position
ofthe particles asthey go through the
detectors and measure the trajecto-
ries as they travel through,” Claudio
Campagnari, an associate professor
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UCSB Professor Jeffrey Richman shows the microscopic structure
of one component of the Silicon Vertex Tracker.

of physics who helped lead the UCSB
team. “We have to measure that very
accurately.”

The university was just one player
in an international team of scientists
that revealed its findings at an
international conference in Snow-
mass, Colo., last week and at a press
conference at the Stanford Linear
Accelerator Center, where the
experiments were held.:

For the experiment, the UCSB
tracker was embedded in a new,
$177-million accelerator at the cen-
ter, which is owned by the U.S.
Department of Energy. The depart-
ment also funded construction of the
$3 million Silicon Vertex Tracker.

The completion of one phase of
experiments is a vindication for
engineers that helped design and
build the tracker.

“It means this is a very successful
piece of equipment, so, yeah, we're
excited,” said Susanne Kyre,asenior
development engineer at UCSB.

The international team of scien-
tists submitted its findings last week
for publication in the Physical
Review Letters, a respected journal.

UCSB engineers and particle
physicists not only designed and
assembled the tracker but also
helped interpret the results.

The tracker will continue to be
used inexperimentsincomingyears.
The research is supposed to improve
understanding of the laws of physics
that would have played animportant
rolefollowingthe Big Bang,totestthe
theory again and again.

“Wewantreal numberstoseeifthe
theory of the universe can really give
the right numbers,” Mr. Richman

said. “We wanta pattern of pumbery”



