
 

UCSC physicists deliver detector for NASA's
GLAST telescope

November 8 2005

After more than a decade of work, a team led by physicists at the
University of California, Santa Cruz, has completed a major detector
subsystem for NASA's Gamma-ray Large Area Space Telescope
(GLAST). Completion of the tracking detector is a significant milestone
for the telescope project, scheduled for launch in 2007.

GLAST will give astronomers a powerful new tool for studying the
sources of high-energy gamma rays in the universe. It will help
astronomers investigate poorly understood phenomena such as active
galactic nuclei, quasars, pulsars, and gamma-ray bursts. Scientists also
hope to learn about the fundamental properties of the universe itself by
studying how gamma rays propagate across the universe.

"With GLAST, we can look at gamma rays emitted from the farthest
reaches of the universe and study the sources of those gamma rays. We
expect that GLAST will see thousands of quasars and related objects,"
said Robert Johnson, a professor of physics at UCSC and manager of the
tracker subsystem for the telescope.

The tracking detector will give GLAST unprecedented sensitivity for
detecting high-energy gamma rays and pinpointing their sources in the
sky. The design, engineering, and fabrication of the detector was
overseen by Johnson and other researchers at the Santa Cruz Institute for
Particle Physics (SCIPP) at UCSC. The project was a collaborative
effort involving SCIPP, the Stanford Linear Accelerator Center (SLAC),
and institutions in Italy and Japan.
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GLAST will be much more powerful than its predecessor, the EGRET
experiment that operated on the Compton Gamma Ray Observatory in
the 1990s, Johnson said.

"Currently there is no other telescope that can detect gamma rays within
the energy range that GLAST will cover, and it will be 30 to 100 times
more sensitive than any previous gamma-ray telescope," he said.

The tracking detector has nearly 900,000 detector channels, each
connected to its own amplifier. Packed into 16 compact modules are
nearly 80 square meters of solid-state silicon detectors and 576
electronics boards, all supported on a carbon-composite structure. The
whole system operates on just 160 watts of power, and it had to be
designed to withstand severe vibrations during the rocket launch that will
carry the telescope into orbit.

"It is really an unprecedented design for a detector system that will be
put into space," Johnson said.

The initial design work for the GLAST detector was begun in 1992 by
William Atwood, then at SLAC and now an adjunct professor of physics
at UCSC. Johnson began collaborating with Atwood on the detector
project in 1994, and in 2000, NASA chose their detector from among
several competing designs for the GLAST mission. Three weeks ago,
SCIPP scientists and their international team delivered the last of the
detector modules to the integration and test team at SLAC, where the
modules were installed into the overall instrument structure.

Over the years, many UCSC undergraduates and graduate students have
contributed to SCIPP's work on the GLAST project, Johnson said. In
addition to Atwood and Johnson, other UCSC faculty involved in the
project are Hartmut Sadrozinski and Terry Schalk, both adjunct
professors of physics.
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High-energy astrophysicists at UCSC and elsewhere are eagerly awaiting
the day when GLAST will begin collecting data. GLAST's main
instrument, the Large Area Telescope for which the tracking detector
was built, will provide unprecedented sensitivity to gamma rays in the
energy range of about 20 MeV to about 300 GeV. Other space-based
gamma-ray instruments, such as NASA's Swift mission, cover lower
energy ranges, while new ground-based instruments will detect higher-
energy gamma rays.

"The new generation of ground-based gamma-ray observatories cover
complementary energy ranges and will work closely with GLAST,"
Johnson said. "We are looking forward to quite an exciting time in terms
of being able to reach into new energy ranges and hopefully find the
answers to fundamental questions about the universe."
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