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Operation of NSCL as a national user facility
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Physics Program at the U.S. National Science
Foundation.
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Rare Isotope Research at
National Superconducting Cyclotron Laboratory
The vast majority of isotopes on this Chart are radioactive and thus rare, typically
not found on Earth. How can scientists learn anything about nuclei that: N
 Are invisible to the most powerful microscopes E"
«  Don't occur naturally on Earth o
 Have half-lives of less than a second, often less than a millisecond <.
. Produce significant amounts of radiation with their rapid decay 8
1 O O NSCL is a world-class nuclear research laboratory that produces rare isotopes Z
by “fragmentation”: smashing nuclei at up to half the speed of light. Scientists %
can use detectors to gather evidence of nuclear properties, studying them in @y
order to better understand our universe and find the origins of elements that =
make up our bodies.
National Superconducting Cyclotron Laboratory (NSCL) is: E
The nation’s flagship rare isotope user facility, serving over =
1300 researchers from more than 30 countries Q)
 Located on the campus of Michigan State University —
The largest university-based nuclear science laboratory in the U.S. n
T Producingl0% of the nation’s Ph.D.s in nuclear physics every year =
 Ranked the country’s #1 nuclear physics graduate program )]
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Acceleration Production Exploration The Future

A1900
Fragment Separator

To study rare isotopes, we must first
make them. lon sources feed par-
tially ionized atoms of a stable,
common isotope to the K500 cy-
clotron (cross section at right),
which accelerates the ions up
30,000 miles per second or 15 per-
cent of the speed of light. The larger
and more powerful K1200 cyclo-
tron boosts the ions speed to half
the speed of light.

The beam of ions then collides
with a thin foil target, creating a
wide variety of new, possibly rare
and radioactive isotopes. These
resulting isotopes are filtered
with the A1900 fragment sepa-
rator , which carefully selects
particular rare isotopes from the
fast beam of nuclei and steers
them through.

The cyclotrons will be replaced
with a linear accelerator as NSCL
transforms into the Facility for
Rare Isotope Beams (FRIB). The
Department of Energy-funded
laboratory will lead the world in
rare isotope research, producing
hundreds of times more nuclei at
twice the energy achieved at
NSCL. FRIB will probe new frontiers
In nuclear science when it begins
operation by 2022.

NSCL detectors measure proper-
ties of nuclei. One example is the
three-story, 300-ton S800 Spec-
trograph, located at one endpoint
of the beamline. This device can
rotate 150° to detect particles
released after rare isotope nuclei
smash into a target, measuring the
structure of the nucleus. Other
detectors analyze patters of emit-
ted neutrons, or weigh extremely
short-lived isotopes.
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