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CESR: Cutting
A Very Large
Electrical Bill

A research technician at the Cornell Electronic Storage Ring, William Harris examines welds on the
new superconducting magnet.

For a facility that concentrates
on some of the smallest things in the
universe—the sub-atomic particles
known as quarks—the Cornell Elec-
tron Storage Ring (CESR) at the
university has one big electric bill.

That will change somewhat in the
next few months as physicists re-
build CLEO, the particle detector at
CESR, to install a helium-chilled
superconducting magnet with vir-
tually no electrical resistance, yet
with three times the strength of the
magnet it will replace.

The magnet coil (located between
the wire-strung heart of CLEO, the
drift chamber, and the octants
which make up the outer sensing
layers of the iron-encased particle
detector) has been costing the labo-
ratory some $40,000 a month in
electric bills. Superconductivity,
the property of a material that
allows the flow of electrical current
without loss to electrical resistance
when the material is cooled to a
critical temperature near absolute
zero, was the key to cost reduction,
the researchers realized.

So they set about designing a
superconducting magnet for CLEO
while, in the meantime, installing a
regular magnet.

Their efforts came to fruition in
mid-July with the first test of the
new superconducting magnet. On a
test stand, separate from CLEO,
laboratory personnel were able to
cool the magnet coil to the range of
4 to 5 degrees Kelvin, a range close
enough to absolute zero.(-273.16
degrees Celsius or 0 degrees Kelvin)
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Looking 400 million years into the past, Taro Fujimori of
Poughkeepsie, examines a rare fossil he found during a field trip
for a course in geology at this summer's advanced placement
program for high school students at Cornell University in Ithaca.
The four-by-three-inch piece is believed to be part of the actual
bony plate from the head of armored fish (see drawing with
pointer) that inhabited an inland sea covering the Finger Lakes
during the Devonian geological period. The specimen has been
turned over to the Paleontological Research Institution in Ithaca.
Dr. Peter Hoover, director of P.R.I., said the exact site of the
find is being kept secret to prevent untrained fossil hunters from
swarming there before more experienced researchers can make
an extensive search of the area. Only two or three such pieces
have been found in New York state, he said. Varieties of the
armored fish measured anywhere from six inches to 150 feet in
length, Hoover said. He very tentatively believes that the piece
Fujimori found came from a fish anywhere from 15 to 20 feet
long. Scientists at the American Museum of Natural History in
New York City are being notified that the fossil is available for
further study, Hoover said. Pleased with his rare find, Fujimori,
a senior this year at Spackenkill High School in the Poughkeepsie
area, said he still intends to become a chemical engineer,
although fossil hunting is his number one hobby these days.

to permit operation as a super-
conducting magnet.

Built to approximately the same
dimensions as the device it will
replace (some seven feet high and
11 feet in length), the super-
conducting magnet is a "sandwich"
of metals and flowing liquids. Seven
miles of conductor wire, made of
copper over a 1,000-filament core of
niobium-titanium, was wound to
form the coil. Niobium-titanium,
stretched into filaments finer than a
human hair, was chosen for its *
superconductive capabilities.
Aluminum wire covers the coil to
contain magnetic forces.

Surrounding the coil, in a vacuum
vessel known as a cryostat, are
tubes to circulate liquid helium, the
only known substance which is suit-
able for cooling metals to super-
conducting temperatures. Outside
the liquid helium circulation
network is an insulating blanket of
multiple layers of heat-reflecting
mylar. The insulating shield is
cooled with liquid nitrogen, flowing
at a temperature of about 80
degrees Kelvin.

Helium gas, drawn from a tank
outside the laboratory, is com:
pressed and cooled in a liquefier and
pumped through the magnet coil
tubing, then returned to the outside
tank as a gas to be used again in the
closed system.

"The main difference between
this coil and the one it replaces is **
the electrical resistance," explains
David Andrews, the senior research
associate who designed the magnet
and supervised its construction.
"No power will be dissipated in the
coil itself. The only electrical power
used will be for the refrigeration
unit."

Whereas the original magnet re-
quires some 1.8 to 2 megawatts of
electrical power (one megawatt
equals one million watts), the su-
perconducting magnet needs only
about one-tenth of a megawatt or
about 100 kilowatts for the helium
compressor. Furthermore, the new
magnet will have about three times
the strength of the original device,
an increase from 5,000 G to 15,000 G.
The increased strength, Andrews
says, will allow the particle detec-
tor to achieve significantly better
momentum resolution.

Efficient use of energy has been a
continuing concern for the operators
of CESR, according to John W. *
DeWire, professor of physics at
Cornell and associate director of the
F.R. Newman Laboratory of Nucle-
ar Studies. Running the synchrotron
and electron storage ring eight
months a year has been costing
about $100,000 per month in elec-
tricity, and CLEO's magnet has
been accounting for about $40,000 of
that amount. Installing the super-
conducting device and its refrig-
eration equipment will reduce the
operating cost of the CLEO magnet
by a factor of about 20, DeWire
estimates, to about $2,000 a month.
The laboratory will purchase about
$40,000 worth of liquid nitrogen a
year.

The next step will be to shut down
the electron storage ring, which can
operate around the clock for days or
weeks at a time, and begin the
major task of disassembling CLEO
to'install the new magnet.
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