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Blossoms pop from trees as spring comes to the Arts Quadrangle.

New Electron Ring Proposed Here
Would Be 7 Times Size of Present Ring

Physicists at the university's
Wilson Synchrotron Laboratory are
studying the feasibility of establish-
ing a major national research facil-
ity in Tompkins County to in-
vestigate elementary particle phys-
ics.

The facility, if built, would in-
clude a horizontal, circular tunnel
some three and one-half miles in
circumference to house an electron
storage ring; a second circular tun-
nel of about one-half mile in circum-
ference to house a synchrotron; a
five-story office and laboratory
building, and eight smaller struc-
tures.

Called CESRII, the facility would
be similar to (but several times
larger and more powerful than)
CESR I, the Cornell Electron
Storage Ring now operated by the
university as a federally funded
research center.

A rural area northeast of the
Tompkins County Airport and about
three miles from the Cornell cam-

pus is under study as a possible site
for the facility.

Projected cost of the project is
approximately $200 million in 1980
dollars.

Critical to the success of the
project are two factors: The avail-
ability of federal funds for design
and construction, and the develop-
ment by Cornell researchers of high
technology devices known as super-
conducting microwave cavities.

Although CESR II has been in the
preliminary planning stage since
1979 and a conceptual engineering
study has been completed, physi-
cists at Cornell do not expect to
make a formal request for federal
funding until 1982, with 1984 set as
the earliest possible starting date
for construction and 1986 as the
earliest completion date.

Microwave cavities are needed to
accelerate electrons and particles
of the opposite charge, positrons,
around the storage ring at nearly
the speed of light. Research efforts

underway at Cornell since 1969 are
aimed at developing super-
conducting microwave cavities
made of niobium metal and cooled
nearly to absolute zero with liquid
helium. Compared to conventional
microwave devices made of copper,

the superconducting cavities have
the potential of producing greater
accelerating fields while consuming
about 50 times less power.

A prototype superconducting
cavity has been built and will be
tested in CESR I, which began

operation in 1979. Research and
development on the new devices is
expected to continue through 1983. If
successful, this would be the first
major application of the technology

Continued on Page 7

Biochemist Wins Award
Cornell biochemist Gerald R.

Fink received the U.S. Steel Foun-
dation Award in Molecular Biology
from the National Academy of Sci-
ences in Washington Monday.

The award, which carries a $5,000
prize, was bestowed on Fink for his
outstanding contributions to
molecular biology, particularly his
research on the genetics of yeast.
He was cited for "opening vistas of
genetic analysis by the development
of new methods, in particular, the
development and utilization of
molecular cloning in yeast." Fink is

one of two researchers to receive
the award this year.

Fink came to the State College of
Agriculture and Life Sciences in
1967. He recently was named the
American Cancer Society Professor
of Molecular Biology, a lifetime
endowment supported by the socie-
ty.

Editor of "Gene" and "Molecular
and General Genetics," Fink is the
author of more than 50 scientific
articles, and former associate edi-
tor of "Genetics" and the' 'Journal
of Bacteriology." He has served on

several study panels including an
American Cancer Society panel on
virology and cell biology, a National
Foundation panel on genetic
biology, and a National Institutes of
Health panel on environmental
mutagenesis.

A native of Brooklyn, Fink earned
the B.S. at AmherstCollege (1962),
and the M.S. (1964) and Ph.D. (1965)
in genetics at Yale University.
Before coming to Cornell, he
worked as a postdoctoral fellow at
Yale and the National Institutes of
Health.
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CESR II Would Have $30 Million Annual Budget
Continued from Page 1

to an accelerator for elementary
particle science.

As many as 400 scientists from
the U.S. and other nations would be
able to use CESR II in the quest for
the truly elementary building blocks
of all matter, known as quarks and
leptons, and to understand the
forces which bind matter together
and govern its motion.

Described as a 50 x 50 GeV
electron-positron collider, the facil-
ity would provide an available
energy of 100 GeV (100 billion elec-
tron volts), the sum of the energies
of the beams of electrons and
positrons circulating in opposite
directions inside the storage ring.
Collisions between electrons and
positrons in that energy range could
produce evidence of new particles
never before seen. A machine de-
signed to operate in that energy
range would complement other fa-
cilities that are part of the National
High Energy Physics Program.

Extensive shielding around the
accelerator would prevent radiation
from escaping to the outside of the
facility, according to Maury Tigner,
director of operations at CESR I.
"The accelerator is much like a
doctor's x-ray machine a.nd as such,
does emit radiation when the power
is switched on," explained Tigner, a
professor of physics at Cornell and
one of the planners for the new
facility. "As in the case of a medi-
cal x-ray, the radiation from the
accelerator is absorbed by a
shield."

Planners estimate that the re-
search center would have an annual
operating budget of about $30 mil-
lion. Some 200 new, long-term jobs
would be created if the facility is
built.

Any formal request for funds for
the proposed project would be made
only after approval by the Cornell
University Board of Trustees, ac-
cording to Boyce D. McDaniel, di-
rector of the Wilson Synchrotron
Laboratory.

"At this point," McDaniel said,
"we are only testing the waters and
seeking responses from the general
physics community and the high
energy physics community in par-
ticular."

If the ring is located in the area
near the airport, a site that is in the
western portion of the Town of
Dryden, it could be built entirely on
land now owned by the university.
Alternate sites in the same area
would involve running parts of the
ring through some privately owned
land. Cornell Senior Vice President
William G. Herbster said it is the
university's intention that addi-
tional land would not be purchased
by Cornell unless necessary.

"We would much rather buy an
easement through private proper-
ties than to purchase entire proper-
ties," Herbster said. "Leaving the
properties in private hands also
would keep them on the tax rolls.
We do expect, though, that if this
project happens, the amount of tax-
able new construction in the private
sector as a direct result of CESR II
would far exceed the value of any
properties taken off the tax rolls."

Following are some questions and
answers regarding the proposed
CESR II.

1. Why is the CESR II instrument
needed?

The CESR II instrument is needed
to further an understanding of the
basic structure of matter.

One of the primary aims of sci-
ence is to discover the most basic
structure of matter and to describe
quantitatively the forces which gov-
ern its behavior. Accelerators are
among the primary instruments by
which elementary particle scien-
tists study these forces and struc-
tures. An accelerator can be likened
to the source of illumination used
with a microscope. The fineness of
detail that can be seen depends upon
the wavelength of the light that is
shone on the object being examined;
the smaller the wavelength, the
smaller the detail that can be dis-
cerned. The principle of ac-
celerators is such that very large
accelerators are required to pro-
duce illumination of very short
wavelength.

Even at the finest level that we
can now observe, one one-hundred
millionth of the diameter of the
atom, rich detail is still being re-
vealed. To understand this detail, to
push back the present frontiers of
our basic knowledge, we'll need
illuminating beams of smaller
wavelength.

In 1979 the Nobel Prize in Physics
was shared by Sheldon Glashow,
Steven Weinberg, both Cornell grad-
uates, and by Abdus Salam of Paki-
stan. These scientists codified a
wealth of experimental detail about
the submicroscopic world which has
been gathered over the years. Their
theories make definite predictions
about new detail which should be
seen when we are able to look into
matter with substantially finer res-
olution. Should these theories prove
correct they will provide us with a
greatly deepened insight about the
basic order of the natural world and
into the forces which have molded
its evolution. The CESR II instru-
ment was conceived to allow U.S.
scientists to test these ideas in the
laboratory.

2. Won't the present electron
storage ring do the job?

The dramatic new phenomena
being sought require a resolution
about ten times finer than that
achievable with the present storage
ring.

3. Why can't the same research be
carried out at other instruments in
the U.S. or in Europe?

There are no accelerators now in
existence anywhere in the world
that are powerful enough to address
the questions that can be probed by
the CESR II instrument. There are
proposals, however, originating in
the USSR, Japan, Western Europe
and at three other laboratories in
the U.S. which, if completed, will
allow scientists to probe matter at
the same or finer level of detail.
CESR II is the only current U.S.
proposal which will permit a sub-
stantial number of U.S. scientists to
use illuminating beams of electrons
and positrons to probe basic materi-
al structure. Other instruments pro-
posed or under construction at the
Brookha ven National Lab and
Fermi National Accelerator Labo-
ratory will allow complementary
studies using illuminating beams of
protons and/or antiprotons. These
complementary experiments will
help to gain a different view of the
same basic phenomena and will be
vital for our ultimate understanding
of these matters. History has shown
that a single approach will not yield
the breadth of understanding neces-
sary for further progress.

A proposal for an electron-
positron accelerator superficially
similar to the CESR II idea has
been put forward at the Stanford

Linear Accelerator Center in Cali-
fornia. That instrument by its very
nature will allow access to only a
very few scientists and will be
limited in the rate at which it can
acquire new data. If successful, the
Stanford accelerator has the virtue
that its operating principle might
lead to considerably more powerful
instruments of the future.

The Cornell CESR II would serve
as the research tool for up to 400
U.S. elementary particle scientists
and would be based on devices
utilizing the principal of Microwave
Superconductivity. The need for
such a high technology was foreseen
by Cornell scientists and engineers
about ten years ago and has been
under development here in Ithaca
since then. This would be the first
application of this technology to an
accelerator for elementary particle
science. This technology could have
important applications in a wide
variety of industrial activities. Lab-
oratories in Europe and Japan have
begun active developments in this
field.

4. Why this particular location
rather than others in the Ithaca
area?

This location offers the possibility
of placement on land entirely or
predominantly owned by-the univer-
sity and is entirely compatible with
current use of the land for
ecological and agricultural re-
search. As the installation would be
completely compatible with agricul-
tural or forest management use it
could be placed at any flat location
which is currently used for these
purposes and where such use would
be continuing.

5. Besides the value of informa-
tion gained from this instrument to
theoretical science, what is the
practical application of all this re-
search? The most general result of
this type of research is a broadening
and deepening of our understanding
of the material world. It allows us to
understand the complexity we ob-
serve in nature in simple terms.
This following of our basic curiosity
has led to our understanding of all
material objects as being composed
of the chemical elements whose
most basic units are atoms. We've
learned that even the cores of the
chemical atoms, the nuclei, are not
elementary but they in turn have a
substructure and are composed of
protons and neutrons. We've been
able to follow even further and see
that the protons annd neutrons
which provide the mass of all or-
dinary matter are also composite
stuctures of a complex nature. It is
this very substructure that we're
now trying to unravel.

Our knowledge about the
chemical elements has allowed us to
use them to serve in medicine, in
agriculture and in chemistry to
create new and more useful materi-
als. Our hard won knowledge about
atomic structure and the electron-
magnetic forces that hold atoms
together and govern their motion
has spawned our electrical and elec-
tronics industries and has opened up
that most remarkable progress in
industrial productivity, medicine
and medical instruments, agricul-
ture and energy production that we
have seen all around us in recent
decades. While this knowledge,
augmented with even newer under-
standing of the structure and forces
governing the behavior of nuclei has
led us into some problems, it has
also given us the opportunity to
make new advances in meeting
basic human needs for health, food

and energy. Our knowledge about
nuclear isotopes and radioactivity
has provided new tools for the study
of basic chemical and biological
processes which have led to new
methods of medical diagnosis and
treatment and to deepened knowl-
edge about plant growth. Not only
has the basic physical knowledge
gained by fundamental research had
direct application to our everyday
lives, but it has led to a deeper
understanding of the forces and
processes at work in the cosmos,
about the birth and death of stars,
about the building up of the ele-
ments and about the very processes
by which our universe developed.

In addition to the new ideas and
technological developments that
have resulted from these re-
searches, important technology has
been developed directly by scien-
tists pursuing elementary particle
research with accelerators. Most
prominently, the accelerators them-
selves having been developed ori-
ginally for particle research, now
find wide use in other types of
research, in medicine and in in-
dustry. In industry accelerators are
used to produce penetrating beams
of x-rays for the examinationn of
large metal parts such as large
castings for hydroelectric gener-
ators or aircraft engines. These
accelerators can also be used to
take snapshots of the interiors of
fast moving machinery. Ac-
celerators are used for very fine
material analysis problems in the
laboratory as well as in the field.
Special accelerators are now being
developed for oil prospecting, an
application in which the accelerator
and auxiliary analysis apparatus
are lowered into test wells where
they send up information about the
oil content of the rock into which the
well is drilled. Many accelerators
currently in use for elementary par-
ticle science research are used for
other types of research much more
closely related to daily life. For
example, the CESR ring is being
used by chemical, biological, geo-
logical and materials scientists to
investigate topics varying widely
from the properties of hemoglobin
in the blood to the behavior of rocks
deep beneath the surface of the
earth to the behavior of exotic mate-
rials. Besides the many practical
uses of the accelerators which were
originally developed for elementary
particle science, the information
gathering and analysis techniques
developed to interpret experi-
ments done with these accelerators
have been put to practical use. A
premiere example of such uses is
the development of the CAT scanner
which is now in wide use in medical
diagnosis. Other technologies de-
veloped by accelerator scientists
promise to have wide use in in-
dustry. A good example of this is the
wide attention now being given to
uses of the phenomenon of super-
conductivity.

Thus one can easily see that the
pursuit of basic knowledge can
bring with it wide ranging practical
effects as well as the opening up of
new vistas in our understanding of
the world around us.

6. What is the expected useful life
of this facility?

The instrument itself will be
capable of addressing frontier re-
search questions for a period of at
least 10 years. New developments
could extend its life considerably.
There has been some sort of major
accelerator at Cornell since the
early '50s. The basic accelerator

facility at Wilson Lab. has been in
place with a lively research pro-
gram since 1967.

7. Is there a guarantee that once
the facility is built it will continue to
receive sufficient funding?

Such facilities are usually built
and operated under government
contracts which are renewed at
intervals of one to a few years. In
principal such contracts can be
closed out over a similar time span.
Experience at Cornell and at other
similar facilities shows that while
important research results are flow-
ing, the contracts are renewed.

8. Why is the federal Department
of Energy interested in this type of
basic research?

Both the new findings of elemen-•-
tary particle science and the tech-
nologies developed for pursuit of the
science have had an enormous im-
pact on energy production technolo-
gies over many decades. The DOE
anticipates that this will remain so
in the future.

It should be noted that our current
plan is to present the proposal for
CESR II to the National Science
Foundation whose primary mission
is to encourage basic scientific re-
search.

9. Will this device emit harmful
radiation?

The accelerator is much like a
doctor's x-ray machine and as such
does emit radiation when the power
is switched on. As in the case of a
medical x-ray facility, the radiation
from the accelerator is absorbed by
a shield placed around the ac-
celerator.

10. Noise?
The instrument itself operates r

silently. The auxiliary pumps and
fans needed to heat and cool the
buildings will emit no more noise
than any other facility equipped to
house 300 to 400 people engaged in
office work and electronics-type
manufacturing activity.

11. Will this facility produce dan-
gerous waste products either in day-
to-day operation, periodically or
when decommissioned?

As with a doctor's x-ray machine,
the radiation emitted by the ac-
celerator ceases when the power is
switched off. After long use, typi-
cally several months, certain parts
of the apparatus become mildly
radioactive. This activity decays
away to below the measurability
level in a few months. In any event,
these rather small parts could be
disposed of at any time by standard
techniques. Other materials are no
different than those associated with
any electronics manufacturing fa-
cility.

12. Will this facility have damag-
ing effects on the aesthetics of the
environment in that area?

It is our intention that any work
done will at least maintain and,
when possible, improve the general
appearance of the area.

13. Will radio frequency devices
interfere with airport operations,
radio and TV reception, heart
pacemakers or any other type of
electronic equipment used by people
nearby?

The radio frequency present
within the facility will be confined
within metal enclosures carefully
sealed to contain it. Monitor and
interlock devices developed over
many years of experience will shut
down the radio-frequency source if
radio emissions are detected. The
frequencies used are not in aircraft
or media communication bands nor
in the bands used to set
pacemakers.
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