ment Center in Tullahoma, Tenn. The
sea-level testing will include 12,000 de-
velopmental and acceptance tests be-
tween 1973 and 1979. The Air Force
work will be done between 1974 and
1976.

Three companies—Pratt & Whitney,
Rocketdyne and Aerojet-General—are
competing for the engine development
contract. |

ACCELERATORS

A crucial year

This appears to be a critical time for
the technology of accelerators. Con-
ventional techniques of constructing
particle accelerators have been pushed
as far as they can be pushed, says Dr.
Allen Schwettman of Stanford Univer-
sity. For future development particle
physicists will have to look to super-
conducting techniques (SN: 8/10/68,
p.- 139) or electron ring accelerators
(SN: 7/12/69, p. 35). He believes
that a superconducting accelerator will
be successfully demonstrated this year.

Dr. R. B. Neal of the Stanford
Linear Accelerator agrees that this is
a crucial year for superconducting ac-
celerators. The major questions, he
says, are likely to be answered this
year, but the answers could be yes, no
or maybe.

Both men spoke at a symposium on
superconducting linear accelerators this
week at the 1971 Particle Accelerator
Conference in Chicago. The panel in-
cluded representatives of the other
major laboratories involved in experi-
mentation on superconducting acceler-
ator techniques: Drs. Harald Hahn of
Brookhaven National Laboratory and
the University of Karlsruhe in Germ-
any, Henry Halama of Brookhaven,
Michael Kuntze of the University of
Karlsruhe, Viet Nguyen of the Saclay
Laboratory in France and Perry M.
Wilson of sLac.

It appears that the major worries in-
volve whether superconducting tech-
niques, which have been successfully
demonstrated in small experimental
models, can be successfully scaled up
to working accelerators. Optimists, like
Dr. Schwettman, say yes. Others, more
dubious, see serious difficulties.

Superconductivity is the ability of
certain metals at temperatures near
absolute zero to pass electric currents
without resistance. Superconductors
could be used either in the magnets
used to bend and focus the beams of
particles being accelerated or in the
waveguides that hold the high-frequen-
cy radio waves that do the actual accel-
erating. Superconductors could make
accelerators more economical, smaller
and ultimately more energetic since
they would operate without heating and
with virtually no power loss.
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That superconducting radio frequen-
cy waveguides will work has been de-
monstrated experimentally in small
sections (SN: 6/22/68, p. 601). To
make an accelerator a number of small
sections have to be put together. The
small cavities of the experiments, says
Dr. Kuntze, are equivalent to single
crystals of niobium, the metal most
often used. What happens, he asks, at
grain boundaries when two are put to-
gether?

Another problem is that the testing
was done at frequencies much higher
than those needed for actual accelera-
tors. The reason, as Dr. Schwettman
explains it, is that the only furnaces
available for fabricating the waveguides
were made for high-frequency work.
Since such a furnace costs about a
quarter million dollars it was imprac-
tical to request a new one just for a
few experiments.

Several persons on the panel worry
that when waveguides are made for
lower frequencies they will not accel-
erate particles as well as the high-
frequency ones. Dr. Schwettman says
there is no reason in principle why
performance should suffer at low fre-
quencies, but the skeptics respond that
practice doesn’t always follow principle.
The waveguide question is primarily of
importance to linear accelerators.

Yet another important question is
the effects of impurities in the metal
and of bumps, pits and whiskers in
the cavity surfaces. The cumulative
effect of these, when several cavities
are put together, could be much greater
than their effect in the small test units.

It is apparent that these and other
questions will be answered soon. Two
actual superconducting accelerators are
nearing completion, one at Stanford and
one at the University of Illinois.

The Stanford machine will be a
linear accelerator with an ultimate
energy of 2 billion electron-volts. It
has been under construction since 1967.
At present, says Dr. John Turneaure of
Stanford, construction is complete ex-
cept for fabrication and placing of the
waveguides. Within a year, he says,
they hope to have enough sections in
place to accelerate particles to 200
million electron-volts.

At the University of Illinois a test
beam has already been delivered by
their smaller superconducting acceler-
ator. Dr. A. O. Hanson calls it a “wee
beam of one million electron-volts”
but says they are delighted with it.
The machine is designed to accelerate
in stages. The actual accelerating unit
gives particles 30 million electron-volts
at a pass. The particles can be recycled
enough times to come out ultimately
with 600 million electron-volts. As tests
continue it may begin to answer the
questions about the feasibility of nio-
bium waveguides. o
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GROWING CONFLICT

Utilities and the environment

Conservationists have grown increas-
ingly critical of the electric power in-
dustry because of the thermal pollution
and sulfur oxide emissions of power
plants (SN: 8/29/70, p. 187) and in-
dications the utilities are doing little
about their problems. They point out
the utilities may even be exacerbating
the problems with promotional cam-
paigns that cause demand to exceed
supply. A prime question has been
whether President Nixon, in his new
environmental fervor, would be willing
to battle the utilities, a traditional sup-
porter of conservative Republicanism.

The question is beginning to be an-
swered in the affirmative. In his 1971
environmental message, the President
proposed a power plant siting law
which he must have known the utilities
would oppose. Then last week, at a
science writers’ energy seminar at the
National Academy of Sciences, an Ad-
ministration representative and a utility
official spoke—and disagreed on al-
most every point raised.

The two contenders were S. David
Freeman, energy policy staff chief in
the President’s Office of Science and
Technology, and W. Donham Craw-
ford, president of the Edison Elec-
tric Institute, a utility trade organiza-
tion.

The two men differed remarkably in
their views of the current energy crisis
—if it is a crisis. The electric power
industry, Freeman said, has been char-
acterized by rapid growth, abundant
supplies and little attention to the en-
vironment and to diminishing reserves
of fuel. As a result, he said, the coun-
try has faced growing utility-caused
environmental problems, plus periodic
power shortages. There is little doubt,
he claimed, that there will be serious
brownouts on the East Coast this
summer.

Crawford replied flatly that there is
no national power crisis. “On an over-
all basis, reserve generating capacity
is on the upswing.” Where there are
problems, they are small and local, he
added.

Freeman blamed the problems—as
he sees them—not so much on environ-
mentalist opposition to power plant
construction, a prime whipping boy
of the utilities, as on a number of other
factors, especially promotional policies.
“Utility sales departments are doing
better than production departments,” he
said. Other problems, include, he said,
poor quality control by electrical equip-
ment manufacturers and consequent
decreased efficiency of power plants;
a plateau or even a regression in steam
plant efficiency as the plants are built
larger and larger; substitution of ener-
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gy-intensive products such as plastics
for less energy-intensive products; and
inadequate research and development
into such questions as how large
amounts of power can be transmitted
via underground lines.

Remedies, he says, would include
new institutional arrangements to con-
trol utilities, such as proposed in the
plant siting bill, and less-regressive rate
structures to reduce economic incen-
tives to large users of electricity (SN:
1/2/71, p. 15), A suitable revamping
of the rates could accomplish this goal
without lessening the total return to
utilities, he said. Crawford disagreed
on both points, claiming utilities are
already hampered by overzealous reg-
ulation in finding efficient answers to
problems and that any slowdown in the
rate of growth of electric consumption
“would have the most unwelcome re-
sults on America’s goals. . . .”

Part of the problem is economic, of
course. Freeman pointed out that util-
ities are the most capital-intensive in-
dustry in the nation. What he did not
say was that high interest rates and a
rapidly growing economy thus make
utility growth almost mandatory. The
differences that surfaced at the seminar
may be only the beginning of growing
conflicts between the environment and
traditional economic practice, between
ecology and rapid growth. a

SCHOLARSHIP WINNERS

ENDANGERED SPECIES

Whale protection

Whaling by the single remaining
United States whaling firm, the Del-
Monte Fishing Co. of San Francisco,
will probably end as the result of a
proposal by Commerce Secretary Mau-
rice H. Stans this week to terminate
licensing for hunting the finback, sei
and sperm whales. The three were
placed on the endangered species list
last year. The earlier act banned the
importation of the whales. This week’s
move was mainly in the interest of
keeping United States industry con-
sistent with the import curb. Japan,
which exports about a third of its catch
to the United States, was the major
nation affected. The U.S.S.R. is the
only other remaining whaling nation.
But since it uses most of its catch
domestically, only world public opinion
could cause it to apply curbs, says a
Commerce official.

There is an indication in a Japanese
fishing journal that the Japanese whal-
ing industry will now begin to concen-
trate on smaller species of whales which
are not now on the endangered species
list, says the official. Within a year this
may cause them to be on the list, he
adds. Conservationists hope such future
action will be in time. O

Creative and skeptical
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Top winners of science scholarships:
(clockwise) Van Aken, Ling, Lo.

The 10 young prodigies judged as
the nation’s most promising scientists
this week in Washington in the 30th
annual . Westinghouse Science Talent
Search individually defy categorization.
But as a group, they and the 30 other
semifinalists (SN: 1/30/71, p. 81) can
be characterized as ‘‘properly critical
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and very constructive—a combination
of skepticism, ingenuity and creativity,”

says Dr. Edward E. David Jr., the
President’s Science Adviser, who met
with them Monday.

James H. Van Aken of Lyons Town-
ship High School, La Grange, Iil., took
home the top scholarship award of

$10,000. For his entry in the national
contest, he prepared a theoretical paper
in the field of differential geometry
dealing with so-called fiber bundles.

James traces his interest in pure
mathematics to the fifth grade and a
study he did in relativity. He is an ac-
tive high school debater and believes
that a “vigorous policy of laissez-faire”
on the high school level would be the
best basis for a program which en-
hances the basic scientific talents of
today’s youth. He wants to attend
Harvard University.

Two other young mathematicians,
four physicists, a sociologist, a palentol-
ogist and a biologist (including a
brother and a sister for the first time)
share the scholarship grants of $67,500.

The 10 winners were selected from
18,000 high school seniors from 49
states and the District of Columbia.
They and 30 other semifinalists spent
a five-day all expense-paid visit in
Washington where they visited their
Congressmen, scientists and exhibited
their projects.

Winners of the two $8,000 scholar-
ships were Wensor Ling, 17, and Cecilia
W. Lo, 16, both of Flushing, N.Y.
Wensor conducted a study in modern
algebra on the properties of nonassocia-
tive mathematical structures. Cecilia’s
research concerned the effects of en-
vironmental stress on cells’ lysosomes
as a cause of aging. She used a pro-
tozoan for her study.

Samson D. Gruber of New York
City, Edward J. Hoskins of Las Cruces,
N.M., and Martin W. Lo, 18, brother
of Cecilia, all received $6,000 awards.

Winners of the $4,000 scholarships
were Warren G. Lavey of Skokie, Ill.,
Debra A. Meloy of Fairfax, Va., Kraig
L. Derstler of Columbia, Pa., and
Thomas H. Fly of Spartanburg, S.C.

Marie S. Jernazian of New York
City and Mitchell L. Dong of Bergen-
field, N.J.,, were named as alternates
to the $4,000 scholarship.

All other semifinalists received cash
awards of $250 each.

At a banquet honoring the young sci-
entists, Dr. William D. McElroy, Direc-
tor of the National Science Foundation,
spoke of common ties between youth
and science—both prize individuality,
skepticism and curiosity. But he urged
scientists to give more attention to the
social and human impact of what they
are going to do. “We must resolve any
tensions between the scientific commu-
nity and the larger community that sup-
ports it.” A telegram of congratulation
from President Nixon also was read.

The Science Talent Search is con-
ducted annually by Science Service
through its Science Clubs of America.
Financing is provided by the Westing-
house Educational Foundation which is
supported by Westinghouse Electric
Corp. o
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