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New-Type Atom Smasher

The 300 million electron volt synchrotron will even-
tually enable scientists to fire atomic bullets of one billion

electron volts.

> A 300 MILLION electron volt syn-
chrotron, the powerful new-type atem-
smashing machine based on a revolu-
tionary principle which eventually will
enable scientists to fire atomic bullets
of one billion electron volts, will be com-
pleted at the University of California
early next year, Prof. Ernest O. Law-
rence, director of the Radiation Labora-
tory, announced. It is being constructed
with the assistance of the Manhattan
District.

The synchrotron, combining features of
the cyclotron and the betatron with the
new principle, will accelerate electrons
as projectiles. It is hoped, with the almost
incredible new energies, that it will be
possible not simply to “smash” the
atomic nucleus, but to split the particles
—protons and neutrons—which are the
basic building blocks of the nucleus.

Since the projectiles themselves will
be in the energy ranges of cosmic rays,
it will be possible to create these funda-
mental radiations for close study in the
laboratory. Thus scientists will cross into
a new unknown of atomic research, a
seven-league stride closer to understand-
ing the elemental forces of the universe.

Devised independently by Prof. Edwin
M. McMillan, co-discoverer of neptu-
nium, and the Russian scientist, V. Veks-
ler, the synchrotron principle was said
by Prof. Lawrence to be as important a
development in atom-smashing as was
the cyclotron. In a recent letter in Phys-
ical Review, Veksler said he is supervis-
ing construction of a 30 million electron
volt synchrotron in Moscow.

This principle is what Prof. McMillan
calls the theory of phase stability. It by-
passes part of the theory of relativity
which imposes limitations on the ener-
gies which can be reached in the accelera-
tion of particles. Relativity predicts that
as particles reach higher energies their
mass increases and they tend to slow
down. In the cyclotron this meant that
atomic bullets, when they reached very
high energies, would fall out of step
with the regularly-spaced high-frequency
electrical pushes applied to speed them
up. Arriving too late at the accelerating
point, they would be out of phase and
receive no push.

Like a mechanical drill sergeant, the
synchrotron will be able to march elec-
trons around a circular orbit an indefi-
nite number of times, keeping the
projectiles in perfect step with the high-
frequency pushes. This will be done by
increasing the magnetic field of the
machine’s electromagnet as the particles
reach higher energies. Thus the in-
creased magnetic force will jerk lagging
projectiles up to the acceleration point
exactly in time to receive a new push.

Theoretically, there is no limit to the
number of times the synchrotron can
“call the turn.” Practically, the energies
achieved will be limited by the strength
of the field which can be created by the
electromagnet. When the speeding par-
ticles reach a certain energy the magnet
can no longer exert the necessary force
to jerk them up to the acceleration point,
and the relativity limitation becomes
effective.
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In the University of California syn-
chrotron this point will be reached at 300
million electron volts. Prof. McMillan
said that he believes present knowledge
of electromagnets will permit construc-
tion of one which could be used to ac-
celerate electrons to a billion electron
volts.

The synchrotron will be doughnut-
shaped, hollow in the center. The
laminated transformer-steel electromag-
net will weigh 135 tons, and its maxi-
mum field strength will be 10,000 gauss.
The orbit of the acceleration tank be-
tween the poles will be one meter. The
tank will have one C-shaped accelerating
“dee”.

The machine will operate up to two
million electron volts as a betatron, the
sheer force of the magnetic field driving
the particles around the tire-shaped tank.
At 300 million electron volts the elec-
trons will have circled the tank 200,000
times before emerging as a beam, and
the particles will weigh 600 times as
much as they do at rest.

By comparison, Prof. Lawrence’s new
cyclotron has a magnet weighing 400
tons, and an accelerating tank 184 in-
ches in diameter.

Prof. McMillan’s theory of phase sta-
bility will be applied to this huge
machine to achieve higher energies with
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Territory of Hawaii (right) and Ensign Richard Cron, Houston, Texas, use
an undersea camera. Some species never before classified have been found at
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heavy particles—protons, deuterons and
alpha particles. The application will
differ from that in the synchrotron. In-
stead of altering the magnetic field to
keep the particles in step, the frequency
of the accelerating electrical impulses will
be changed, coming at slightly longer
intervals in order to hit the lagging pro-
jectiles as they arrive at the acceleration
point. This is called frequency modula-
tion. Prof. Lawrence has estimated that
the giant cyclotron, which was started
prior to the war and designed to ac-
celerate deuterons to 100 million electron
volts, will be able to produce deuterons
of double this energy as a result of
Prof. McMillan’s theory.

The Russian, Veksler, published his
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theories in Russia before Prof. McMil-
lan’s first article on the subject was
printed in the Physical Review last Sep-
tember. However, with communications
what they were under wartime condi-
tions, Veksler’s articles were not known
to Prof. McMillan until two months
after he sent his letter to the Physical
Review. Prof. McMillan was working at
the University of California atomic bomb
factory at Los Alamos, N. Mex., when
he formulated this theory of phase
stability. Prof. Lawrence stated that the
Manhattan District has given every en-
couragement to the development of the
synchrotron with the purpose of main-
taining the pre-eminence of American

fundamental science.
Science News Letter, May 11, 19,46

Rocket Devices Patented

Nine patents have recently been granted to the late
Prof. Robert H. Goddard. A hydro-pneumatically controlled
automatic steering apparatus for aircraft is included.

> ROCKET DEVICES invented by the
late Prof. Robert H. Goddard of Clark
University and Roswell, N. Mex., are be-
ginning to be made public through the
issuance of U. S. patents. Nine such
patents, for which applications were
filed during or before the war, have been
granted during the past few weeks.

One of them is a design for what
might be called a rocket landing-strip
to receive, if not space-ships from Mars
and Jupiter, at least the ultra-high-speed
stratosphere craft which rocket propul-
sion may make possible. Essentially, this
device is really a big tube closed at one
end, and with a trumpetlike flare at
its open end. The rocket-craft is expected
to enter this like a ferry going into its
slip; wheels at various points on its cir-
cumference help to guide it smoothly.
As it passes into the narrower part of
the tube it will practically fill it, and will
thus act as the piston in a grand-scale
pneumatic shock absorber. As its nose
reaches the closed end it will contact a
final checking device built on the prin-
ciple of the recoil cylinder under an
artillery piece.

Several of the patents cover variations
in the Goddard fuel system, which is
based on the use of the combustion of
gasoline or other hydrocarbon fuel with
liquid oxygen. A tank of liquid nitrogen
is also carried, to fill the empty space
created in the gasoline tank as the latter
is used up.

Prof. Goddard was especially concerned
with keeping the temperature of the
combustion chamber within manageable
limits. In several of his designs, this is
done by wrapping around it a helical
coil from the liquid nitrogen tank. The
liquid nitrogen thus heated passed as a
gas under pressure to the gasoline tank.
Some of the combustion chambers revolve
as the fuel burns; ribs or baffle-plates
within them mix the fuel and oxygen
more thoroughly. Another design calls
for a triple-walled combustion chamber.

Included among the nine patents
are an exploratory research rocket, to
be propelled by a series of explosive
charges, automatically fed from a tubu-
lar magazine and set off in series; also
a hydro-pneumatically controlled auto-
matic steering apparatus for aircraft.

The patents are numbered, inclusively,
2,395,113—2,395,114, 2,395,403—2,395,-
406 and 2,396,566—2,396,568. Half-
rights in all patents are assigned to the
Guggenheim Foundation.
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MEDICINE

$5,000 Awarded for
Virus Research Technic

» DR. ERNEST W. GOODPASTURE,
professor of pathology and dean of the
School of Medicine of Vanderbilt Uni-
versity, Nashville, Tenn., will receive the
$5,000 Passano Foundation Award on

May 15 for his discovery of a method of
growing disease viruses on chick em-
bryos.

The vaccine which has protected
American troops against typhus fever,
and improved defenses against influenza,
smallpox, yellow fever, fowlpox and rin-
derpest through vaccines are among the
results of Dr. Goodpasture’s discovery.

The Passano Foundation was estab-
lished in 1944, by the Williams and Wil-
kins Company, medical publishers, “to
aid in any possible way the advancement
of medical research,” especially research
promising clinical application.

Science News Letter, May 11, 1946

SCIENCE NEWS LETTER

Vol. 49 May 11, 1946 No. 19

The weekly summary of Current Science, pub-
lished every Saturday by SCIENCE SERVICE,
Inc.,, 1719 N St. N. W., Washington 6, D. C.
NOrth 2255. Edited by WATSON DAVIS.

Subscriptions—$5.00 a year; two years $8.00;
15 cents a copy. Back numbers more than six
months old, if still available, 25 cents.

Copyright, 1946, by Science Service, Inc. Re-
pubhcatlon of any portion of SCIENCE NEWS
LETTER is strictly prohibited. Newspapers, maga-
zines and other publications are invited to
avail themselves of the numerous syndicate
services issued by Science Service.

Entered as second class matter at the post
office at Washington, D. C., under the Act of
March 3, 1879. Established in mimeographed
form March 18, 1922. Title registered as trade-
mark, U. S. and Canadian Patent Offices. In-
dexed in Readers’ Guide to Periodical Literature,
Abridged Guide, and the Engineering Index.

The New York Museum of Science and In-
dustry has elected SCIENCE NEWS LETTER as its
official publication to be received by its members.

Member Audit Bureau of Circulation. Adver-
tising Representatives: Howland and Howland,
Inc., 393 Tth Ave.,, N.Y.C., PEnnsylvania 6-5566
and 360 N. Michigan Ave., Chicago STAte 4439.

SCIENCE SERVICE

The Institution for the Popularization of
Science organized 1921 as a non-profit cor-
poration.

Board of Trustees—Nominated by the Amer-
tcan Association for the Ad: t
Edwin G. Conklin, American Phllosophlcal So-
ciety; Otis W. Caldwell, Boyce Thompson
Institute for Plant Research; Willard L. Valen-
tine, Editor of Science. Nominated by the Na-
tional Academy of Sciences: Harlow Shapley,
Harvard College Observatory; Warren H. Lewis,
Wistar Institute; R. A. Millikan, California
Institute of Technology. Nominated by the Na-
tional Research Council: Hugh S. Taylor, Prince-
ton University; Ross G. Harrison, Yale Uni-
versity; Alexander Wetmore, Secretary, Smith-
sonian Institution. Nominated by the Journalis-
tic Profession: A. H. Kirchhofer, Buffalo Eve-
ning News; Neil H. Swanson, Executive Editor,
Sun Papers; O. W. Riegel, Washington and Lee
School of Journalism. Nominated by the E. W.
Scripps Estate: Max B. Cook, Scripps Howard
Newspapers; H. L. Smithton, Executive Agent of
E. W. Scripps Trust; Frank R. Ford, Evans-
ville Press.

Officers—President: Harlow Shapley. Vice
President and Chairman of Executive Commit-
tee: Alexander Wetmore. Treasurer: Frank R.
Ford. Secretary: Watson Davis.

Staff—Director: Watson Davis. Writers: Frank
Thone, Jane Stafford, Marjorie Van de Water,
A. C. Monahan, Martha G. Morrow, Ronald
Ross. Science Clubs of America: Joseph H.
Kraus, Margaret E. Patterson. Photography:
Fremont Davis. Sales and Advertising: Hallie
Jenkins. Production: Dorothy Reynolds.



