It might be called
an anti-cosmic ray

There is a longstanding rule in physics,
the law of conservation of baryons, that
says the universe should contain as much
antimatter as matter. Any act of creation
has to be balanced between the two. If
there was zero before, there must be net
zero after, counting matter as positive and
antimatter as negative. The great cos-
mological puzzler is that we do not see any
large amounts of antimatter in the uni-
verse — at least none that we can be sure
are antimatter. So a tentative explanation
has arisen that maybe antiprotons (which
are the stable form of antimatter) are not
stable after all, but decay after some
lifetime and turn into matter.

Ironically the recent discovery of anti-
protons in the cosmic rays tends to make
severe difficulties for such an explanation.
The observation was made by R.L. Golden,
S. Horan and B.G. Mauger of New Mexico
State University at Las Cruces and G.D.
Badhwar, J.L. Lacy, S.A. Stephens, R.R.
Daniel and J.E. Zipse of the Johnson Space
Center in Houston. On the night of June
21-22, 1979, they operated an eight-hour
balloon flight from Palestine, Tex., during
which the data were gathered. The in-
strument was a magnetic spectrometer,
which, by measuring both electric charge
and mass, can identify protons and anti-
protons. During the flight, the spectrom-
eter found 46 antiproton candidates. The
atmosphere and the equipment had been
expected to contribute 18.3, leaving the
remainder as presumably actual cosmic
ray antiprotons. The ratio of antiprotons

to protons in the cosmic rays comes out to
about five in 10,000.

The account of the observation is pub-
lished in the Oct. 15 PHYSICAL REVIEW LET-
TERS. It was received by the journal on
Aug. 31 and published without the usual
review process.

As an experimental procedure this is the
first finding of antiprotons in the cosmic
rays, and so it rings bells for cosmic ray
physicists. For cosmologists it could
cause some difficulties. These antiprotons
are apparently nothing primordial, not left
over from the creation. They were made,
like other cosmic rays, in stellar explo-
sions and other processes in our galaxy.
The average “storage time” for cosmic
rays in the galaxy, the time they fly around
in space before they hit something and
lose their identity, is about 10 million
years. The observation of cosmic antipro-
tons implies that they have been around
on the average at least that long without
suffering radioactive decay.

That’s a long lifetime for a supposedly
unstable particle, and so this finding could
be troublesome to theories that depend on
decaying antiprotons. Of course, all the
difficulties arise, as Golden points out, be-
cause of physicists’ bias that laws don’t
change. Physical laws are considered uni-
versal, applying in all times and places.
Because of this and similar problems more
than one physicist is now ready to try on
the idea that laws may be different under
extreme conditions, such as the high
energies at the creation of the universe or
the extreme gravity of the interior of a
black hole. If we can repeal conservation
of baryons for those events, the problem
of a balanced universe goes away, but
others may come instead.

Soviet implosion fusion experiment

Angara-5 is an electron accelerator be-
longing to the Kurchatov Institute of
Atomic Energy in the USSR. For years
anyone circulating among the community
of scientists interested in imploded-target
fusion heard bits of news of it or was asked
for bits of news of it. The definitive news
has been released in the Soviet press. It is
operating in part.

The electrons that Angara-5 accelerates
are driven against a small pellet of ther-
monuclear fusion fuel. The electron
beams cause an implosion of the pellet
that ignites thermonuclear fusion in the
pellet, and the fusion yields a puff of en-
ergy. It has been called a mini hydrogen
bomb. From a succession of such puffs a
power reactor is expected to develop
someday — someday not too distant, ac-
cording to the Russians.

Angara-5 is the Soviet Union's and the
world’s most ambitious achievement so
far in the department of electron-beam
fusion. (Other pellet-fusion experiments
are being carried out with laser light, pro-
ton beams and heavy-ion beams.) When it
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is complete, it will deliver 48 beams of
electrons to a target. According to the
chief scientist of the Soviet electron-beam
project, Leonid I. Rudakov, as quoted in
Pravda, Angara-5 is intended to demon-
strate breakeven, a situation in which
more energy is gotten out of the fusions
than has to be put in to ignite them. No
timetable is given for such an achieve-
ment, but a figure of five years is re-
peatedly mentioned.

It should not be forgotten that this sort
of thing may have applications to
weaponry. Remarks by Rudakov on a visit
to the United States contributed to the flap
about “particle-beam” weapons (SN:
5/21/77, p. 329). The feasibility of such
weapons has been officially denied, but
what has recently become public about
the hydrogen bomb shows how desirable
they might be if they were feasible.

An American apparatus equivalent to
Angara-5 is under construction at Sandia
Laboratories in Albuquerque and is sched-
uled to start operating in about another
year. O
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Conquering the
chronic disease

The first half of the 20th century was a
glorious age as far as fighting infectious
disease with vaccines and antibiotics
goes. But can the latter 20th century and
the 21st century do the same with the
chronic diseases? Yes, medical authorities
concurred last week at a conference in
Washington called “Disease Strategies for
the 1980s.” The conference was held at the
Woodrow Wilson International Center for
Scholars and was attended by scientists,
congressional staff members and the
press.

The researchers base their optimism
both on past experience with infectious
diseases and on present experience with
chronic diseases. For instance, there was a
time when polio and tuberculosis were
thought incurable, points out Lewis
Thomas, president of the Memorial
Sloan-Kettering Cancer Center in New
York City and author of Lives of a Cell.
Progress is also being made in under-
standing cancer, in spite of widespread
disillusionment with the government’s
“war on cancer,” agree Thomas and Arthur
Upton, director of the National Cancer In-
stitute in Bethesda, Md. Scientists still are
not sure why cells become cancerous, but
they have learned that cancer is not an
inevitable part of the aging process, that it
is a multistep process and hence possible
to attack at various stages, and is triggered
by various risk factors.

Central nerve regeneration (a solution
to spinal cord injury and possibly also to
stroke and some other disorders) was
thought impossible a few years ago, but
now there is growing evidence that it is
feasible, concur Richard Sidman, profes-
sor of neuropathology at Harvard Medical
School, Albert Aguayo, professor of
neurology at McGill University Medical
School in Montreal and Donald Tower, di-
rector of the National Institute of Neuro-
logical and Communicative Disorders and
Stroke in Bethesda, Md. Central nerves,
unlike peripheral nerves, used to be
thought incapable of sprouting new axons
if injured, but there is evidence that many
central nerves are capable of such re-
growth. There is also reason to believe
that target cells can respond to regen-
erated central nerves, provided the nerves
make contact with them. The challenge,
Aguayo stresses, is to get central nerves to
regenerate axons longer distances and to
get them to hook up with the right cells.

The authorities tend to agree, however,
that conquering the chronic diseases can’t
be hurried, even with all the money in the
world, until a solid research base is first
achieved. Or as Frederick Robbins, dean of
Case Western Reserve University and a
1954 Nobel laureate, put it, “A practical
goal cannot be achieved without a science
base; you can't rush it.” For instance, he
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SCIENCE
ON TV

SCIENCE NEWS prints the latest written word of scien-
tific developments and noteworthy news. We've set this
space aside to inform our readers of programs of scientific
interest that are scheduled on television. Check your
local listings for exact times.

NOVA (prBs)

e November 6 — “All Part of the
Game” concludes a two-part look at sci-
ence and sports. The focus is on a new
medical specialty — sports medicine —
that promises to prevent or cure many
sports-related problems.

e November 13 — “The Case of the
Ancient Astronauts” is a repeat examin-
ing the theories of Erich von Daniken, who
wrote the best-seller Chariots of the Gods.
The program examines earthbound ex-
planations of von Daniken's theories as
well as the larger question of why such
theories achieve relatively broad, uncrit-
ical popularity.

e November 20 — “India: Machinery
of Hope” looks at the gap between the
"two Indias™: an urban society as modern
and technologically advanced as almost
any in the world, and rural India, where
millions live by the same tools and
rhythms as in centuries past. India has
recently begun to test an alternative to
centralized modernization —an approach

that is at once radically modern and sur-
prisingly traditional.

Connections (PBS)

e November 4—*“Thunder in the Sky”
takes a look at the changes in energy
sources since the 13th century — when a
colder climate, coupled with a wood
shortage, forced the development of alter-
native methods of providing warmth.

e November 11 — “The Long Chain”
examines a variety of materials whose dis-
covery altered the course of history.

e November 18 — “Eat, Drink and Be
Merry” takes an unusual look at the de-
velopment of modern-day rocketry —trac-
ing it back to the 1476 invasion of Switzer-
land by Charles the Bold.

e November 25 — “Countdown” re-
constructs the birth of television and
scrutinizes its major role in daily life.

World (pBs)

e November 13 — “The Real War in
Space” looks at the technology of space
research and weapons development.

e November 5—(pBs) “Okavango” ex-
amines the effort being made to reconcile
the conflicting needs of human and
wildlife.

e November 26 — (pBs) “The Preda-
tors” is a documentary on the plight of
predators in North America.
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A BAREFOOT DOCTOR’S MANUAL—The
Revolutionary Health Committee of Hunan Prov-
ince, Translated by Titus Yu — Cloudburst Pr (Ma-
drona), rev. ed., 1977, 372 p., drawings, paper, $8.95.
This manual was published in China in 1970 to supply
the barefoot doctors with a basic guide to their
work in serving China’s rural population.

CHEMISTRY AND CHEMICAL ENGI-
NEERING IN THE PEOPLE’S REPUBLIC
OF CHINA: A Trip Report of the U.S. Dele-
gation in Pure and Applied Chemistry—John
D. Baldeschwieler, Ed.—Am Chemical, 1979, 266 p.,
illus., $15, paper, $9.50. A description of the re-
search in chemistry and chemical engineering ob-
served by this |2-member delegation of chemists,
headed by Glenn T. Seaborg, who spent three weeks

in the People’s Republic of China in May and June of
1978.

CHINESE FAMILY AND KINSHIP — Hugh
D.R. Baker — Columbia U Pr, 1979, 243 p., $17.50.
Provides an account of the principles of family and
kinship organization long established in Chinese so-
ciety and examines how these principles have
changed in contemporary China.

CHINESE HERBAL MEDICINE: Ancient
Art and Modern Science — Richard Hyatt —
Schocken, 1978, 160 p., $12.95. An overview of
Chinese herbal medicine with a detailed presenta-
tion of many of the formulae and crude drugs that
comprise the Chinese pharmacopoeia.

SPEAKING OF CHINESE — Raymond and
Margaret Scrogin Chang — Norton, 1978, 197 p.,
illus., $10.95. A fascinating description and cultural
history of the language of China for anyone who
wants to know something of Chinese without learn-
ing to speak or write it. Includes a bibliography of
books for the general reader that covers the
Chinese language as it relates to art and literature.
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explains, the conquering of polio without a
polio vaccine was based on a slow ac-
cumulation of knowledge about polio vi-
ruses from the early 1900s to 1955. The
conquering of tuberculosis was similarly
based on a slow accumulation of knowl-
edge about the tuberculosis bacillus,
Thomas points out.

Progress in fighting the chronic disease,
authorities tend to agree, also depends on
the availability of technology necessary to
conduct basic research related to the dis-
eases. For instance, as Sidman points out,
basic research necessary for central nerve
regeneration could be advanced if en-
gineers designed an instrument that
makes a lesion in animals’ spinal cords
that approximates human spinal cord in-
juries. At present neuroscientists are un-
able to damage animal cords in a way that
comes close to human cord injuries.
Neuroscientists also need a computer
graphics technique for three-dimensional
visualization and measurement of nerve
fibers under the microscope. And finally,
Sidman says, neuroscientists need a
multi-recording system to “listen” to
groups of nerve cells instead of to indi-
vidual nerve cells. (Researchers at the
NINDs, Tower reports, are now developing
such a technique.)

However, once basic knowledge relating
to the chronic diseases has been suffi-
ciently advanced, authorities tend to con-
cur, scientists’ efforts to conquer the
chronic diseases can become more
targeted, and infusions of money at this
point are more likely to pay practical divi-
dends than if they are given prematurely.
The question of when researchers should
switch from basic research to goal-ori-
ented research is tough to answer, though.
For example, Richard Rettig, a senior so-
cial scientist at the Rand Corp., polled 150
neuroscientists about their views on cen-
tral nerve regeneration research. Most of
those who replied felt that more funda-
mental neuronal research is needed be-
fore scientists are ready to try to regener-
ate central nerves. Thomas, in contrast,
believes that “it is time for a crash pro-
gram” in central nerve regeneration.

But even when scientists are ready to
shift to goal-oriented research in order to
combat the chronic diseases, they can
never be sure of the outcome. For in-
stance, according to Upton, one of the
most exciting recent advances in cancer
research has been the identification of
specific gene products made by animal
viruses—products that viruses may use to
switch normal cells into cancer cells.
“Never before,” he says, “has it been
possible to identify particular chemical
signals that cause malignant growth. This
advance in molecular virology is a very
important development.” But whether the
research will help conquer human cancer
remains to be seen, since no human
cancer, with the possible exception of
Burkitt’s lymphoma, has been definitely
shown to be caused by a virus. a
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