Symmetry violation: Magnetic switch

Symmetry is an essential concept in
physics. Not only because of a philo-
sophic or aesthetic feeling that nature
ought to be balanced, but because of
theoretical and experimental evidence
that in fact nature is symmetrical in
many important respects. Three basic
symmetry principles lie at the basis of
particle-physics theory: that there are
equal amounts of matter and antimatter
in the universe (charge conjugation);
that nature makes no distinction be-
tween left-handedness and right-hand-
edness (parity), and that a particle go-
ing forward in time looks the same as
an antiparticle going backward in time
(time reversal). Other symmetry prin-
ciples apply in particle physics and
other branches of the science, some
of them more easily definable in mathe-
matical than in physical terms.

When the experimental facts are ex-
amined, it turns out that symmetries
are sometimes broken. A principle that
applies in general will be violated in
one or two instances. Such symmetry
breaking sometimes appears as a kind
of nuisance, a blemish on the face
of an otherwise beautiful theory. In
other cases a judicious amount of
(theoretical) symmetry breaking en-
ables theorists to construct unified field
theories that they could not have with-
out it. Symmetry breaking is thus of
crucial interest to physicists, and if
there is some mechanism that turns it
on and off, what it is and how it works
would be important to know.

In the Dec. 13 NATURE Abdus Salam
of Imperial College, London, and the
International Center for Theoretical
Physics in Trieste and J. Strathdee of
the Trieste center propose that there
is such a mechanism for at least a few

cases and that it is magnetic. The par-
ticular case Salam and Strathdee deal
with is a decay of the K-zero meson
that violates both the charge and parity
symmetries.

They make an analogy with super-
conductivity, which, as current theory
sees it, is an example of spontaneous
symmetry breaking. A high enough
magnetic field will restore the sym-
metry and destroy the superconductiv-
ity. The field involved with the sym-
metry broken in superconductivity (the
Cooper-pair  field) is electrically
charged, and it is apparent that a mag-
netic field can work on it. The K-
zero field is electrically neutral, but
Salam and Strathdee argue that a con-
nection can be made through a higher-
order effect where charge or the lack
of it i not crucial. They calculate that
a field between 10° and 101 gauss
would turn off the symmetry breaking
in K-zero decay. Another, somewhat
similar example, is the beta decay of
the lambda particle, which, Salam and
Strathdee figure, can be turned off by a
field of 1016 gauss.

Such a field is many orders of mag-
nitude beyond experimental capability,
but strengths on that order may exist
in pulsars, and Salam and Strathdee
propose that—for what it’s worth—
symmetry-observing decays of K-zero
mesons take place in pulsars. However,
the numbers are dependent on the
model of particle structure brought to
the calculation so that there is a pos-
sibility of symmetry restoration at fields
as low as one million gauss. This is
within the range of future experimental
possibility if techniques for laser-in-
duced compression of matter can be
properly improved. 0

Descent into Antarctic volcano halted

Among Antarctica’s awesome and
rugged beauty, one of the most striking
and yet at the same time incongruous
sights is that of snow-covered and
symmetrical Mt. Erebus, a 12,448-foot-
high active volcano, issuing wisps of
steam and smoke into the crystal clear
Antarctic skies. Mt. Erebus rises
gracefully above the ice-locked perim-
eter of Ross Island, its summit 22 miles
north of both McMurdo Station and
Scott Base, the U.S. and New Zealand
scientific headquarters in Antarctica.

One of the more intriguing scientific
projects planned for the 1974-75 re-
search season in Antarctica, which be-
gins each year around early Decem-
ber, was to have been a descent by an
international group of volcanologists
into the crater of Mt. Erebus. But now
that project has been called off, a vic-
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tim of Erebus’s capricious activity.

Several months ago, the volcano be-
gan a period of intermittent eruptions.
The activity has continued, and on
Christmas Eve the attempt to descend
into the crater was abandoned because
of violent explosions. During one of
three explosions on the night of Dec.
23 a lava bomb weighing more than
a ton was hurled out. Shaun Norman,
New Zealand leader of the 14-man
joint French-New Zealand project, said
the decision was made for the safety
of the men. “It is a common sense
decision,” he said, according to a Reut-
er’s dispatch from Scott Base. “It is
not fair to expect men to go down into
the inner crater during the present rate
of volcanic activity.” The party had
been on Mt. Erebus for more than two
weeks. m
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In lively non-technical lan-
— guage Mr. Hartkopf gives you
a basic understanding of many
of the everyday applications of
mathematics.

Emphasizing the practical
aspects of math, the author
avoids mathematical terms and
jargon and takes the reader
from simple counting to trig-
onometry and calculus.

MATH WITHOUT TEARS
is written with a light touch
and is filled with interesting
anecdotes, spiced with humor.

Learn math in the comfort of
your own home at minimum cost. ORDER NOW:

MATH WITHOUT TEARS by Roy Hartkopf
$6.95, plus 50¢ handling 10-Day Money-Back Guar.
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How Fast

Can You
Read?

A noted publisher in Chicago reports
there is a simple technique of rapid
reading which should enable you to in-
crease your reading speed and yet
retain much more. Most people do not
realize how much they could increase
their pleasure, success and income by
reading faster and more accurately.

According to this publisher, most
people, regardless of their present
reading skill, can use this simple tech-
nique to improve their reading ability
to a remarkable degree.

_Whether reading stories, books, tech-
nical matter, it becomes possible to
read sentences at a glance and entire
pages in seconds with this method.

. To acquaint the readers of this pub-
lication with the easy-to-follow rules
for developing rapid reading skill, the
company has printed full details of its
Interesting self-training method in a
new booklet, “How to Read Faster and
Retain More” mailed free to anyone
who requests it. No obligation. Send
your name, address and zip code to:
Reading, Sherman Turnpike, Dept.
857-09, Danbury, Conn. 06816. A post
card will do.
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