
Mystery resolved?
Your otherwise thorough and informa-
tive item, "Magnetite in Bacteria
Linked to Orientation" in "Search and
Discovery" (November, page 22) is a
beautiful illustration of the reluctance
of scientists to cross disciplinary bound-
aries as we have noted in a recent1

paper on this orientation phenomenon.
For years geologists, anthropologists

and biologists have been aware of a
striking correlation between geomag-
netic field reversals and biological ex-
tinctions which have periodically oc-
curred in the geologic past. In 1970 I.
K. Crain2 concluded that the zero field,
which existed for thousands of years
during the reversals, was somehow le-
thal to the small organisms inhabiting
the ocean sediment. These organisms
should have survived the increased lev-
els of cosmic radiation, but somehow
did not. He did not know why the non-
zero field was essential to survival.

In your article you state (without
reference) that in 1975 Richard Blake-
more discovered the magnetic crystals
in various species of aquatic bacteria.
This is the unknown cause-and-effect
link missing from Crain's postulate,
which to our knowledge has not been
suggested before.

Hence the further testing of the navi-
gational hypothesis under controlled
conditions is certainly desirable, but
may only corroborate the results of an
experiment that has already been done
many times in Earth's geologic past.
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Physics and geometry

As a differential geometer who has
tried to understand and contribute to

the study of the role of geometry in
physics, I very much appreciate C. N.
Yang's tribute to the role of geometric
thinking in physics, in his article in
June (page 42). However, there is a
missing link in his comments about
connections in fiber bundles. Math-
ematicians did not develop them "with-
out reference to the physical world."
The theory developed out of Elie Car-
tan's work in the 1920's, which in turn
had two influences: the physics of the
day, and an attempt to extend Felix
Klein's ideas on how geometries are
defined by groups of transformations to
the case where the groups are only
present in a "non-holonomic" way. One
can trace these developments in a mag-
nificant series of papers in Volume 2,
part 3 of his Collected Works: In my
opinion this is the most profound work
in geometry since Gauss and Riemann.

Cartan also clearly believed that
physicists would ultimately benefit
from his more sophisticated way of
thinking about the geometrical nature
of the world, which involved a unifica-
tion of topology, group-theory and ge-
ometry. The physicists of the 1920's
cannot really be blamed for not appre-
ciating this—even the mathematical
world did not fully understand Cartan's
ideas until 1950. The recently pub-
lished correspondence between Ein-
stein and Cartan in the 1920's is very
sad—Cartan tried very hard to give
Einstein some glimpse of the sort of
mathematics he would need to carry
out his ideas, but it was pretty much
the "dialog of the deaf."

In the last paragraph of his article
Yang is surprisingly fatalistic, perhaps
one might even say smug, about the
lack of communication between con-
temporary physics and differential ge-
ometry. I know that physicists glory in
their mathematical amateurism, but
physics is a pretty expensive business
these days and some vulgar soul is
liable to question why, if there is a
relation, it is not pursued at maximal
efficiency, with the help of the profes-
sionals.
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Tektronix Signal Processing S3'stems

Meet the Programmable Digitizer
that sets two new standards for
Signal Processing Systems.
The 7612D.
The standard for accuracy.
The standard for
measurement power.

Tektronix now offers two signifi-
cant breakthroughs for automatic
waveform measurements.
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Meet the new standard for sig-
nal accuracy, the 7612D. Its precision
comes from a new type of analog-
to-digital converter. The result is a
high-performance data acquisition
system component featuring an eight-
bit, 200 MHz sampling rate, with
high resolution and bandwidth.

The standard for measurement
power is also yours when you link
the 7612D with one of Tek's Signal
Processing Systems. These complete
systems offer computer processing
intelligence and total software con-
trol. The five major system compo-
nents are illustrated below.
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Five major system
components and
Tek's comprehensive
software meet your
measurement needs.
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double duties for Desk-Top
Computer Systems or
Mini-Computer Systems.
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Fourier transform.
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waveforms as if they were single-
valued variables. And its interactive
language is modular in design. So
the novice wont be overwhelmed by
its complexity and the expert won't
be limited by its simplicity.
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In addition to improving your
accuracy and measurement power,
the 7612 D also increases productiv-
ity through programmability.
Human errors are reduced, mea-
surements are repeatable and
operators can be made available for
other tasks.

Learn how the 7612D can be
used in your present system or in
one of Tek's complete Signal Pro-
cessing Systems. Call or write the
Tek SPS Specialist nearest you.

And get your system up two
standards.
'Registered trademark of Digital Equipment Corporation

Ttektronix
COMMITTED TO EXCELLENCE

U.SJV., Asia, Australia, Central &.
South Amerlcajapan
Tektronix, [nc.
PO. Box 1700
Beaverton, OR 97075
Phone: 800/547-1512
Oregon onlv 800/644-9051
503/644-0161
Telex: 910-467-8708
Cable: TEKTRONIX

Europe, Africa,
Middle East
Tektronix International, Inc.
European Marketing Centre
Poptbox 827
1180 AV Amstelveen
The Netherlands
Telex: 18312

Canada
Tektronix Canada Inc.
PO. Bo.x 6500
Barrie, Ontario L4M4V3
Phone: 705/737-2700

Copyright© I960,Tektronix, Inc. All rights reserved. 914



letters
THE AUTHOR COMMENTS: The first two
paragraphs of Robert Hermann's letter
are interesting in that they trace the
mathematical concept of fiber bundles
to Cartan's work, which in turn was
influenced by the developments in
physics before and during the 1920's.
The last paragraph is also interesting
since it reveals Hermann's resentment
(which is shared by some mathemati-
cians, but not all) that physicists are
not listening to the mathematicians
enough. In my opinion there is some
truth in this complaint, but the reason
for it is not that physicists are fatalistic
or smug, but that our two disciplines
fundamentally have different value
judgments, as I emphasized in the last
paragraph of my article.

C. N. YANG
State University of

7/22/80 New York at Stony Brook

Unaffiliated physicists

The letter by Lance Kethley in May
(page 82) calls attention to the publica-
tion plight of the unaffiliated physi-
cists. In the last ten years I have been,
off and on, in the same situation as the
author. While my experiences agree
grosso modo with his observations I do
believe that some APS editors deserve a
friendlier word.

I have published several times in
APS journals using my private ad-
dress. No page charges were paid, and
I don't believe my publications were
unduly delayed.

Such accomodating attitudes may
not in general be expected from APS
publications that fall into the so-called
"prestige" category. Since prestige is,
in so many ways, synonymous with
funding, one may understand that the
chances for a "have-not," of getting a
word in edgewise, are indeed slim.

The reviewers used by prestige jour-
nals frequently tend to be intimidating
rather than to the point and business-
like. One may have some doubt wheth-
er some editors read the reviews they
send off to their authors; because why
forward comments that abuse the privi-
lege of anonymity with irrelevances or
even insults? To give the editors the
benefit of the doubt, shall we assume
that such oversights have occurred at
the secretarial level?

When suffering indignities it is good
to remember that APS membership is
neither mandatory nor a license for
publication privileges. There are Eu-
ropean and even US journals of good
standing that do not require page
charges. Keep in mind though: Euro-
pean editors are apprehensive of acco-
modating an increasing number of
American physicists, who are refugees

from the page-charge plague. In case
of a European refusal, remember: page
charges are ironically (and as usual
with best intentions) funded by our own
Federal government.

Furthermore, a good-sounding affili-
ation also helps with European edi-
tors. One editor quietly changed my
private address for a university affili-
ation I had in the past.

Indeed, the not always rational crite-
rion, called prestige, rules well in ex-
cess of its limited intrinsic potential.
Prestige can push the income of some
into the six-digit bracket, and the lack
of it can sometimes be translated into:
no income at all. Drawing a 19th-
century parallel, one wonders whether
the pay scales of Faraday and Maxwell
exceeded the pay scales of their less
renowned colleagues.

Just for the sake of inviting a Prox-
mire citation, I have, at times, been
tempted to add a note to my papers:
"Work supported by the US Social
Security Administration." So far I
have felt that, in doing so, I might
overextend my welcome with our
American editors, many of whom have
a hard enough job as it is.

Indeed, I concur with Kethley. There
is room for more human rights here at
home, but let it be human rights with
spirit and sincerity rather than human
rights solely by rule and legislation, or
worse: solely for publicity.

E. J. POST
University of Houston

7/18/80 Houston, Texas

High-energy physics?

I read with great interest the article by
W. K. H. Panofsky on future high-
energy accelerators. I must take ex-
ception, however, with his statement
that "high-energy physics,... is al-
most synonymous with elementary-
particle physics." "High-energy phys-
ics" is a poor term requiring periodic
redefinition. This is reminiscent of
1980 physics texts entitled "Modern
Physics." "High-energy physics" de-
scribes research being performed at
"high-energy" accelerators, although
presumably it would not include biome-
dical or synchrotron-radiation work be-
ing performed at such machines. The
distinction based on energy is some-
what blurred: Is research at the 6-GeV
KEK accelerator high-energy physics?
What about LAMPF (800 MeV)?

Much work of paramount impor-
tance to elementary-particle physics
has not taken place at high energies. In
the past several years there have been
important low-energy experiments per-
formed on parity violation in weak
neutral current atomic transitions and
muon number violation. Interest has
recently been stirred by a reactor ex-
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