continued from page 15

3. S. W. Hawking and W. Israel, eds., Gen-
eral Relativity (An Einstein Centenary
Survey), Cambridge 1979; references to
Chapts. 3, 4 or 9.

4, Ya. B. Zeldovich and 1. D. Novikov, Rela-
tivistic Astrophysics, Vol. 1, Chicago
1971.

5. J. Mehra, “Einstein, Hilbert, and the the-
ory of gravitation,” in: The physicists’
concept of nature, Dordrecht 1973, pp.
157, 169.

6. C. Meller, The Theory of Relativity, 2nd
Ed., Oxford U. P. 1972

7. F. A. E. Pirani, “Gravitational Radi-
ation,” in: Gravitation, L. Witten (ed.),
New York 1962.

8. P. J. E. Peebles, Physical Cosmology,
Princeton 1971; references to Chap. 1.

9. Ref. 5, pp. 155, 164, 167.

HugerT F. GOENNER
University of Gattingen
Gattingen, West Germany

1/82

The Guest Comment on accelerators in
science and technology by James Leiss
(July 1981, page 9) probably left most
readers with the impression that the
impact has been largely positive and
that the accelerator community is now
moving ahead towards a still brighter
future.

I think, however, that it is in the best
interests of the peaceful users of accel-
erators to initiate a full and open dis-
cussion on one aspect of accelerator
applications, which was referred to
only briefly in the Guest Comment: the
aspect connected with national de-
fense. Such applications would be con-
sidered to be less than positive by many
people, and it is therefore useful to
inform the physics community (and the
public in general) about what these
applications might be. [ will mention
but a few:

P It is often forgotten that under the
Manhattan Project in the Second
World War accelerators were the first
to produce appreciable quantities of
fissile material. As is well-known, oth-
er methods turned out to be more
effective in producing larger quantities
of such material. Thanks to develop-
ments in accelerator technology, the
situation has completely changed and
there now exists a real danger of addi-
tional nuclear proliferation through ac-
quisition of small accelerators for iso-
tope separation.

» The application of accelerators to
inertial-confinement fusion have a
large military interest,

» The development of high-current,
pulsed particle beams and the study of
their propagation is part of a several-
hundred-million-dollar weapons pro-

FHYSICS TODAY MAY 1982

gram in the US and the USSR. If
successful, such programs may have
severe consequences for the stability of
the strategic-arms balance.
» The use of electron storage rings in
connection with the free-electron laser
is an important part of the laser-beam
weapons programs.
» The development of new accelerator
concepts, such as superconducting cav-
ities, will enhance the feasibility of
military applications of accelerators.
Which of these and other imaginable
aspects of accelerator technology will
turn out to have a concrete future
military impact is uncertain. It is
clear, however, that the peaceful accel-
erator community has a responsibility
to investigate and—I hope—the power
to influence applications that are still
in their infancy. The choice of precise-
ly which measures will be taken should
be the outcome of an open discussion
with the declared purpose of avoiding a
new kind of nuclear energy-nuclear
bomb dichotomy.
Avrran M. Din
Untversity of Lausanne

9/81 Lausanne, Switzerland

Extrapolating relativity

Allen D. Allen’s letter in August (page
13) contains a very interesting discus-
sion of negation of motion through
dimensional collapse, but it should be
pointed out that his use of the Lorentz
contraction to justify a planar appear-
ance of the universe from a frame
moving at ¢ with respect to any other
frame is a bold extrapolation from spe-
cial relativity, whose transformation
formulae are singular under such con-
ditions, and is certainly not obviously
justified or meaningful “in any theory
admitting to the Lorentz contraction.”

Bruce A. MORLEY

Harvard University
9/81 Cambridge, Massachusetts
THE AuTHOR COMMENTS: Although it is
quite true that photons are not deemed
to have a rest frame, they do have a
frame in the sense that they interact
with other particles. Things happen to
photons, and so they are in this sense
“observers."” In particular, consider a
particle 7 moving with speed v relative
to our own frame. Then the speed of 7
with respect to a photon is well defined
as

(e —ull —cv/e®) '=c.

Insofar as the photon is concerned, 7
then has the extent

L1 — /e 2=0.

(This is speaking relativistically.
Things are, of course, somewhat differ-
ent in quantum mechanics.) One could
similarly argue that, insofar as the

photon is concerned, 7 has the infinite
mass

moll — /e 2 = w.

This is quite accurate since, from the
photon's point of view, 7 is an inertial
particle that cannot be accelerated, its
speed is always c.

These are indeed singularities; that's
my point. Perhaps Bruce Morley's
point is that the equations of mechan-
ics must be abandoned in the limit to
avoid such singularities. But the latter
view runs just counter to recent devel-
opments in mathematical physics.' V,
P. Maslov has shown? that singularities
arising in mechanics may be only ap-
parent. This has given rise to a new
approach called “Lagrangian analy-
sis,””' which the modern physicist
should find quite useful.
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The November issue (page 16) shows J.
Robert Oppenheimer and John von
Neumann standing in front of a ma-
chine identified as “the Institute for
Advanced Study's EDVAC computer.”
Now the machine may have been the
EDVAC, but at no time was there any
connection between EpvAc and the In-
stitute.

EDVAC was procured by the US Army
Ordnance Corps and was the first com-
puter to be designed with the capability
of modifying its program depending on
the results of computation. (Epsac, at
Manchester University, was the first to
be completed. Wilkes did not have the
disadvantage of government contracts
to contend with.) EpDvAcwas designed
by Samuel Lubkin at the Moore School
of Electrical Engineering of the Uni-
versity of Pennsylvania and built at the
Moore School. After completion, it was
moved to the Ballistic Research Labo-
ratories at the Aberdeen Prooving
Ground. It was never at Princeton.

Sam Lubkin also wrote the "Operat-
ing Manual for the Epvac,” which was
the bible of the computer industry in
the late 1940s and early 1950s. He
subsequently designed the logic of the
SEAC, which was the first computer to
use the now almost universal clocked
logic, and built the eLecom 100 (1951)
which was the world's first minicom-
puter. (There is an intriguing descrip-
tion of this machine in a contemporary



