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mmer 1955 had showed interest in
Kprotons. One of them, composed
| most competent people, used several
geienkov counters but not the method
|f the time of flight over the entire al-
lowed length of the double spectrome-

This seems to show both the com-
itence of the team and the non-trivi-
ility of the original plans.

ORESTE PICCIONI
University of California, San Diego

La Jolia

I has been a long time in coming but
•e event should surely be no surprise
to anyone. The suit brought by Oreste
ffifccioni against Emilio Segre and
gen Chamberlain (September, page

is a natural consequence of "Big
Essies" where a few people have con-
El over the expenditure of large sums.
Tp saying this I imply nothing about
H validity of Piccioni's charges,
•wever, from my experience with a
Bh-energy experimental group I
Huld certainly agree with Clyde Wie-
Bd's view that such experiments do
Heed "grow" and, I might add, usual-

lave their roots well disseminated,
this very reason it is no service to

'sics to single out one or two indi-
uals and give to them what
iounts, in the case of the Nobel

•d, to entire credit for a collective
Rhievement.

R. B. THOMAS, JR
Lockheed Research Laboratory

Palo Alto, California

Bonard Weisberg asks (September,
Bge 13) why so much passion is raised
Er "unorthodox" scientific theories,
lust as the politician wraps himself in
Be flag and accuses all who disagree
with him as being un-American, the
•entist wraps himself in phrases such

• (lack of) causative basis for his
Bis" and accuses others of being un-
Bntific. The answer is "vested in-
fiests."
What this is so is evidenced in these
Bimns by the complaints concerning
mewing for publications. Almost no
•e will disagree that it is an adversary
Beess, and yet no reviewer will
Bjualify himself as one having a con-
jict of interest. In fact, the editor's
poice of reviewer insures that just
ttich a situation occurs. The problem
Hirther compounded by the fact that
E never really knows who his adver-
H is. We do not accept this kind of
Bbess in other aspects of our lives,
Bt acquiesce to it in our scientific
ms. The system works when an idea
Bees with the adversary's interests,

but breaks down when the idea is
"unorthodox."

Sometimes, when one is fortunate,
one gets a very unusual adversary who
is secure in his own right, and a new
idea is exposed for consideration.
However, to depend on such a chance
encounter is disheartening for the au-
thor and self-defeating for science. I
agree with Alfred Lande (May 1971,
page 68) that the reviewing process "is
inadmissible censorship when one or
even three referees try to block an arti-
cle as incompetent when their own pri-
vate but precious standpoint differs
from that of the author . . . "

Until the system is changed, I feel
that Oreste Piccioni is doing a service
for science at large (September, page
69) when he demands a hearing outside
an arena of possible conflicts of inter-
est. I know nothing about the case,
but I do agree most heartily with his
statement "I think it's high time that
physicists understand that the basic
rules of morality are not for them to
create because they have been already
created and experimented with by the
rest of humanity, which by and large is
not made of lower animals than physi-
cists."

HAROLD A. PAPAZIAN
Littleton, Colorado

Future energy needs
In the article by Floyd Culler and Wil-
liam Harms on breeder reactors (May,
page 28), figure 1 estimates that the
energy "needs" for the US in the year
2000 will exceed the 1970 level by a
factor of 6.3. By contrast, the present
rate of population increase is about 1%
per year, or 35% in 30 years. For what
conceivable reason can 35% more peo-
ple "need" 630% more electrical ener-
gy? Even today, much of our electri-
cal power is used for luxuries—neon
signs in the daytime, air conditioners
in the winter, aluminum (rather than
steel) beer cans to litter the roadsides,
inefficient home heating by electricity.
Does each of us really need five times
more of that?

Economists tell us that demand,
supply and price of any product or ser-
vice are closely related. The price of
electricity (including tax on its use) is
wholly controlled by government agen-
cies, and these agencies therefore have
the power to lower (or raise) the de-
mand to any desired level, simply by
raising (or lowering) prices and taxes.
Even a small increase in the cost of
power would direct consumers' demand
away from electrical gadgets towards
goods less noxious to our environment;
conversely, if a five-fold per-capita in-
crease in power consumption does
occur, it will be the consequence of
having fixed prices for electric power at
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Laboratory Photographic System
One ultrahigh-speed image converter camera system, Model ID Series or Model 77A, provides a choice of multiple
frame, streak, stroboscopic or time-resolved operation. No comparable system can match these features:

• 16 line pairs/ millimeter spatial resolution
• variable exposures for each frame
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• framing rates from 20 million to 2000 frames/ second

• exposure times from 5 nanoseconds to 10 micro-
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• streak times from 20 nanoseconds to 10 milliseconds
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The new Model 77A has 500X tube brightness gain (20X net optical system gain) for extremely low
light-level events previously unphotographable.
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(a) Streak photograph of spark in nitrogen, at a pressure
of 3300 mm Hg, produced by a single subnanosecond laser
pulse, (b) Streak photograph of spark in air, at atmospheric
pressure, produced by two subnanosecond laser pulses.
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A long list of published papers attests to the diversity of research information recorded with TRW Model ID
Series systems. (Ask us for reprints.) Photographs (a) and (b) are typical examples, reproduced from the paper
Creations of a Spark By a Single Subnanosecond Laser Pulse,* A. J. Alcock and M. C. Richardson National ' r*
Research Council of Canada.
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etters
inappropriately low level.
Reasonable men can, of course, differ
to what level of power consumption

wuld be sought to optimize the quali-
of life in the US. My point here is

mply that the level is in no sense pre-
rdained; rather, it is something we
an, and should, control by public poli-
y decisions involving pricing and tax-
ng power production.

HERBERT B. ROSENSTOCK
Naval Research Laboratory

Washington, D. C.

'erhaps it is to justify the AEC's costly
iquid-metal fast-breeder reactor project
that the article by Culler and Harms
contains a number of highly debatable
assumptions. The rapid price increase
or uranium with increased use, and the
ow projected capital cost of an unproven
design as well as the low operating
costs for processing and disposing of
ever larger stocks of highly radioactive
materials, are among these [A. L. Ham-
mond, Science 176, 391 (1972)]. Even
with such assumptions, the ore needs
and the projected generating capacity
curves shown do not indicate a real need
for LMFBR's until the year 2000, by
which time many of the extrapolations
made are almost bound to be out of
date.

However, the most disturbing under-
lying assumption is the projected elec-
trical energy generation curve. Do we
really need five times as much energy
per person in the year 2000? Should we
not think of how to improve the quality
of life by using energy more efficiently?
As physicists we pride ourselves on ask-
ing fundamental questions. The whole
thesis of Culler and Harms falls flat on
its face if the answer to the US energy
requirements is that its growth rate will
shortly begin to decrease.
The physics establishment may well

lie successful in getting billions of
dollars for the LMFBR; but if the re-
sulting reactors cannot be sold to the
utility industry on a cost basis, the
whole physics community will suffer the
backlash.

PETER W. NEURATH
Tufts University School of Medicine

Boston, Massachusetts

THE AUTHORS COMMENT: Our projection
°f probable future electrical capacity
"as taken from AEC analyses as noted
in the article. Similar estimates of
growth in electrical energy have re-
cently been made by such diverse
sources as the Federal Power Commis-
sion,1 the National Petroleum Council,2

fte Cornell-NSF Workshop,3 and the
Chase Manhattan Bank.4 All of these
estimates are based largely on extrapo-
lations of past experience, and Rosen-

stock observes correctly that future con-
sumption patterns may be altered sig-
nificantly by economic and political
policies.

However, the suggestion that we pick
a maximum power level for the country
and use pricing policy to prevent fur-
ther growth seems presumptuous. It is
far from clear that the price elasticity
of domestically used electric power is
such that a "small increase in the cost
of power" would significantly affect
consumer use of power for "gadgets."
The "Quality of life" is an elusive
concept, and it has not been demon-
strated, to our knowledge, that an im-
provement would be obtained by shift-
ing consumption from electricity to
other goods. A more rational approach
might be to reduce environmental im-
pacts where possible and to price elec-
tricity at its full social cost (including
an allowance for any remaining envi-
ronmental impacts). All indications
are that electrical demand would then
continue to rise sharply for a number
of years. Meeting such power de-
mands is likely to require both in-
creased emphasis on efficiency of use
and the development of new energy
sources such as breeders.

Studies are in progress on the factors
influencing our national demand (or
requirements, which is by no means
the same thing) for electric power, in-
cluding one here at ORNL under NSF
support. Hopefully, such studies will
provide the basis for public debate of
these issues.
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F. L. CULLER, JR
W. O. HARMS

Oak Ridge National Laboratory

Blackbody fluctuations
In their comments on my letter (Au-
gust, page 9) concerning their article
"The Concept of the Photon," (March,
page 38), Marian Scully and Murray
Sargent have stated that I was incor-
rect in claiming that the Einstein
equation for fluctuations in the black-
body spectrum could be derived by
semiclassical means, without reference
to particle properties or a quantum
character of the radiation field. In
view of published work that demon-
strates what I intended to claim, I as-

continued on page 79
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A. The Ithaco 353
lock-in
amplifier.

ONLY THE 353 PROVIDES:

• Automatic phasing.
Measure signals with chang-
ing phase, without touching
the phase controls. Vector
amplitude and phase outputs.

• Log, ratio or log-ratio.
Make absorbance and dual
beam ratio measurements
simply and economically.

• In-phase and quadrature.
Simultaneously measure two
quadrature signals—or their
ratio.

• Signal and derivative.
Is the 2nd harmonic of your
output signal a derivative?
The 353 measures both simul-
taneously—or their ratio.

• Modulated carrier signals.
Measure carrier amplitude
with linear or log response—
and simultaneously measure
the modulation signal ordepth
of modulation.

Arrange for a demonstration of
Ithaco's versatile 353 lock-in.
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