SECOND OPINIONS ON
'PATHOLOGICAL SCIENCE’

If Irving Langmuir’s posthumous arti-
cle (October, page 36) is interpreted
as providing some characteristics of
those experiments that may be “path-
ological” and therefore should be
scrutinized with more than the usual
care, it will give the scientific commu-
nity a valuable tool.

The language and tone of the arti-
cle, unfortunately, encourage quite
another interpretation of those char-
acteristics: one in which the charac-
teristics are in and of themselves
sufficient to brand an experiment as
“pathological,” thereby sidestepping
any need for “bothersome” critical
analysis of the methods and claims of
the experiment. Since the character-
istics constitute acceptable practice,
trivial, incidental errors or features
wholly external to the experiment,
this interpretation does science a
considerable disservice. Already I
have seen the label “pathological
science” applied to experiments with-
out any attempt at real analysis.

The underlying pathology that
Langmuir identifies is subjectively
biased measurement or data selec-
tion. His second characteristic—that
the effect is close to the perceptual
threshold, or a small per-trial effect
size is made statistically significant
by combining many observations—
boils down to there being an opportu-
nity for this underlying pathology to
enter. But the existence of the oppor-
tunity does not establish the existence
of the fault. The necessary precau-
tions (blind judging or including un-
ambiguous criteria in the initial de-
sign) are now routinely taught as part
of undergraduate laboratory practice

and are generally applied. Indeed, if

this characteristic constitutes a fault,
then a very large proportion of all
contemporary experimental science
would have to be discarded.

The fourth characteristic—"Fan-
tastic theories contrary to experience
are suggested”—could be rephrased
in a more positive way as “Exciting
new theories invalidating previous
thinking are suggested.” Unless one
can point to a logical flaw or to an
actual experimental result contra-

dicted by the new theory, one has no
objective basis for deciding whether a
theory is pathological or “merely”
revolutionary. In any case, truly
revolutionary experiments are fre-
quently accompanied by flawed at-
tempts to explain them. It is ironic
that Langmuir’s primary example of
a theory that isn't “very sensible”—
“the whole idea of an electron being
captured by an alpha particle when
the alpha particles aren’t there, just
because the waves are there’—
appears to be a simple statement of
quantum tunneling as expressed in
the language of the then current
de Broglie pilot-wave formalism.

In my experience, new ideas, espe-
cially seemingly revolutionary new
ideas, are generally only universally
accepted if supported by overwhelm-
ing experimental evidence. If the
experimental evidence is merely “ex-
ceptional” it is met with a mixed
reception. Unless the experimental
technology is quickly developed to
produce overwhelming evidence,
enthusiasm wanes. This loss of en-
thusiasm occurs even with the pro-
duction of independent good evidence.
Langmuir's sixth characteristic—
“The ratio of supporters to critics
rises up to somewhere near 50% and
then falls gradually to oblivion"—
may therefore simply be rephrased
“The experiment is controversial”—
hardly damning to any but the most
conservative.

Langmuir’s third characteristic is
that “there are claims of great accu-
racy.” There are many reasons why
such claims or apparent claims might
be made. The most obvious is that
the claims are justified. Another
is that the authors might be present-
ing their raw measurements without
intending to imply that all the dig-
its are significant. Still another rea-
son is for rhetorical effect (as in,
for example, Langmuir's unrealistic
claims of great accuracy implicit in
his verbatim quotes of conversations
occurring decades previously). Un-
less it can be demonstrated that a
claim of great accuracy is unjustified,
no flaw has been demonstrated. Un-

CF Components
from HPS.

As a complement to its
ISO-KF, ISO-Universal,
and Butt Weld vacuum
components, HPS offers a full
line of metal sealed CF
flanges and fittings.

The VacuComp™ Series 88 CF
Components are made with
high purity stainless steel and
are designed for use in ultra
high vacuum systems. They are
available in sizes from
mini (1 1/3") to 10"

Special attention is paid to
workmanship, quality, and
consistency so that HPS CF
components may be used in
the most demanding
applications with
confidence.

HPS

MKS INSTRUMENTS, INC.

5330 Sterling Drive
Boulder, CO 80301
(800) 345-1967
(303) 449-9861
FAX (303) 442-6880

Circle number 11 on Reader Service Card

PHYSICS TODAY  MARCH 1990 13



r\ SN \\

T

Things Your Mother Never Told

R

You About HV Power Supplies!

1- Your mother never told you of the many
advantages of Glassman high voltage
technology over other design approaches. . .

parts count and reduces complexity as
compared to other designs.

4- Your mother never told you when you
need the most compact high power high
voltage DC power supplies available,
Glassman designs. . . manufacturers. . .and

delivers them. On time. at competitive prices!

2- Your mother never told you that Glassman
high voltage power supplies use air as the
primary insulating medium in their high
voltage structures. Our field-proven air
insulation technique provides significant
weight reduction and eliminates the
unpleasant things associated with other
dielectric mediums.

5- Your mother never told you that Glassman
has the widest range of high voltage switch-
ers available from. . .1 watt to 15 kW,

0-1 kV to 0-600 kV. with unrivaled relia-
bility. All backed by responsive service
and a three year warranty!

3- Your mother never told you that Glassman
employs the most advanced pulse-width
modulated circuitry available in high
voltage power supplies. Its use minimizes

And just like mother. . .Glassman gives
you sound advice, loving support, and
solutions to those problems that seem
impossible. Don't you owe it to yourself 10
get all the facts on Glassman high voltage
power supplies? Give us a call. The coffee’s
hot, the apple pie is fresh, and high voltage
power supplies never were so good!

Glassman High Voltage Inc.
Route 22 (East)

Salem Industrial Park, PO Box 551
Whitehouse Station, NJ 08889

Telephone (201)534-9007

TWX 710-480-2839

FAX: (201)534-5672

GLASSMAN HIGH VOLTAGE INC.

Circle number 12 on Reader Service Card



LETTERS :

less it can be shown that the inflated
accuracy is crucial to supporting the
theoretical claims, the flaw is minor.
In fact this flaw is commonplace and
generally is simply ignored in uncon-
troversial work.

The fifth characteristic—"Criti-
cisms are met by ad hoc excuses
thought up on the spur of the mo-
ment"”—is of no diagnostic use, since
it is simply characteristic of any
scientist defending a pet theory, con-
ventional or unconventional. Lang-
muir gives instantly apparent, plausi-
ble explanations for experimental re-
sults seemingly in contradiction to
established theory. Those he criti-
cizes give “ad hoc excuses thought up
on the spur of the moment.” Both
are, in fact, doing exactly the same
thing: demonstrating that a plausible
explanation for the apparent anoma-
ly does exist, so that it does not
constitute a falsification of the de-
fended theory. Neither, in all likeli-
hood, feels any great commitment to
the proposed explanation’s being the
correct one. It is sufficient merely to
demonstrate that some plausible ex-
planation exists. It is then up to the
critic (either of conventional or of new
theory) to show that, in fact, no
plausible and adequate explanation
exists. This is the essence of orderly
scientific dispute.

The first characteristic—"The mag-
nitude of the effect is substantially
independent of the intensity of the
cause,” and the minimum causal in-
tensity is at the threshold of detect-
ability—is the only one with real,
independent diagnostic use. One has
good reason to be suspicious of any
experiment that shows this charac-
teristic. But reason for suspicion is
not equivalent to reason for rejection.
We certainly would not wish to cate-
gorize Galileo’s experiments with in-
clined planes, George Biddell Airy’s
experiments with a water-filled tele-
scope, Albert A. Michelson and Ed-
ward W. Morley’s interferometer ex-
periments or Heike Kamerlingh On-
nes’s discovery of superconductivity
as pathological.

I do rather strongly suspect that
Langmuir’s characteristics can be
useful in alerting us to the need for
deeper analysis of an experiment.
While, as I attempted to show above,
each of his characteristics is individu-
ally innocent, their appearance to-
gether in a single experiment should
raise serious doubts. They must be
applied strictly, carefully and as ob-
jectively as possible, however, and
they should not be taken as a basis for
rejecting an experiment. The need
for rigor here is acute: [ was unable to
think of a single controversial experi-

ment, however eventually resolved, to
which its critics could not have ap-
plied the label “‘pathological science,”
taking no more liberties with these
characteristics than Langmuir did in
some of his examples. If we are not
careful, his message simply becomes
“Reject all controversial claims.”
CHristoPHER COOPER
1780 Arlington, Massachusetts

I was delighted to see that Irving
Langmuir’s informative and enjoy-
able lecture on “pathological science”
has finally been made available to the
general scientific community. Teach-
ers at universities tend to spend all of
their time informing their students of
the success stories of science. How-
ever, if students are to develop into
creative and discriminating scientists,
they would do well to have some
passing familiarity also with some of
the failures. It may help them sort out
which current new ideas are going to
last and which are going to disappear.

The last section of Langmuir’s talk,
dealing with “flying saucers” (now
referred to as UFOs), needs some
clarification.' The Air Force did not
close down and declassify its entire
research project with the ending of
Project Sign in 1949. Sign was re-
placed by Project Grudge, which in
1952 was in turn replaced by Project
Blue Book. All three projects were
classified, but not at a high level. The
Air Force finally closed Project Blue
Book in 1969, on the recommendation
of Edward Condon, who directed a
study on behalf of the Air Force at
the University of Colorado from 1966
to 1968. (It is unfortunate that the
Condon report,” the basis of the rec-
ommendation, is marred and weak-
ened by serious inconsistencies.”)

The article in The Saturday Eve-
ning Post that Langmuir referred
to was probably that of Sidney Shal-
lett." The general mentioned by
Langmuir, with a name that sounds
like “Schwartz,” was probably Gen-
eral Carl Spaatz, Air Force Chief of
Staff from 1947 to 1948.

A more general commment is the
following: Very few young scientists
have heard of the Davis and Barnes
experiment, N rays, mitogenetic rays
or the Allison effect. By contrast, all
young scientists have heard of extra-
sensory perception (a part of “para-
psychology™) and UFOs. It is worth
inquiring whether this difference is a

reflection of a basic difference be- B

tween the two groups of topics.

When we look at Langmuir's list of
“symptoms of pathological science,”
we find that the parapsychology and
UFO problems do not now present all
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continved from page 15
those symptoms, nor did they present
them at the time Langmuir gave his
talk. For instance, in neither case
have there ever been ‘‘claims of great
accuracy,” and in neither case has the
ratio of supporters to critics (among
the scientific community) risen to
anything approaching 50%.

I suggest that the parapsychology
and UFO problems are, in fact, not
examples of pathological science. 1
have suggested elsewhere” that they
may better be understood as exam-
ples of “heretical science.” I have in
mind the interpretation that in addi-
tion to being based only on shaky and
shifting evidence, a topic of patho-
logical science arises from within a
scientific discipline (presenting main-
ly an intellectual challenge, but also
to some extent an internal political
challenge), whereas, by contrast, a
topic of heretical science arises or
has strong support outside the scien-
tific community (presenting the sci-
entific community with both an intel-
lectual challenge and an external
political challenge).

It seems likely that problems of
pathological science are resolved
more rapidly than those of heretical
science partly because they are more
sharply defined and partly because it
is possible (though not easy) to cover
them in scientific meetings and publi-
cations. Problems of heretical science
would no doubt be resolved more
rapidly if they were discussed freely,
fully and objectively in scientific jour-
nals. Most scientific journals are not
open to such discussion; an exception
is the Journal of Scientific Explora-
tion, published jointly by the Society
for Scientific Exploration and Perga-
mon Press.
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Irving Langmuir’s lecture on patho-
logical science, transcribed and edited
by Robert N. Hall, contains numerous
errors in its section on extrasensory
perception that need to be corrected.
Much of what Langmuir says about
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his meeting with J. B. Rhine, who
founded the institution of which I am
director, is misleading and even false.

First, as to the statements of fact,
Langmuir says that he met Rhine
“probably about 1934,” that Rhine
“published a new volume of his book™
that contained “a chapter on the
sealed-up cards in the envelopes,”
that the ESP scores obtained using
these cards “‘all come up to around [an
average of] 7" per 25 trials and that
“nothing is said about the fact that for
a long time they came down below 5."

It is fortunate that the records of
Rhine's experiments and his exten-
sive correspondence are kept in the
archives at Duke University Library,
so that we can check on the accuracy
of some of the statements made by
Langmuir.
> Langmuir did not recall the date of
his meeting with Rhine correctly.
The meeting was not in 1934, but
rather in 1937, when Langmuir was
in the Durham area in connection
with a meeting of the American
Chemical Society.
> Rhine published New Frontiers of
the Mind in 1937. It contains no
chapter on sealed-up cards. In fact,
there is no such chapter in any of
Rhine's books.

[> It is false to state that Rhine ever
wrote in any of his books that the
mean run score obtained with sealed-
up ESP cards was around 7.

> Contrary to what Langmuir says,
Rhine and his associates reported in
table 7 of their 1940 publication
Extra-sensory Perception After Sixty
Years six series of experiments in
which subjects were tested with ESP
cards enclosed in sealed opaque enve-
lopes. One of these series, conducted
by Rhine, gave an average of 4.89.
This was the series Langmuir was
referring to. Langmuir was therefore
clearly wrong in implying that Rhine
did not report his negative results.
The average run score of the six series
together is 5.21, which is significantly
different from the mean chance ex-
pectation of 5.00 (z = 7.74).

The implication of Langmuir’s
statements on parapsychological re-
search is unambiguous. The reports
of successful ESP experiments, it is
suggested, are due to selection of data.
He implies that parapsychologists re-
port only significant results and find
an excuse to discard and reject results
contrary to their expectations. Even
the most vociferous critics of parapsy-
chology today do not subscribe to this
view because there are numerous
published studies that simply cannot
be explained away by such an as-
sumption.

Langmuir refers to the declining

scores in the ESP experiments of his
nephew David Langmuir. If his ac-
count of these experiments is accu-
rate, they seem to fit very well with
the general pattern of results in this
field. Such declines are quite com-
mon and are to be expected unless the
experimenter is careful to introduce
novelty and other incentives to keep
up proper motivation of the subjeets.
In fact, even Rhine’s star subjects
eventually failed to keep up their
levels of high scoring. David Lang-
muir wrote to Rhine on 14 April 1937
acknowledging the latter’s sending
him test materials, including cards,
and promising to keep Rhine in-
formed of the test results. If David
Langmuir had not been scared away
from continuing his contact with
Rhine by such skeptics as Irving
Langmuir, perhaps the outcome of
those experiments would have been
different.

It would seem that Irving Lang-
muir was a man with a mind of his
own, a mind that was tricked by his
own preconceptions. For a man of his
scientific stature and intellectual ca-
pabilities, Langmuir did surprisingly
little to ensure that his statements
about ESP research were backed up
by facts, and he was unwilling to face
up to those facts that he did find. For
example, in May 1938 he gave a
lecture at Union College in which,
among other things, he criticized
Rhine's research. In the Schenectady
Gazette dated 5 May 1938, Langmuir
is quoted as saying, “Although I
cannot as yet find anything wrong
with the experiments of Professor
Rhine, after having spent two days
in studying the methods and experi-
ments, I can’t help feeling that it has
all the indications of being wrong
scientifically.”

On learning about the Union Col-
lege talk, Rhine wrote to Langmuir
for clarification, but as far as we know
he never heard from Langmuir. It is
clear that Langmuir’s critique of
Rhine’s work was based not on any-
thing he found wrong with it, but on
his perception that it fit his “‘symp-
toms of sick science,” which them-
selves are quite arguable, to say the
least. I do not believe any serious
student of philosophy of science today
would agree with his criteria for
pathological science. Clearly, his di-
agnosis relative to ESP research was
wrong,.

K. Ramakrisuna Rao

Foundation for Research

on the Nature of Man

11/89 Durham, North Carolina
The Langmuir lecture on “pathologi-
cal science,” originally given to a
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small group at General Electric, has
now reached a much larger audience
through its publication in pHysICS
ToDAY. [ first came across a copy of
this lecture in 1972 and was especially
struck by the vigor with which Lang-
muir attacked J.B. Rhine, on the
basis of an interview that had taken
place almost 20 years before the
lecture was given. Since Rhine was
still alive and active I decided to ask
his opinion of Langmuir’s accusa-
tions, guessing (correctly) that nei-
ther Langmuir nor anyone else had
thought to send him a copy. I re-
ceived a prompt reply. Since this
letter was definitely not intended for
a wide audience I will limit myself to
two short quotations from it: “[Lang-
muir] has not hesitated to make up
things to suit his pattern,” and “He
quoted me as saying things I could
easily convince a fair-minded, honest
third person I would never have said.”
Langmuir evidently felt that he could
dispose of Rhine (and, presumably,
the whole field of parapsychology) on
the basis of his interpretation of this
one interview; Rhine, however, was
prepared to defend himself if neces-
sary, and confident that he could do so
effectively.

In view of this profound disagree-
ment between the two men I would
urge readers not to base their own
assessment of parapsychology on
Langmuir’s account but to look for
more information. It is certainly not
true, for example, that parapsychol-
ogy has come to an end, as Langmuir’s
portrayal of it would have led us to
expect. But the opposition between
the minority of scientists who support
parapsychological findings and the
much more powerful group that ac-
tively opposes them is as strong as it
was in Langmuir’s day, and apparent-
ly no closer to being resolved. Just as
Langmuir’s lecture is incomplete
without Rhine’s reply, so the recent
report by the National Research
Council' should only be read in con-
junction with the reply from the
Parapsychological Association.”
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Robert Hall’s transcription of Irving

Langmuir’s talk on pathological
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science was entertaining; however,
there is now reason to doubt Lang-
muir's belief that selective reporting
can sufficiently explain the statistical
significance of (presumably) all types
of parapsychological experiments.
For example, an article by Roger D.
Nelson and myself addresses the prob-
lems of selective reporting and meth-

odological quality in a large body of

experiments studying the possibility
of consciousness- or observer-related
effects on physical systems.! Several
other recent articles in the physics
literature lend further support to the
likelihood of such effects.”

One of Langmuir's symptoms of
pathological science is that support
for it “falls gradually to oblivion.”
Four years after Langmuir’s talk,
J. B. Rhine and his colleagues formed
the Parapsychological Association.
Twelve years later, the Parapsycho-
logical Association was elected an
affiliate of the American Association
for the Advancement of Science, and
it remains an active scientific society
today. Within the past two years, the
National Research Council and the
Office of Technology Assessment have
both examined the parapsychological
literature in some detail. That
doesn’t sound like declining interest
to me.
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Irving Langmuir’s description of
cases of “pathological science” is in-
teresting as history not usually avail-
able to anyone not close to the events
described. It is especially interesting
because at about the same time that
Langmuir gave his recorded talk he
was the central figure in an illusory
interpretation of the results of a
series of cloud-seeding experiments.
As part of Project Cirrus, conducted
jointly by the Signal Corps, the Office
of Naval Research and General Elec-
tric from 1947 to 1953, silver iodide
was introduced into clouds in New
Mexico at seven-day intervals. Statis-
tical analysis of rainfall and tempera-
ture records covering much of the US
convinced Langmuir that periodic
seeding was capable of producing
marked and very widespread effects
on atmospheric circulation and rain-
fall.' He also was convinced that
seeding with dry ice had resulted in a

drastic shift in the path followed by
an Atlantic hurricane. Langmuir's
claims were met with disbelief or
skepticism by nearly all meteorolo-
gists, and a panel appointed by the
American Meteorological Society
found that Langmuir’s claims had not
been demonstrated “if the available
evidence is interpreted by any accep-
table scientific standards.”™ An ex-
tended and illuminating account of
these events has been published by
Horace Byers.”

The Weather Bureau, in response
to the extravagant claims Langmuir
made for Project Cirrus, launched the
Cloud Physics Project in 1947. The
consistently unspectacular results
stimulated challenges by Cirrus ad-
herents. I recall an AMS meeting in
the early 1950s at which Langmuir
got into a shouting match with Ross
Gunn, a Bureau of Standards physi-
cist who represented the Cloud Phys-
ics Project.

There is no evidence that Langmuir
ever was convinced by the criticism of
his interpretation of the Cirrus re-
sults. His final paper on the subject
was published as a GE Research
Laboratory Report in 1955. Lang-
muir had made fundamental contri-
butions to the understanding of cloud
physics as well as to innumerable
topics in basic chemistry and physics.
Yet in this case he was unable to see
around his own idiosyncratic inter-
pretation. There are lessons here for
all of us.
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Near the close of Irving Langmuir's

interesting account, reference is made

to the planet Venus's being mistaken
for “a comet about to collide with the

Earth, or somebody from Mars.”
Venus caused some concern at Los

Alamos in late 1944 or early 1945.

We had heard of the balloon bombs

that the Japanese had launched,

which were supposed to drift east-
ward across the Pacific and then land
and do damage in the United States
when they exploded. We learned
later that one such bomb had landed
in Oregon and that several people
were killed when it exploded. The
military people, who were responsible
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INTRODUCTORY UNIVERSITY
PHYSICS PROJECT (IUPP)

Invitation for Submission of Course Models

PEARSON

Very High Voltage &
Very High Current

The IUPP Steering Committee invites submission of
outlines of models for the two-semester, calculus-
based introductory physics course.

Goals:

s Limit total number of topics covered

¢ Integrate 20th century and contem-
porary physics

o Seek a clearly apparent course theme

Financial support is being sought for further devel-
opment of promising models, and for classroom
testing in the 1991-1992 academic year.

Deadline for submission: August 1, 1990.
For more detailed information, call or write:

Dr. John S. Rigden

IUPP

American Institute of Physics
335 East 45th Street

New York, NY 10017

Tel. (212) 661-9404

Pulse
Transformers

Pearson Electronics specializes in
the design of very high voltage (to
1,000,000 volts) and very high cur-
rent (to 1,000,000 amperes) pulse
transformers. Typical applications are
for units supplying power to high
power microwave tubes, parlicle ac-
celerator injection systems, pulsed
x-ray tubes, high power lasers and
plasma physics

Other Pearson pulse-modulator components include preci-
sion current transformers and coaxial capacitive voltage di-
viders. The current transformers for high voltage use feature
double shielding and high voltage stand-off capabilities
Units for use with high currents are rated up to 1,000,000
amperes or more. The voltage dividers are rated up to

500 kV.

Inquiries regarding specific requirements for these
components are welcomed

PEARSON ELECTRONICS,INC.

1860 Embarcadero Road, Palo Alto, Calif. 94303, U.S.A.
Telephone (415) 494-6444 - Telex 171-412 - FAX (415) 494-6716
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for safety and security, were con-
cerned that such a bomb might arrive
at Los Alamos.

One bright sunny day as I walked
back from lunch to the Technical
Area | noticed many people looking
up at a bright point in the sky. There,
drifting overhead, was one of the
dreaded bombs. Some people on the
street were using binoculars and
thought they could see the payload
attached to the spherical balloon.
Rumors abounded about triangula-
tion measurements that gave
numbers for the elevation and direc-
tion of motion of the balloon. Interest
remained high through much of the
afternoon. But at sunset the object
had drifted well to the west, and the
next morning the object rose in the
eastern sky. We were all amused that
a planet had caused so much concern.

ALBERT A. BARTLETT
10/89  University of Colorado at Boulder

I took exception to the article “Patho-
logical Science.” While the article is
informative and interesting, I could
not help but feel from its timing and
tone that it was a thinly veiled
indictment of the researchers who
have reported observing cold fusion.
It is still premature to dismiss those
findings. Perhaps when and if the
cold fusion results are retracted, this
article will provide an interesting
perspective on the phenomenon. Un-
til that time it should be noted that
cold fusion is not unlike many other
new phenomena that seem at first to
be counterintuitive, controversial and
irreproducible. One need only think
back to the appearance of high-tem-
perature superconductivity for one
example. Perhaps pHYSICS TODAY
might review the initial resistance to
acceptance that other landmark dis-
coveries have faced, rather than hop-
ping on the bandwagon of those who
find it rewarding to engage in a cold
fusion witch-hunt.

MicHaeL Wixom

11/89 Ann Arbor, Michigan

Shapley’s Poor Seeing

of Astronomy’s Future
According to The Diary of H.L.
Mencken (Charles A. Fecher, ed.,
Knopf, New York, 1989), Harlow
Shapley’s crystal ball was no better
than Ernest Rutherford’s. Add as-
tronomers, female scientists, fans of
Robert Millikan and those who do
not think of Rutherford as an astron-
omer to those who will now be sore
at Mencken. The following is a por-
tion of the entry in his diary for 25
April 1931:
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Alfred Knopf and I arrived in

Boston night before last and,

after a placid sleep at the Ritz—

Carlton, went out to Cambridge

yesterday morning to see various

bigwigs. . ..

We had lunch with Harlow
Shapley, the astronomer, at the
Faculty Club. He turned out to
be an inconspicuous and some-
what rustic looking man, appar-
ently in the late forties. But the
more he talked, the more his
rusticity vanished. He said that
the new 200-inch reflector, now
being made, will be of very small
value to astronomers save as an
advertisement to their profes-
sion. He said that practically
everything it may be expected to
accomplish could be accom-
plished by the existing telescopes.
The latter have already revealed
millions of stars, and studying
them will occupy astronomers for
the better part of a century.
Shapley said that the Harvard
Observatory needed no more
than two or three really compe-
tent astronomers. The rest of the
work is done satisfactorily by
persons with relatively meager
equipment. Some of them are
girls from the women's colleges.
Shapley said that he was opposed
to training astronomers in any
number. He said that the num-
ber of places open for really
competent men is small, and that
it would be very easy to over-
crowd the profession. He ex-
pressed strong disapproval of
Robert A. Millikan, and especial-
ly of Millikan’s efforts to recon-
cile science and religion. 1 gath-
ered from his talk that he himself
is a thorough-going skeptic. He
told us of a devastating saying, at
Millikan's expense, by Sir Ernest
Rutherford, the English astron-
omer. Rutherford said that pub-
licity grabbing has become one of
the learned sciences and a great
force in modern life, and that it
has become necessary to set up a
unit to measure it. This unit, he
said, is the kan. It is, however, so
large that it has become neces-
sary to resort to a workable
fraction of it. This fraction is the
millikan.

When I was a student and junior
faculty member at Johns Hopkins in
the 1940s, T encountered Mencken a
couple of times at the Hamilton
Street Club when I was taken there by
my adviser and friend Gerhard H.
Dieke. I remember Mencken as acer-
bic, opinionated and egocentric, but
outrageously amusing. He wasn't

particularly well informed about
science, but he certainly professed to
be well informed about important
people, eminent scientists among
them. There does not seem to be any
way he could have invented the con-
tents of the conversation with Shap-
ley, although, of course, his interpre-
tations may have been somewhat
hyperbolic.
Tromas M. DoNaHUE
University of Michigan

12/89 Ann Arbor, Michigan

Cold Fusion Theorist’s
Unwithdrawn Papers

In the news story “Doubts Grow as
Many Attempts at Cold Fusion Fail”
(June 1989, page 17), Barbara G. Levi
writes, “An MIT theorist has with-
drawn a paper suggesting how this
[helium-4 production in a palladium
lattice] might occur.” 1 assume Levi
was referring to Peter L. Hagelstein
of the department of electrical engi-
neering and computer science, who in
April submitted four related papers
on a theory that attempts to explain
evidence for what some believe to be
cold fusion. He submitted his papers
to Physical Review Letters and subse-
quently made a number of revisions
to them—resubmitting the modified
versions each time. In a conversation
with Hagelstein on 2 June, he assured
me—rumors notwithstanding—that
at least as of that date he had not
withdrawn his papers.

(Note added in proof: Hagelstein
delivered a paper on a modified ver-
sion of his theory, “Coherent Fusion
Theory,” on 12 December 1989 at the
cold fusion session of the winter
annual meeting of the American So-
ciety of Mechanical Engineers in San
Francisco. This new version of his
theory suggests that tritium and heat
are the byproducts of possible cold
fusion reactions.)

EvuGeNE F. MALLOVE
MIT News Office

6/89 Cambridge, Massachusetts

Corrections

December, page 9—Armand Wyler’s
formula for the fine-structure con-
stant was

9 ﬁ,ﬁ 1/4
a=
8 (2“‘ 5!)

December, page 17—In the hydro-
gen maser developed by Norman
Ramsey and Daniel Kleppner, atoms
were confined by means of a quartz
storage bottle coated with Teflon, not
a “magnetic bottle.” |




