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think, and a Pyrrhic victory., Am 1

alone in my distress? How do your
readers feel about this?

Burton Brony

Bard Callege

5/83 Annandale-on-Hudson, New York

Errata available

My book, Stochastic Systems, (Aca-
demic Press, 1983), has some uncorrect-
ed errors on pages 232-233 that detract
from the comparisons being made. The
corrected solution by the decomposi-
tion method is y= 1+ ¢+ £+ (Vo)
+ ... which makes the superior accu-
racy as well as the computability quite
evident, A one-page errata sheet is
available to all past buyers by writing
to me at the Center for Applied Math-
ematics, University of Georgia (Tucker
Hall), Athens, GA 30602, New pur-
chases from Academic will contain the
correction. | apologize to all buyers for
the inconvenience.
G. ApoMIAN
Center for Applied Mathematies
University of Georgia

11/83 Athens, Georgia

Discovery of the neutron

In his “History of medical physics”
(July, page 26) John Laughlin repeats
an error concerning the discovery of
the neutron that has been faithfully
handed down for five decades. Al-
though they are not named in the
article, most readers familiar with the
matter will recognize the “'scientists at
Giessen” to be Walther Bothe and
Heinrich Becker, as the neutron story
has been recounted in many papers on
the history of nuclear physics, papers
on which Laughlin presumably relied.
Other attempts' to set the record
straight have had no observable effect,
but justice to an admirable man and
skilled experimentalist compels me to
make another attempt. Briefly, the
conventional story of the neutron's
discovery begins with Bothe and
Becker bombarding Li, Be and B with
alpha particles from polonium. Their
efforts are rewarded by the discovery of
a very penetrating radiation, which
they identify as gamma radiation”
Irene Curie and Frédeéric Joliot confirm
these findings and observe that the
radiation produces recoil protons,’
Wwhich they attribute to extraordinarily
high energy photons. James Chadwick
then demonstrates that the penetrat-
ing radiation results from neutrons.”

Implied in this, and often explicitly

stated, is Bothe's failure to recognize
neutrons when he encountered them.
The truth is that Bothe never encoun-
tered neutrons, as reading his paper
will disclose. His detector was a metal-
walled, air-filled Geiger tube, which
would have been insensitive to neu-
trons and would have responded to
them in the same way as to gamma
rays. Modern investigators know that
distinguishing neutrons from gammas
is still not trivial. What Bothe ob-
served was the gamma radiation from
the first excited state of C'?, produced
in Be” (a,n)("**(4.43 MeV), the most
penetrating radiation that had been
observed until then in a laboratory
experiment, and which is produced in
comparable amounts to ground-state
neutrons.” Even if hydrogenous mate-
rial had been incorporated into the
detector, it is doubtful that he would
have noted any recoil protons because
his alpha source was very much weaker
than those used by either Chadwick or
Curie and Joliot. It was, in fact, a
tribute to his observational skill that
he was able to do the experiment at all.
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THE AUTHOR cOMMENTS: The revered
memory of Walther Bothe needs no
defense for any statement in my paper,
but I do appreciate the intent of the
communication from Louis Brown. As
stated precisely in the paper, Bothe and
Becker' did report radiation more pen-
etrating than radium gamma rays.
Since James Chadwick, in his an-
nouncement of his discovery of the
neutron®, cited the work by Bothe
specifically, it is an historical necessity
to refer to Bothe's work. In fact, the
first sentence as well as other com-
ments in Chadwick's short article an-
nouncing the neutron (less than one
page in Nature) were directed to
Bothe's experiments. Chadwick had
the advantage of working with Ernest
Rutherford in his laboratory and had
the benefit of his insight. Rutherford
had postulated the existence of neutral
nucleons in 1920 in his Bakerian lec-
ture,! Chadwick also employed an
ionization chamber and an amplifier
that distinguished between the pulse
heights of electrons and heavier parti-
cles. When Irene Curie and Frederic
Joliot had repeated Bothe's experiment
previously, they did add the use of
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hydrogenous substances also, and they
explained their results as having been
due essentially to a Compton effect.’
After the announcement by Chadwick,
Joliot stated that he had not been
aware of Rutherford's Bakerian lec-
ture; but he felt it was natural and just
that the discovery of the neutron
should be made by a person working in
the same laboratory where its exis-
tence had been predicted a dozen years
previously. In any event, due to the
content of the article by Chadwick on
his discovery of the neutron, it would be
an error of omission not to cite the
pioneering and thought-provoking
work of Bothe and Becker. 1 agree
entirely with Brown that their experi-
ment should be reported precisely as
the observation of radiation more ener-
getic than gamma rays from radium, as
was done, which does not necessarily
imply neutrons.

References

1. W. Bothe, H. Becker, Z. Physik 66: 289
(19300
2. J. Chadwick, Nature. 129: 312, (1932),
3. E. Rutherford, Proc. Roy. Soc. 97: 374400
11920)
4. 1. Curie, F. Joliot, Comptes Rendus 194:
273-275, (1932).
JoHn S. LAUGHLIN
Cornell University Medical College

11/83 New York, New York

Numerical inaccuracies

We appreciate the enthusiastic review
that our book **Building Scientific Ap-
paratus” received in the October 1983
issue of pHYSICS TOopAY but would like to
point out an inaccuracy in the review
that might mislead some of your
readers. Of the book's 483 pages, only
about 170 pages are devoted to the
chapter on optics, and there is only a
nine-page listing of manufacturers at
the end of the chapter. Although this
chapter is fairly comprehensive—it
covers sources, detectors and optical
instruments—it does not stretch to the
over 270 pages and over 100 pages of
manufacturers’ listings reported in the
review.
CuristorHER C. Davis
Joun H, Moore
MicHAEL A. COPLAN
University of Maryland

183 College Park, Maryland

Dissemination penalties

I read in Washington Reports (October,
page 431

the rule calls for criminal sanc-
136
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tions to be imposed by the DOE

secretary without judicial review

when unauthorized dissemination
is discovered. The penalties seem
severe: up to $100 000 in fines and

20 years in prison.

Can this be correct? Surely the
secretary can do no more than institute
criminal proceedings, and send the
matter to the Justice Department. If
this report is correct, our whole legal
system must be in jeopardy.

T. M. SANDERS

The University of Michigan

1083 Ann Arbar, Michigan
The rule proposed by the Department of
Energy that would restrict the unauthorized
dissemination of nuclear information is now
undergoing revision by government lawyers.
According to DOE authorities, the revised
version still enables the Secretary of Energy
to tmpose stiff fines and prison sentences on
wtolators, as indicated in our aecount, but
allows for appeals to the department and, 1f
this fails. to the Federal courts—an expen-
sive and protracted exercise, The revised rule
should be announced some ftime this
muortth, —IG

Neutron spectrometry

The article on “Nuclear Spectroscopy”
by Fay Ajzenberg-Selove and Ernest
Warburton in November (page 20) mod-
estly overlooks the two-volume work
with that title edited by Fay Ajzenberg-
Selove herself, and published by Aca-
demic Press in 1960.

Jomparing the content of the recent
article with that of the earlier work
reveals some differences of emphasis, a
notable once being the fact that Part 11
of the earlier work is devoted to *Neu-
tron Spectroscopy,” to which no refer-
ence 15 made in the PHYSICS TODAY
article. Lest it be thought that neu-
trons are taking a back seat because
they may seem Lo be of lesser interest
today than twenty-five vears ago, a few
remarks about developments in the
interim are in order.

Three points of distinctive interest
about neutron spectrometry (I prefer
that term to the term “spectroscopy,”
with its historically obsolete root sko-
pos, or “watcher"| relate to the physical
theory, experimental physics tech-
nique and to applications of nuclear
data. Each is touched on very briefly in
the following remarks.

The role of neutron-induced and neu-
tron-producing reactions has been deci-
sive in establishing the composition of
nuclear matter and the optical model.
Many details of the latter are still being
studied carefully with neutron probes
in many laboratories, and it would be
invidious to single out as an example of
the progress being made the work of
any single laboratory or individual.

In the area of experimental tech-
nique, neutron physics has played a

noteworthy role in establishing fast
pulsing and timing techniques as a
formidable tool of experimental in-
quiry, not only in nuclear physies but
in experimental science generally. In
the 1950s, it pioneered the leap from
microseconds to nanoseconds. While
the time frontier is now in the range of
ferntoseconds and the leadership has
been assumed by workers in other
fields, neutron spectrometry still bene-
fits from advances in timing techno-
logy, improvements in shielding and in
such developments as beam swingers,
which greatly facilitate studies of the
angular properties of neutron scatter-
ing and neutron-emitting reactions.
In the area of applications, the needs
for technical data to support the devel-
opment of safe and efficient nuclear
reactors are still with us. And of
particular current interest is an in-
tense, international effort in the use of
fast neutrons for the treatment of
cancer. This program creates a need
for neutron spectrometric methods on a
daily basis to assure the reproducibility
of neutron dosage in the administra-
tion of neutron treatment (L. Crans-
berg, *Neutron Spectrometry and Neu-
tron Therapy,” Physics in Medicine
and Biology 24, No. 6, 1979.] And it
creates a very strong need for addi-
tional neutron data to permit accurate
planning of medical treatment with
neutrons.
LAawgreNCE CRANBERG

11783 Austin, Texas

For the better part of a year now, there
have been so many reviews of our
educational systems that you would
have to be a speed reader to keep up
with all of them. It is evident that most
of the reviewers consider science and
mathematics education to be of the
highest priority. As a physics teacher
for twenty-three years, I would whole-
heartedly agree.

However, several of these reviewers
have made a suggestion similar to
Lewis Branscomb’s in September (page
9). He has suggested that scientists
from industry be recruited to teach
high-school science. T find this disturb-
ing, but it may actually give a hint to
the crux of the entire educational
malaise, Tosuggest that a scientist can
enter a high-school classroom and do &
good job, reflects on our society's lack of
esteem for the teaching profession,
Such a suggestion implies that teach-
ing is not considered a profession, but
rather a task that anyone can under-
take with good will and knowledge. It
is one small step forward from, “Those
who ecan, do; those who can't teach.”

But teaching is a profession! ltisan



