History of Electrodynamics

Under the general editorship of D.
ter Haar of Oxford, Pergamon Press
has begun the publication of a series
entitled Selected Readings in Physics,
intended for wuse in undergraduate
courses in physics. The general idea be-
hind the series is an excellent one. Stu-
dents can and should learn their physics
in historical context, for only in this
way can they properly appreciate the
contributions made by earlier workers
to the development of physics. In this
series the historical context is provided
in two ways. First, the core of each
volume consists of lengthy extracts or
entire reprints of the classical papers
on the subject being considered. Sec-
ond, a lengthy introduction or commen-
tary is included to help the student
comprehend what is going on. Such in-
troductions are an important adjunct
to a collection of readings, because
oftentimes the problems which the orig-
inal author is attacking have been
so changed by more modern work that
the reader doesn’t really understand
what the whole point of the paper is.
Nothing would be more fruitless in
such cases than throwing a number of
old physics papers at undergraduates
and expecting them to get anything out
of them. For papers considerably re-
moved from us in time, the introduc-
tions must be based on sound historical
investigation.

One of the first group of volumes in
Pergamon’s series, Early Electrodynam-
ics: The First Law of Circulation (Per-
gamon, New York, 1965. 227 pp.,
illus. Paper, $2.95) by R. A. R. Tricker,
contains the fundamental papers by
Oersted, Biot and Savart, Ampére, and
Grassmann upon which classical elec-
trodynamics was erected. The transla-
tions are generally good and the ma-
terial chosen does indeed treat of the
foundations of electrodynamics. It is
good to have these selections in Eng-
lish so that the undergraduate, either
in a course in the history of science
or in physics, may consult them.

The papers are preceded by an ex-
tended commentary which occupies al-
most half the book. Here the reader
is less well served. There will undoubt-
edly be two schools of thought on the
value of Tricker’s contribution. There
can be no doubt that he introduces
with great lucidity the physical prob-
lems with which Oersted, Ampére, and
others wrestled. Using modern notation,
he carefully dissects the major contri-
butions of his authors and shows how
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the results can be derived from the
experiments described, but this modern-
ization is done only after the essen-
tial lines of the argument have been
traced out in the original notation.
Thus the student will be able first to
see how the problem appeared, say,
to Ampeére and the means at Ampere’s
disposal for solving it. Then, the same
results are translated into modern nota-
tion to enable the student to use them
in modern problems. This seems to me
to be an excellent pedagogical device;
so often the works of historical figures
in science are presented in such mod-
ern guise that the student has trouble
in understanding why a “great” scien-
tist deserves the adjective. Thus the
way is opened to a successful solution
to that perennial problem of how to
“humanize” the teaching of science and
also teach the fundamentals of the sci-
ence. If T were a teacher of physics,
I should warmly recommend this vol-
ume.

I am, however, a historian of sci-
ence, and I found myself wincing on
almost every page which dealt with the
history of electrodynamics. One exam-
ple must suffice here, but it is a signifi-
cant one, for it represents the most
common fault of those who, as scien-
tists, write the history of science. It is
that they wish to see the history of
science as a straight line leading di-
rectly and logically from the past to
the present. Thus, Ampére was “right”
because his mathematical theory correct-
ly described electrodynamic phenome-
na. If the mathematics is right, then
the physics must be right. But, in point
of fact, the physics is wrong. Ampére
believed in a two-fluid theory of elec-
tricity and stated his belief explicitly
many times. He specifically defined
an electric current as a flow of the posi-
tive electric fluid in one direction and
the flow of the negative fluid in the
opposite direction. He also clearly an-
nounced his belief in the combination
of the two electric fluids to form the
luminiferous ether. His electrodynamic
molecule consisted of streams of both
electricities around the molecule. The
origins of these currents he left
shrouded in silence. The reader will
never find these things out from Trick-
er’s account. Instead, he will be im-
pressed with the “modernity” of Am-
pere’s concepts, for they are described
as being “almost precisely the same
as that suggested by Heaviside for his
‘rational current element’ towards the
end of the century.” The difference
between a “rational current element”

and a molecular model of matter
which Ampére intended to be taken
seriously as physically true is too obvi-
ous to require comment. Why cannot
Ampere be shown to us, warts and
all? Does it make him any less a hero
if he was wrong on certain points?
In short, if the commentary is intended
to place the papers in their historical
context, should its author not have the
same respect for historical accuracy as
for physical truth?

L. PEARCE WILLIAMS
Department of History, Cornell
University, Ithaca, New York

Physical Chemistry

Ionic Equilibria (Pergamon, New
York, 1966. 129 pp., illus. $5.50) by
J. E. Prue is one of the hundred
volumes planned for the International
Encyclopedia of Physical Chemistry
and Chemical Physics. A brief histor-
ical introduction puts the book in per-
spective. The author has steered a
middle course between the electrolyte-
solution chemists who are intefested
in precise data on dilute solutions and
the complex-ion chemists interested
in complex equilibria. Ionic equilibria
influence most physical properties of
electrolytes. Such equilibria masquer-
ade as activity coefficients which are
misleadingly simple expressions hiding
a great deal of complexity.

Prue has produced a readable book
which treats optical adsorption, Ra-
man and nuclear magnetic resonance
spectroscopy, conductance, electro-
chemical cells, solubility, physical prop-
erties, reaction rates, relaxation spec-
troscopy, acidity, stability constants, and
solvent effects. The treatment is nec-
essarily one of picking and choosing
and so reflects the author’s interests.
The material is cast in modern thermo-
dynamic terminology, with statistical
mechanics and quantum mechanics
left severely alone. In the treatment of
reaction rates the emphasis is on meas-
urement of the rate constants and their
qualitative relation to structure. The
author omits the formulation of even
the simplest quantitative theories of
equilibrium constants and of reaction
rates.

The last chapter on solvent effects
brings into sharp relief the difference
between dielectric constants in promot-
ing ionization and solvent-ion com-
pound formation. (

The book is a useful brief survey that

SCIENCE, VOL, 154



deserves wide attention. The series of
which it is a part will be an expensive
one, but it should be a great help to
students.

Henry EYRING
Department of Chemistry,
University of Utah, Salt Lake City

Ways of Improving Behavior

John Mann’s Changing Human Be-
havior (Scribner, New York, 1966.
249 pp. $5.95) is a provocative piece
of work and it engages the reader in
dialogue, but part of its provocativeness
stems from its inconsistencies.

The earlier part of the work em-
phasizes the goal of changing the in-
dividual to conform to society, chiefly
through psychotherapy. In the latter
portion, beginning with the discussion
of creativity and religion, emphasis is
shifted to the goal of uitimate deve'op-
ment of the individual. Mann describes
three distinct systems, scientific, profes-
sional, and friendly, for changing hu-
man behavior. He concludes that com-
mon assumptions underlie the various

behavior-changing processes, a conclu-.

sion which I, however, was unable to
derive from the analysis presented.
The chapter on “Small groups” is the
best and most carefully done in the
book. Here not only are studies de-
scribed but results are stated and placed
in context. The chapter on “Attitude
change through interpersonal influence”
almost approaches “Small groups.” One
would guess that these two really repre-
sent the area of the author’s com-
petence. The book as a whole, how-
ever, was obviously designed for an
audience that is not sophisticated in
psychology, and suffers from weak-
nesses to which such books are sub-
ject. Among these are inconsistencies
in level of writing. For instance, there
are extensive references to individual
investigators in some chapters and a
complete lack of references in others
(the theoretical model of cognitive dis-
sonance is mentioned without any ci-
tation of Festinger). The brief chapter
entitled “The psychopharmacology rev-
olution” is mostly devoted to Timothy
Leary, and no other drug research is
discussed. The chapter on “Mass media”
provides some discussion of method-
ology and presents the role categories
of people who work in this area, but
there  is no real discussion of the find-
ings of the “many studies” referred to.
Another weakness is oversimplifica-
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tion. The statement of the principle
of homeostasis (p. 29) is an example:
“[Tlhe fundamental law of [social]
systems is that when an element changes
in one direction, a move must be made
in the opposite direction to compensate
for it”; this principle is then applied
to the psychotherapeutic situation, a
long extension from its original biologi-
cal meaning. In the brief discussion of
conditioning, the description of the
teaching machine as a major break-
through in education is oversimplified
and out-of-date, for psychologists are
currently much more concerned with
the program itself than with the means
by which it is presented.

There are other, smaller difficulties
with the book that might have been
solved by careful copyreading and
editing. But the main problem perhaps
lies in the task that Mann has cut out
for himself. It is to his credit that,
recognizing that we have a long way to
go, he constantly calls for careful re-
search in all phases of the study of
changing human behavior, even though
at the same time he may lead readers
mistakenly to expect him to present
solutions to the problems he discusses,
and though he himself makes use of
findings or ideas based on procedures
that have not been empirically validated.

Mann provides an interesting discus-
sion of religious views, along with sug-
gestions for their scientific verification.
As a way of approaching the problem
of changing human behavior, he
sketches a “science fiction” Human De-
velopment Corporation which would
collect, analyze, and become a reposi-
tory for all scientific studies related
to the problem of changing human be-
havior and in addition perform selec-
tive research, consult with others, and
mount pilot projects designed to test in
a scientific manner recently acquired
knowledge. This Corporation is not
quite as fictional as Mann indicates,
for in its function as a repository it is
very similar to many data-retrieval sys-
tems now being funded by the U.S.
Office of Education under the name of
ERIC, and its concern with carrying
out research seems to be represented,
in the field of education, by the re-
gional education laboratories now com-
ing into existence and the planned
communication networks between these,
the research and development centers,
and ERIC.

I was disappointed that the book
does not live up to its advertisement
as “the first comprehensive account of
modern scientific explorations into the

alteration and enhancement of human
behavior,” but another reader from a
different background might find much
of value in it.

IrRA J. GorDON
Institute for Development of Human
Resources, University of Florida,
Gainesville

Organic Nitrogen Compounds

" The purpose of The Chemistry of
Open-Chain Organic Nitrogen Com-
pounds [Benjamin, New York. Vol. 1,
Functions Derived from Ammonia:
Amines, Amides, Nitriles, Isocyanates,
etc. (368 pp., illus. 1965. $19.50);
vol. 2, Derivatives of Oxidized Nitro-
gen: Hydrazines to Nitrates (543 pp.,
illus. 1966. $35)], by Peter A. S. Smith,
is “to give an interpretative as well as
a descriptive survey of the chemical be-
havior of functional groups containing
nitrogen.” The 15 chapters include in-
organic nitrogen compounds, aliphatic
amines, aromatic amines, amides, ni-
triles and isocyanides, derivatives of
carbonic acid, ammonia derivatives of
the carbonyl group (vol. 1), and hy-
droxylamine derivatives, hydrazine de-
rivatives, nitrogen functions with ad-
jacent unsaturated nitrogens (diazonium,
azo, and so on), chains with three or
more nitrogens, nitroso compounds,
nitro compounds, and nitrogen oxy-
acids (vol. 2). Emphasis is placed upon
nomenclature, properties, reactions, and
preparative methods. A restricted bibli-

“ography is appended to each chapter,

and a limited subject index concludes
each volume. All this material has been
compiled selectively, not encyclopedi-
cally. The discussion of the reactions
and the presentation of the molecular
structures harmonize with the conven-
tional organic chemistry of a genera-
tion or two ago-and are easily followed.

The title of these volumes is easily
misinterpreted. “Open-chain” refers to
the nitrogenous functional groups, not
to the organic skeleton of the mole-
cules. Chapter 3 of volume 1, for ex-
ample, is devoted to the aromatic
amines.

The index in each volume is inade-
quate. Many important, extensively dis-
cussed substances, aniline and benzal
imine, for example, are not entered.

The author warns that he was forced
to select his material. The prospective
reader should be advised of some of
the omissions. As may be inferred from
the subject matter of the chapters,
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