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SMSG: The Making of a Curriculum. 
William Wooton. Yale University 
Press, New Haven, Conn., 1965. 
x + 182 pp. $4. 

This brief history of the School 
Mathematics Study Group was written 

by one who participated in its summer 

writing sessions from their beginning. 
ft is based upon his own experience, 
the records of the SMSG office, and 
interviews with other participants, es- 

pecially panel chairmen. From this 
material the author has constructed 
an interesting account of the opera- 
tions and accomplishments of SMSG 

during the first 4 years of its exist- 
ence from its founding in the spring of 
1958 to the spring of 1962. I regret 
that he did not add an appendix sum- 

marizing the more recent activities of 
SMSG. 

A brief description is given of the 
various movements affecting the ele- 

mentary and secondary school curricu- 
lum in mathematics during the present 
century, culminating in the report of 
the Commission on Mathematics and 
the formation at several universities of 
groups to revise existing programs in 
school mathematics. The dissatisfaction 
among college and university mathe- 
maticians with the content of most high 
school courses and with the spirit in 
which they were being taught, the ex- 
ample of the successful accomplish- 
ments of the Physical Science Study 
Committee, and the widespread doubt 
about American scientific accomplish- 
nments following the launching of Sput- 
nik I-all these caused the leaders of 
the mathematics community to recom- 
mend the establishment on a national 
scale of a group whose aim would be 
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to improve the general level of mathe- 
matical instruction in the schools. With 
the financial assistance of the National 
Science Foundation this plan could be 
carried out. 

A first decision of SMSG was to 

publish a series of textbooks that would 
serve as samples of what the group 
considered a suitable school curriculum. 

Although SMSG has other accomplish- 
ments to its credit and other publica- 
tions, such as the New Mathematical 

Library, its most important product 
has been a series of 20 textbooks cov- 
ering all grades from kindergarten 
through the 12th grade, with com- 
mentaries for teachers and some texts 
for non-college-bound students. Within 
4 months of its formation, SMSG was 
able to begin on its task by arranging 
its first summer writing session with 
45 college and high school teachers 
of mathematics in attendance. This 
indicates the support given by all levels 
of the mathematical community to the 

objectives of SMSG. 
In addition to the problem of having 

textbooks written, the book describes 
the problems of reproduction of ma- 
terial, its testing at selected centers, and 
further revisions of the written material. 
The hope that the example of SMSG 
would lead to commercial publication 
of similar texts has not yet been real- 
ized. SMSG has now established a 
more permanent organization, whose 
bylaws state that the primary purpose 
of SMSG is to foster research and 
development in the teaching of school 
mathematics. 

Reactions to the textbook produced 
by SMSG have been favorable, whether 
from teachers, students, parents, ad- 
ministrators, or university mathemati- 
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Roy's book is a good one. It has 
very few typographical errors (in fact, 
I did not note a single one). The or- 
ganization, the exercises (together with 
answers!), and the clearly drawn and 
succinct figures are all indicative of a 
valuable textbook. As the author indi- 
cates in the preface, the book is "... 
aimed principally at university and 
technical college engineering students 
...." The only areas that warrant im- 
provement are the following: The book 
is short on illustrative numerical exam- 
ples (these are a tremendous aid to 
the student as well as the teacher) and 
a number of areas of great interest to 
the practical astrodynamicist are nei- 
ther mentioned nor discussed-for ex- 
ample, universal variables; radiation 
pressure constants; laser beam sensors, 
fixed cameras, and phase-comparison 
ranging systems; statistics of observa- 
tions; analytical and difference equa- 
tion generation of partial derivatives; 
electromagnetic, radiation pressure, 
and relativity perturbations (men- 
tioned but not discussed); Runge-Kutta 
numerical integration; and modern 
filtering techniques for orbit improve- 
ment and navigation (of the highest 
importance at the moment). Today, in 
astrodynamics, we find an ever increas- 
ing use of matrices in analysis, but Roy 
provides no basic information about 
these techniques. The use of digital 
computer analysis is also becoming 
more and more important, and, al- 
though noted from time to time in the 
text, no guidelines are really developed 
for using these computing devices. This 
drawback goes hand-in-hand with the 
lack of attention given to matrix ma- 
nipulations, and to singularities that 
often arise whenever the student at- 
tempts to develop computer algorithms 
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for various astrodynamic calcula- 
tions. Although the author makes the 
point that a long and tedious list of 
references does not serve the student, 
I have found that such material gives 
the student a valuable key to the litera- 
ture which allows him to extend his 
research beyond the classroom. Nor 
does the author supply a comprehensive 
list of notation and symbols for the 
benefit of the student. 

Some subjects that are included are 
as remarkable as those that are ex- 
cluded. Chapter 8, for example, treats 
the dynamics of the rocket problem, a 
subject usually covered in texts on bal- 
listics or propulsion. Attention is also 
given to thrusting transfer orbits and 
to stabilized platforms and accelero- 
meters, again subject matter that 
is ordinarily treated in texts on space 
mechanics, optimization theory, and 
guidance and control. The introduction 
of such material, which many astrody- 
namicists may consider extraneous and 
outside the scope of the astrodynamics 
specialty, actually increases the value of 
the book. Such material shows the stu- 
dent the wide interdisciplinary nature 
of astrodynamics and demonstrates its 
interrelationship with the other astro- 
nautical sciences. 

Despite the inadequacies noted in 
the foregoing comments, I intend to 
use the book as a reference source in 
the courses that I teach and to en- 

courage its utilization by other instruc- 
tors in astrodynamics. It also should 
take a place on the shelves of all prac- 
ticing astronautical engineers and seri- 
ous students of astrodynamics. 

ROBERT M. L. BAKER 
Computer Science Corporation and 
Department of Engineering, 
University of California, Los Angeles 

Plasma Physics 

Controlled Thermonuclear Reactions. 
L. A. Artsimovich. Translated from 
the first Russian edition (Moscow, 
1961) by P. Kelly and A. Peiperl. 
A. C. Kolb and R. S. Pease, Trans- 
lation Eds. Gordon and Breach, New 
York, 1964. xvi + 405 pp. Illus. 
$19.50. 
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This work, which appeared in Rus- 
sian in 1961, is devoted to a complete 
and critical survey of experimental 
work in the controlled release of fusion 
energy. The author, for many years 
one of the leading figures in the Soviet 
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controlled fusion program, is an ex- 
perimental physicist with remarkably 
keen physical insight and a complete 
dedication to the new field of basic 
physics that has emerged from this 
program. The book strongly reflects his 
personal point of view, and emphasizes 
the physical knowledge and understand- 
ing yielded by controlled fusion re- 
search. 

After a brief first chapter on thermo- 
nuclear reaction rates, and the condi- 
tions which a reactor generating useful 
power must satisfy, the next three 
chapters provide a simple, understand- 
able introduction to plasma theory. 
The emphasis in these chapters is on 
the physical clarity of each topic dis- 
cussed, rather than on the formal ele- 
gance of the deductive theory. The re- 
maining four chapters deal with ex- 
periments. 

Chapter 5 treats fast high-power dis- 
charges, in which the magnetic pressure 
is offset by the inertial reaction of the 
plasma. The author's views on "the 
technological hopelessness of power 
generation from thermonuclear reac- 
tions in short-term pulsed devices" may 
not be shared by all, but there should 
be general agreement that the observa- 
tions and their interpretation are of in- 
dependent value in plasma physics. The 
next chapter discusses slow electrical 
discharges, mostly those stabilized by 
strong solenoidal magnetic fields. The 
British Zeta and the Soviet series of 
Tokomak devices are treated in con- 
siderable detail. 

The final two chapters deal with 
"magnetic traps," in which the con- 
finement of plasma is carried out by an 
externally produced magnetic field and 
does not require any plasma currents. 
Chapter 7 discusses some of the physi- 
cal principles underlying these traps, 
while chapter 8 describes the stellarator 
and magnetic mirror programs in con- 
siderable detail, with some attention 
also to other, less thoroughly explored, 
magnetic configurations. 

Without question this book is a clear, 
balanced, and authoritative description 
of the controlled fusion program. In 
the 5 years since 1960, when the 
manuscript was virtually complete, the 
experimental picture has become much 
more detailed and complete. As a re- 
sult, the broad area of plasma physics 
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concepts and programs today are still 
sufficiently similar to the description 
provided by Artsimovich so that the 
book will provide a useful reference 
for any scientist seriously interested in 
this field. 

The book serves an additional. useful 
function at the present time by stress- 
ing both the long-range character and 
the many difficulties of controlled fu- 
sion. It is evident from the many elo- 
quent passages in the book that Artsim- 
ovich is at the same time a passionate 
advocate of controlled fusion research, 
with its goal of unlimited power for 
mankind, and also a convincing sup- 
porter of a long time scale for the 
program "which surpasses in difficulty 
all the technical problems to which 
the scientific advances of the twentieth 
century have yet given rise." 

LYMAN SPITZER, JR. 

Plasma Physics Laboratory, 
Princeton University 

Weighing and Its Instruments 

Scales and Weights: A Historical Out- 
line (Yale Studies in the History of 
Science and Medicine, vol. 1). 
Bruno Kisch. Yale University Press, 
New Haven, Conn., 1965. xxi .+ 
297 pp. Illus. $15. 

This volume presents for the first 
time in English a comprehensive .out- 
line history of weighing and its instru- 
ments, ranging from the earliest known 
examples, which date from the millen- 
nia before Christ to modern times. Of 
three early inventions of the human 
mind-counting, measuring, and 
weighing-Bruno Kisch, the author, 
not only describes weighing as the 
most recent and sophisticated but also 
points out that it was the last to be 
accepted and integrated by society, 
even in the field of the natural sci- 
ences. He approaches the subject as 
historian, metrologist, artist, and col- 
lector. 

The author, a physiologist and cardi- 
ologist, has served for many years at 
the Yale University School of Medi- 
cine as curator of the Edward Clark 
Streeter Collection of Weights and 
Measures (which will be cataloged in 
volume 2 of this series). He is par- 
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