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Electromagnetic Theory and Geomet- 
rical Optics. Morris Kline and Irvin 
W. Ray. Interscience (Wiley), New 
York, 1965. xii + 527 pp. Illus. 
$15. 

This book is an outgrowth of work 

pioneered by Rudolf K. Luneburg and 
carried on by members of the Division 
of Electromagnetic Research of the 
Courant Institute of Mathematical Sci- 
ences at New York University and 
others. The object of this work was to 
develop geometrical optics entirely 
from electromagnetic theory. The work 
went further in that Luneburg's as- 
ymptotic solutions of Maxwell's equa- 
tions not only gave geometrical optics 
as their leading terms but provided 
improvements on it as well. 

A detailed history of geometric op- 
tics, including the efforts of previous 
authors since Maxwell to solve Lune- 
burg's problem, is given in the intro- 
duction. Luneburg's basic idea lies in 

associating geometrical optical wave 
surfaces with surfaces of discontinuity 
in the electromagnetic field. Rays are 
defined as trajectories parallel to the 
direction of energy flow; for isotropic 
media they are orthogonal to the wave 
surfaces. Standard geometrical optical 
concepts such as Fermat's Principle, 
the eiconol equation, and Huygen's 
Principle are readily developed. The 
variation of the field discontinuities 

along rays are shown to satisfy ordi- 
nary differential equations (transport 
equations). This is an advance over 
classical geometrical optics and pro- 
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vides an easier method of solution than 
would be available from the full elec- 

tromagnetic theory. 
The book discusses geometrical op- 

tics in isotropic and anisotropic media. 
It discusses pulse and time-harmonic 
fields. The asymptotic series develop- 
ment is illustrated first with a dipole 
and then more generally. The asymp- 
totic series depend on representing a 
general electromagnetic field, or spe- 
cifically a time-harmonic field, in terms 
of integrals involving a pulse field. 
The series are obtained by integrating 
these by parts. The discontinuities in 
the pulse fields contribute to these 
series in the usual manner. The higher- 
order terms give corrections to the 
geometrical-optics fields. and make it 
possible to discuss such nongeometri- 
cal-optics phenomena as diffraction. 
The theory is applied in several other 
directions, such as to the paraboloidal 
reflector and to the semi-infinite plane 
(Sommerfeld problem). 

While clearly not a textbook, the 
book is very lucidly written and should 
be readily understood by graduate stu- 
dents and some undergraduates with 
a background in electromagnetic the- 
ory, who are specializing in mathe- 
matics, physics, or electrical engineer- 
ing. The methods for improving on 
geometric optics should make possible 
some real advances in many prob- 
lems now too difficult for a complete 
electromagnetic theoretic development. 
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The Origins of American Humanistic 
Scholars. Robert H. Knapp. Pren- 
tice-Hall, Englewood Cliffs, N.J., 
1964. xvi + 172 pp. $7.95. 

The Origins of American Humanis- 
tic Scholars, by Robert Knapp, is a 
study of the formal educational origins 
of humanistic scholars. It provides in- 
formation about undergraduate and 
graduate schools attended by persons 
who obtained a doctorate in one of 
the humanities, defined in this study 
to include history, English, languages 
and literature, philosophy, and music 
and fine arts. Emphasis was on inclu- 
sion of scholars rather than creative 
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artists, although some of the doctoral 
recipients have contributed in both 
areas. This is a volume in the Princeton 
Studies of Humanistic Scholarship in 
America, which is sponsoring a num- 
ber of volumes about the current 
status and prospects of humanistic 
scholarship. Knapp's book differs 
from most others in the series in pro- 
viding a comprehensive view of re- 
cruitment to the whole field. 

This book continues the pattern of 
studies conducted by Knapp and re- 
ported in The Origins of American 
Scientists and The Younger American 
Scholar. It utilizes the doctoral files 
of the National Academy of Sciences 
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as its primary source of data and de- 
scribes the schools where humanists 
got their bachelors degrees, schools 
where they got their doctors degrees, 
and the pattern of migration between 
them. 

In his earlier study of scientists, 
Knapp formulated a "grass-roots" hy- 
pothesis to explain the diverse origins 
of scientists and the predominance of 
baccalaureate degree origins outside 
the private high-cost universities. In 
this newer study, the "Ivy League" 
hypothesis seems to fit the data best. 
Humanists are shown to be concen- 
trated, both in their undergraduate 
training and in their graduate educa- 
tion, in a relatively small number of 
private liberal arts colleges and private 
universities located in the northeastern 
part of the country. Although other 
universities and colleges in other parts 
of the country contribute to the supply 
of humanistic scholars, the high rates 
of production are found among a rela- 
tively few selected liberal arts colleges 
and universities, mostly in the East. 

Knapp has a readable style and pre- 
sents his statistical information in a 
manner that should be palatable to 
nonquantitative humanists among his 
readers. Unfortunately, there is some 
sacrifice of clarity and precision of 
expression in the interests of readabil- 
ity. Some of the comparisons that are 
important to the understanding of the 
process of recruitment to the humani- 
ties are missing, even though the data 
necessary for the comparison are read- 
ily available. For example, there is a 
good deal of discussion of the decline 
in the percentage of persons majoring 
in the humanities at the undergraduate 
level, but no information about the 
long-time trend in the percentage of 
all doctoral degrees awarded in the 
humanities. (Doctorates in the humani- 
ties have declined from about 20 per- 
cent of all doctoral degrees in the 1922 
to 1947 period to about 14 nercent 
in the 1948 to 1962 period.) 

Knapp's previous studies have been 
criticized because they did not exa- 
mine the effects of differences in aver- 
age student ability in explaining the 
differences in the productivity of un- 
dergraduate schools. His study of the 
academic origins of humanists is sub- 
ject to the same limitations, and it is 
unfortunate that he could not assem- 
ble more information about the char- 
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