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of color (dispersion) on the quality of the image and
methods for correcting such effects for thin lenses and
a thick lens. He then proceeds to develop the general
laws of geometrical optics from the Hamiltonian method
in a very clear and comprehensive way. The various
characteristic functions, the Bruns eikonal, and the di-
rect method developed by the author are treated side
by side, first for general optical systems and then for
specific systems such as concentric systems. The rota-
tionally symmetric systems which are of such great
importance in optical instrumentation are analyzed in
great detail by using the characteristic functions and
the direct method. The analysis of image errors, or
aberrations, of third and fifth order, which play a para-
mount role in the design of quality optical instruments,
is carried out to the last detail by means of Hamil-
tonian methods and the author's direct method, hardly
equalled or even approached in the existing treatises
on the subject. One important contribution which
should be pointed out concerns the representation of
the image functions by means of any of the four charac-
teristic functions and their use in different types of
optical instruments. The transformation formulas which
permit the use of one characteristic function from the
knowledge of another one in expressing the image
function are carried out in an explicit form. Important
chapters on the limitation of image formation and on
caustic surfaces in normal systems are also included
for both symmetric and asymmetric systems. Another
significant contribution is the analysis of various classi-
fications of the types of aberrations of the third and
fifth order for infinite and finite apertures (diaphragms)
and the dependence of the aberrations on the position
of the object, diaphragm, and image planes and for
nonplanar objects. Another topic important from the
point of view of the designer is the analysis of aberra-
tion or characteristic curves on an image plane, which
describes theoretically the geometrical light distribu-
tion. Another subject left out in modem books is the
method of vignetting of rays and of constructing spot
diagrams which determine geometrically the quality of
the image and its distribution in the image plane, in-
cluding numerical computations for an actual lens of
the coordinates of intersection of rays with the exit-
pupil, the diapoints and the aberration coefficients for
various field angles. The last chapter contains a treat-
ment of inhomogeneous media which is regrettably
short in view of its many applications to other fields
such as microwave optics.

The numerous illustrations which accompany the text
should be of great help to the readers not familiar with
the subject, as well as the extensive bibliography for
those who desire to pursue futher the study of this
branch of optics. We warmly recommend this book to
persons interested in applied geometrical optics, or in
the geometrical theory of optical instruments, to the
applied mathematician interested in the beauty of Ham-
iltonian methods, and to the teachers and students
desirous of teaching and learning a fascinating branch
of physics and mathematics.

Theories of Figures of Celestial Bodies. By Wen-
ceslas S. Jardetzky. 186 pp. Interscience Publishers,
Inc., New York, 1958. $6.50. Reviewed by Robert E.
Street, University of Washington.

THE name of Liapounov is associated in the minds
of many with a well-known theorem on the sta-

bility of the solutions of nonlinear differential equa-
tions. That Liapounov made significant contributions
to the classical problem of the figures of equilibrium
of rotating celestial bodies is less well known. Pro-
fessor Jardetzky, one of the last pupils of Liapounov
before the latter committed suicide in 1918, has con-
tinued to contribute to this field, in particular to the
problem of the evolution of the earth and its crust,
and is thus well qualified to be the author of this
monograph which fills an obvious gap in the literature.
Except for several books on the earth, there has been
nothing on the general subject of fluid bodies from
the mathematical point of view in English.

The excellency of this little book lies in the clear
expression of the mathematical development, the his-
torical development, the difficulties of deriving solu-
tions, and problems yet to be solved. The investigations
of the classical mathematicians such a Jacobi, Riemann,
Poincare, and others leading up to that of Liapounov
and the work of Lichtenstein, Wavre, Jardetzky among
more recent mathematicians is presented carefully and
systematically. A knowledge of potential theory such as
presented in Kellogg is essentially required to get the
most out of this book; its shortness precludes too much
mathematical detail which the reader must contribute
himself. Most of the book is devoted to shapes of bodies
composed of an incompressible fluid, although the effects
of viscosity are included, and only in the last chapter is
the effect of compressibility included. However, the cases
of zonal rotation, oscillations of shapes, rigid plus
liquid parts are included. Anyone interested in the
connection between the mathematical problem pre-
sented here and the applications to geophysics and
astronomy will find Jardetzky's book an authoritative
survey.

Mechanics, Wave Motion, and Heat. By Francis
Weston Sears. 664 pp. Addison-Wesley Publishing Co.,
Reading, Mass., 1958. $9.50. Reviewed by C. M. Ablow,
Stanford Research Institute.

THIS very fine text presents an abundance of
material in a lucid, well-illustrated, unhurried ex-

position. Over half the book, thirteen chapters out of
twenty-three, is devoted to the elements of mechanics.
The basic principles of statics, the laws of conservation
of linear and angular momentum, and the planar motion
of a rigid body receive full and careful attention.
A typical chapter begins by defining terms and deriving
a general theorem such as a conservation law. Then
examples of increasing complexity apply the theorem
in concrete situations. The chapter ends with a score
of nontrivial problems some of which are not numerical.
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Four chapters on harmonic and wave motions give
fairly thorough insight into these phenomena. The text
has the many illustrations and physical examples which
remain with the reader long after school. It is difficult
to remember the meaning of angular momentum but
impossible to forget the student on the piano stool
holding the weights and spinning faster and faster as
he brings his arms in close. Impossible also to forget is
the cartoon of this scene in the text. Similarly, the
page covered with properly placed wiggly lines is a
very direct presentation of the concept of a traveling
wave.

The remaining chapters give a quick survey of con-
tinuum mechanics, thermodynamics, and heat. These
chapters do not contain less than standard elementary
physics texts, such as Hausman-Slack, while the wave
motion and mechanics sections contain much more.

For myself, coming back after some twenty odd
years to read an elementary physics text has been
something of a shock. For the subject matter and its
presentation have hardly changed in that time. There
is a short section on the relativistic variation of mass
with speed and some illustrations of the use of momen-
tum concepts in rocket design and cloud chamber data
reduction but on the whole the physics is Newton's.
It would seem that some hint of the foundations of
modern physics could be given even without calculus.
Some discussion of what a frame of reference is and
what is observable in it, of the difference between actual
quantities, their measures, and the abstractions which
explain them could be brought to a first course in
physics. Dimensional analysis and the meaning of scale
changes would also be useful and enlightening at this
level.

However, the material Professor Sears has chosen to
discuss is so carefully, correctly, and pleasantly pre-
sented that his text is a pleasure to read and undoubt-
edly a great aid in the classroom.

The Physicist's Conception of Nature. By Werner
Heisenberg. Translated from German by Arnold J.
Pomerans. 192 pp. Harcourt, Brace and Co., New York,
1958. $3.75. Reviewed by Richard Schlegel, Michigan
State University.

AT first glance this book (a translation of Das
Naturbild der heutigen Physik, published in Ger-

many in 1955) seems to be a rather miscellaneous
collection. It comprises three not very long essays and
a series of selections from writings of physicists, from
Kepler to de Broglie, with commentaries by the author.
A reading of the book clearly shows, however, that a
coherence and unity in Professor Heisenberg's own
thinking have been impressed upon it.

In the opening essay Professor Heisenberg reiterates
in a variety of ways the theme that in our physics we
no longer are depicting a natural world that is apart
or "objective" with respect to us. Method and object,
he writes, can no longer be separated, and "by its
intervention science alters and refashions the object
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