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HABITABLE
PLANETS

for Man
by Stephen H. Dole, The RAND Corpo-
ration. This challenging analysis concerns
itself with man's ultimate destination in
space and examines problems and possi-
bilities of sustaining human life on other
planets.
1964. $5.75

ANAXAGORAS
and the Birth
of Physics
by Daniel Gershenson and Daniel Green-
berg, Columbia University. Anaxagoras—
the first thinker of renown—is celebrated
for his discussion of the true cause of
eclipses, and for his theory that the physi-
cal universe was based on an infinite num-
ber of substances. This is the first volume
in the History of Physics series.
1964 $10.00

Recent Paperbacks

THE WORLD OF
ELEMENTARY PARTICLES
by Kenneth W. Ford $2.95

OERSTED AND THE DISCOVERY
OF ELECTROMAGNETISM
by Bern Dibner $1.95

DARWIN OF THE BEAGLE
by Bern Dibner $1.95

THE VICTORIA AND
THE TRITON
by Bern Dibner $1.95

THE ATLANTIC CABLE
by Bern Dibner $1.95

To order any of the
books listed, or for a
complete catalog write
to: Dept. P

#fftBlaisdell
Publishing Company
501 Madison Avenue,

*5§? New York, N. Y. 10022
A division of CINN & COMPANY

feasible in any material system. He
squeezes the available numerical data
hard until only speculation remains.
In another phase of living things, L.
Brillouin examines "Information and
Imagination Theories", in an assess-
ment of the limitations of thought
and of imagination.

I recommend this book for its pres-
entation of many new ideas. Those
readers not familiar with the subject
may need to learn some new words
necessary to describe new concepts.
The expert will find here an excellent
summary, as of 1962, of a flourishing
science. The format is excellent, but
there is no index.

Relativistic Kinematics. A Guide to the
Kinematic Problems of High-Energy
Physics. By R. Hagedorn. Part of the
series Lecture Notes and Supplements in
Physics, John D. Jackson and David Pines,
eds. 166 pp. W. A. Benjamin, Inc., New
York, 1963. .$8.00
Reviewed by Ernest P. Gray, Applied
Physics Laboratory, The Johns Hopkins
University.

Here is a book that should be on
the shelf of anyone who has ever
struggled through relativistic coordi-
nate transformations—so simple and
elegant in principle, yet often so in-
volved and tedious in practice. The
key virtue of Hagedorn's refreshingly
informal volume is his ability to
drive home to the reader the most
important trick of the trade: the
great economy to be derived from a
determined use of relativistic covari-
ance and invariance whenever feasi-
ble. The usefulness of applying these
concepts is well known, of course. But
in no other book known to the re-
viewer are they applied so consistent-
ly and with such manifest relish.

The book is an edited and slightly
enlarged version of a set of lecture
notes for an informal course given by
the author at CERN, Geneva, during
1961-62. The author states in the pref-
ace that his aim was to provide "an as-
pirin for die kinematic headaches" of
experimental high-energy physicists,
and to impart the know-how to "pre-
vent a recurrence". In meeting these
objectives the author has succeeded
handsomely.

Hagedorn starts out with the de-
velopment of standard relativistic kin-
ematics. Even here he takes a some-

what unusual approach by his im-
mediate emphasis on the central po-
sition of relativistic invariance. Thus
the Lorentz transformation is derived
from the form of the invariant line
element, itself a direct consequence of
the constancy of the velocity of light
in all inertial systems. After this in-
troduction, he proceeds to illustrate
the manifold uses of invariants by
means of numerous interesting exam-
ples worked out in detail. Among
these are center-of-mass transforma-
tions, the transformation of cross sec-
tions, and the change of the shape of
a momentum spectrum under a
Lorentz transformation.

One interesting chapter is devoted
to coordinate systems and variables.
The three systems most convenient for
the usual collision and particle pro-
duction problems—the laboratory,
center-of-mass, and "brick wall" sys-
tems—are described and interrelated
through the use of invariants. The
s, t and u variables—each the square
of the center-of-mass energy for a dif-
ferent observer—which are used, for
example, in formulating the theory of
Regge trajectories, are introduced, and
interpreted graphically and through
physical examples.

In another chapter, some of the
uses of invariant phase space are de-
scribed, and illustrated by a consider-
ation of the mass distribution of
groups of particles resulting from
high-energy collisions. This distribu-
tion will be governed, in general, part-
ly by the dynamics of the collision
(i.e., the matrix element) and partly
by the kinematics. In many situations
the kinematical factor dominates,
leading to a "pure phase space" dis-
tribution. Thus it was through the
appearance of sharp peaks above the
background of "pure phase space" in
the mass distribution of certain
groups of reaction products that the
w-meson and some of die other re-
cently discovered resonances were first
identified. Another illustration of the
power and utility of this type of phase
space averaging is the Dalitz plot for
the energy distribution of three re-
action products, which has been used,
for example, to determine the spin
and parity of the w-meson.

Perhaps the most interesting chap-
ter is the last one, where Hagedorn
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departs from pure kinematics and pre-
sents the covariant formulation of the
precession of a spinning particle. The
existence of a polarization four-vector
is first demonstrated, expressions for
the various components are derived
and interpreted, and the equation of
motion is discussed. The existence of
such a iour-vector is by no means
obvious, since the ordinary polariza-
tion (three-) vector is an axial vector
whose relativistic generalization would
be expected to be a skew four-tensor.
In fact, a polarization four-vector can
in general be defined unambiguously
only for a group of spinless particles.
The relation of this four-vector to the
angular momentum four-tensor is uti-
lized for the covariant separation of
the intrinsic angular momentum of
a group of spinless particles from
their orbital angular momentum.
The relation of this classical calcula-
tion to the corresponding quantum
mechanical problem of a particle with
spin angular momentum is touched
on all too briefly. What a shame that
a discussion of spinors could not have
been included.

In spite of the relative compactness
of the text, the exposition is extremely
lucid throughout. Many of the ques-
tions that would be expected to occur
to the reader are brought up and
answered at once. However, let no
one be deceived into believing that
the material can be digested without
effort. In this connection, the reader
is advised to look up the very apt
biblical verse referred to on p. 137
(St. James 1:22) and apply its ad-
monition to the entire book.

Gesammelte Schriften and Vortrage. By
Max von Laue. Vol. 1, 548 pp.; vol. 2,
513 pp.; vol. 3, 265 pp. Friedrich Vieweg
& Sohn, Braunschweig, 1961. $35.00 per
set. Vol. 3 sold separately as Aufsatze und
Vortrage, .$4.80.
Reviewed by W. M. Elsasser, Princeton
University.

The late Max von Laue (1879-1960)
had himself planned this collection of
his papers and lectures just before his
death. If it is true that as the French
say, "le style, c'est 1'homme," this ap-
plies certainly to the famous physicist
whose papers are reprinted here. Re-
production is by a photolithic method
with the original page numbers deleted

STUDENT SPECTROMETER WITH
NEW LABORATORY MANUAL

ACCESSORIES

Gauss Eyepiece
illuminator

Gate Diaphragm

Grating Holder

A comprehensive laboratory manual, written by Dr. Peck,
explains the theory and operation of the instrument, and
presents in detail a group of basic experiments.

Designed in collaboration with Professor Edson R. Peck,
physicist and educator, the Model L103 Gaertner-Peck
student spectrometer is ideally suited for demonstration
of basic spectrometry principles in the modern physics
curriculum. With the addition of a wide range of specially
designed accessories, the L103 is equally suited for use in
advanced courses.

Protected precision adjustments as well as semi-permanent
horizontal positioning of the telescope and collimator
guard against accidental misalignment.

CONDENSED SPECIFICATIONS
DIVIDED CIRCLE 190 mm dia., smallest division y2

0.
VERNIER WITH MAGNIFIER reads to 1 minute.
OBJECTIVES Achromatic, 20 mm aperture, focal length 130 mm.
EYEPIECE Gauss-Ramsden, 14X.
RETICLE 90° cross hairs.
PRICE $282.00 (less accessories ).

SEND FOR BULLETIN 206-63 FOR COMPLETE INFORMATION

Gaertner's other educational instruments

Cathetometers-Bulletin 162-63
Spectroscopes —Bulletin 154-63
Optical Benches —Bulletin 156-59
Microscopes-Bulletin 161-62
Slits-Bulletin 160-63
Light Sources-Bulletin 207-63

Prices for accessories
upon request

Gaertner
SCIENTIF IC CORPORATION
1234A Wrightwood Ave., Chicagol -4, III.

Area Code 312, Buckingham 1-5335
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