
name th i i m e objects by touch). It
appears to ne that Efron's insistence on
the priority of perceived over neural
units would have been quite congenial
to Mach's way of thinking.

Robert Palter
University of Texas at Austin

Large Elastic Deformations
By A. E. Green, and J. E. Adkins
2nd ed. 324 pp. Oxford U.P., New York
(London), 1971. $15.25

In the last quarter century the subject
of finite elasticity has undergone a rapid
development, until it is now an estab-
lished branch of theoretical mechanics.
The authors of this book, Albert E.
Green and the late John E. Adkins, are
two of the earliest and most distin-
guished workers in the field. The book
is a revised version of an earlier work
published in 1960, from which it differs
mainly in the omission of the chapters
on viscoelastic materials and stability.
Both of these subjects have undergone
so rapid a development in the last ten
years that to cover them adequately
would have required a very considerable
enlargement of the work. In addition,
the chapter on thermoelasticity has
been changed. In it the governing equa-
tions and the equation relating stress
and strain-energy are now derived, with
considerations of invariance under rigid
motion, from an energy-balance equa-
tion and an entropy production inequal-
ity. At varidus other points in the book
changes of a minor character have been
made that reflect the increased sophis-
tication of our point of view on the sub-
ject since the earlier version of the book
was written. Although the range of
problems discussed has not been ex-
tended significantly, references are
given to the more recent papers in which
further problems have been solved with
the various techniques discussed in the
book.

The book presents the basic theory
of the mechanics of elastic materials,
which can be subjected to large defor-
mations. It derives in an elegant man-
ner the form of the strain-energy func-
tion for isotropic materials, for materi-
als that have transverse isotropy, and
for symmetries appropriate to each of
the crystal classes. The authors dis-
cuss the effects of kinematic constraints,
such as those arising from incompres-
sibility of the material, or the incorpora-
tion in it of inextensible cords. Solu-
tions to problems involving a high
degree of symmetry, such as simple ex-
tension, biaxial extension, torsion and
flexure are discussed in the case when
the material is incompressible and iso-
tropic and, in some instances, when it
has transverse isotropy. Successive ap-
proximations in the solution of prob-
lems involving less symmetry, appli-
cable to elastic materials subjected to

small finite deformations, is also treat-
ed.

Other chapters include the theory of
elastic membranes, the experimental
determination of the strain-energy func-
tion for vulcanized rubber and the ex-
perimental verification of some of the
predictions of finite elasticity theory
and many other topics. As a whole, the
book illustrates well the power of the
phenomenological theory of large elastic
deformations to solve problems and
make valid predictions in the branch of
physics with which it is concerned.

In both the present edition and the
earlier edition, the authors have tried to
minimize overlap with the material con-
tained in Theoretical Elasticity by
Green and W. Zerna. This has led to
the omission of certain topics for which
one immediately looks in a book on
large elastic deformations, such as the
theory of the superposition of small de-
formations on large deformations and
the results of Green and Richard Shield
on the superposition of small torsions
on finite extension of a rod—surely one
of the most elegant results in the me-
chanics of continua.

The book is written in a very forth-
right manner and has great clarity. It
does, however, assume a considerable
measure of sophistication on the part of
the reader and, while not a book for
beginners, it is surely a classic in the
field and should be part of the library
of any workers interested in finite de-
formations.

R. S. Rivlin
Lehigh University

Bethlehem, Pa.

new books
CONFERENCE PROCEEDINGS

Advances in Cryogenic Engineering,
Vol. 16 (Conf. proc. 1970 Cryogenic En-
gineer ing Conference, 17-19 June , Univ.
of Colo ) K. D. Timmerhaus , ed. 509
pp. Plenum, New York, 1971. $30.00
The Crab Nebula (Conf. proc. In terna-
tional Astronomical Union Symposium
No. 46, 5-7 Aug. 1970, Jodrell Bank,
U K ) . R. D. Davies, F . G. Smith, eds.
470 pp. Spr inger-Ver lag , New York,
1971. $30.50

Dark Nebulae, Globules and Pro tos ta r s .
B. T. Lynds, ed. 150 pp. The Univ. of
Arizona Press , Tucson, Ariz., 1971. $7.50
Geological Problems in Lunar and Plan-
e ta ry Research, Vol. 25. J . Green, ed.
736 pp. American Ast ronaut ica l Soci-
ety, Ta rzana , Calif., 1971
Hyperfine In terac t ions in Excited Nu-
clei, Vol. 1. G. Goldring, R. Kalish, eds.
360 pp. Gordon and Breach, New York,
1971. $27.50
Light Sca t te r ing in Solids (Conf. proc.
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THE FOUNDATION OF PHYSICS
By PIETER J. VAN HEERDEN

Are you not satisfied with the present state of Theoretical Physics?
In 1967, Wistik published "The Foundation of Physics" by P. J.
van Heerden. This book investigates the apparent clash of the
physical ideas of quantum mechanics with reality, which has been
clearly brought out by Einstein and Schrodinger (the famous
"cat in the box" experiment: are you real or is the wave func-
tion real?). The book shows that this serious paradox is com-
pletely resolved by a philosophical idea that is long overdue in
physics. After all, it goes back to the philosopher Hume. This
idea is that the mathematics of theoretical physics cannot be more
than a human analysis of reality, coupled with reality only by the
principle of induction: whatever our analysis finds to be con-
stant, we may expect to remain constant for a little while longer.
For arithmetic and geometry, it has long been realized that their
truth is not subject to confirmation, or contradiction, in the real
world. They are selfconsistent human games, useful because
they allow a well defined, simple analysis of the real world. (We
can count objects, but there is no guarantee that they won't
break or evaporate).

This philosophical idea may be new, and therefore at first sight
abhorrent to the physicist, but it enables one to free quantum
mechanics of all anthropomorphic concepts (forces, causality),
and it leads to a new wave equation of great simplicity and pro-
mise.

One important reason for renewed interest in the book is that
the author has now practically finished the mathematics of this
new formulation of quantum mechanics in a new paper. A key
idea is that it does not speak of excited states which decay ex-
ponentially to ground states, but instead analyzes all events in
equivalent states, which exchange a package of energy and mo-
mentum back and forth between each other in periodic fashion:
Two hydrogen atoms with one resonant light quantum in a closed
space act as two coupled oscillators.

Furthermore, it becomes attractive to hypothesize that the

group of reversible optical transformations (with lenses, mirrors,
beamsplitters, at rest or in motion) of coherent beams, which in
modern physics has become the sole basis of the measuring proc-
ess of frequencies and wave-lengths, can be described by the
mathematical group of unitary transformations in 4n homo-
geneous coordinates (unitary, not orthogonal, and homogeneous,
not Euclidean, because of the necessary symmetry between point
and plane!)

The elements of the unitary eigenvalue matrix of the wave
function are identified with the packages of momentum, angular
momentum and energy which are periodically exchanged between
the particles in emission and absorption. The conservation
laws of dynamics are therefore automatically satisfied.

Finally, the assumption that the physical world is of almost
maximum probability, leads to Simple explicit formulas for all en-
ergy levels of all n-particle systems. (APS Bulletin, Nov. '70,
Jan.'71)

To sum it up: In the real world, we find that all matter
consists of a small number of types of particles (protons, elec-
trons, photons, mesons, etc.). Systems of these particles have
discrete energy states, and our limited present knowledge suggests
that these states can be described by the laws of quantum mech-
anics. We also realize that the actual measurement of all these
frequencies and wavelengths is based on the group of reversible
optical transformations. Could it be that the particles of physics
and their interactions follow completely from the logic of our
own measuring process? The advanced state of the theory
makes it likely that this question will soon be answered. There
are many good indications that the answer will be yes.

The author makes this new paper available for $1.00 (to be sent
to his address, 308 Holden Wood Road, Concord, Mass. 01742).
The book is still available, and can be obtained by sending a
personal check of $5.00 to:

Publishing Company Wistik, P.O.B. 1003, Wassenaar, Netherlands
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1972 AWARD
IN SCIENCE

WRITING
PHYSICS • ASTRONOMY

Sponsored by

AMERICAN INSTITUTE OF PHYSICS
UNITED STATES STEEL

FOUNDATION

For Distinguished
Science Writing in Newspapers,

or Magazines, or Books

AWARD FOR SCIENTISTS-
PHYSICISTS, ASTRONOMERS,

AND MEMBERS OF
AIP MEMBER SOCIETIES

Closes June 30, 1972 (for Period
of June 1, 1 971 to May 3 1 , 1 972)

THE AWARD
CONSISTS OF:

$1,500 Cash Prize
Moebius Strip Symbol

Certificate

Authors Must be Residents
or Citizens of

the United States, Canada
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For Scientist Entry Blank—

Fill in and Mail This Coupon to:

Public Information Division
American Institute of Physics
335 East 45 Street
New York, New York 10017

Name.

Title _

Organization

Street Address.

City.

State, Zip Code

Second International Conference on
Light Scattering, 19-23 July 1971,
Paris, France, IUPAP). M. Balkanski,
ed. 600 pp. Flammarion Sciences,
Paris, France, 1971. 123 F
Neutron Standards and Flux Normaliza-
tion (Conf. proc. 21-23 Oct. 1970, Ar-
gonne, 111., European-American Nuclear
Data Committee). A. B. Smith, ed.
523 pp. US Atomic Energy Commis-
sion, US Dept. of Commerce, Spring-
field, Va., 1971. $6.00
Phonons (Conf. proc. International Con-
ference on Phonons, 26-29 July 1971,
Rennes, France). M. Nusimovici, ed.'
450 pp. Flammarion Sciences, Paris
France, 1971. 75 F
Proceedings: Electron Microscopy So-
ciety of America (Conf. proc. Twenty-
ninth Annual Meeting of the Electron
Microscopy Society of America, 9-13
Aug. 1971, Boston, Mass.). C. J. Arce-
neaux, ed. 587 pp. Claitor's Publish-
ing Division, Baton Rouge, La., 1971.
Proces-Verbaux No. 11 (Conf. proc.
XV General Assembly at Tokyo, Sept.-
Oct. 1970. International Union of Geod-
esy and Geophysics). 205 pp. IUGG
Publications Office, Paris, France, 1971.
Progress in Astronautics and Aeronau-
tics, Vol. 25: Communication Satellites
for the 70's: Technology; Vol. 26:
Communication Satellites for the 70's:
Systems. N. E. Feldman, C. M. Kelly,
eds. 614 pp. MIT Press, Cambridge
Mass., 1971. $18.50 each
Quantitative Relation Between Proper-
ties and Microstructure (Conf. proc. 27
July-4 Aug., Haifa, Israel). D. G.
Brandon, A. Rosen, eds. 548 pp. Inter-
national Scholarly Book Services, Port-
land, Ore., 1971. $15.00
Rare Earths and Actinides (Conf. proc.
Univ. of Durham 5-7 July 1971). 252
pp. IOP, London, UK, 1971.
Spring School on Pion Interactions at
Low and Medium Energies (Lyceum Al-
pium, Zuoz, Engadin, Switzerland, 29
Mar.-8 Apr. 1971, European Organiza-
tion for Nuclear Research, Geneva).
396 pp. CERN, Geneva, Switzerland,
1971.

Structure and Evolution of the Galaxy
(Conf. proc. Nato Advanced Study In-
stitute, Athens, Greece, 8-19 Sept.
1969). L. N. Madridis, ed. 312 pp.
Springer-Verlag, New York, 1971.
$21.20

NUCLEI

Advances in Nuclear Physics, Vol. 3.
M. Baranger, E. Vogt, eds. 480 pp.
Plenum, New York, 1971. $20.00
Electron Scattering From Complex Nu-
clei, Part A. By H. Uberall. 467 pp.
Academic, New York, 1971. $24.00

CHEMICAL PHYSICS
Advances in Chemical Physics, Vol. 20.
I. Prigog-ine, S. A. Rice, eds. 407 pp.
Wiley, New York, 1971. $22.50
Structure of Macromolecules in Solution,
Vols. 1, 2, 3. By V. N. Tsvetkov, V. E.
Eskin, S. Y. Frenkel. C. C. Robinson,
trans. 762 pp. National Lending Li-
brary for Science and Technology, Bos-
ton, 1971. £3.00

frost-free
sub-miniature
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WITH:

Control Range: 1 to 300K
Stability: 0.01 K
Temp. Readout Accuracy: 0.1K or better
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Heater Input: 10"3 to 10 watts
Current Ranges: 10 mA, 100 mA, and 1 A f.s.
Remote set point control capability
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Your Best
source

FOR

"Off-The-Shelf"

OPTICS
IN THE U.S.A.

ROLYN OPTICS

P.O. Box 148 • Arcadia, Calif. 91006

ATOMS, MOLECULES

Bonds Between Atoms. By A. Holden.
108 pp. Oxford U. P., New York, 1971.
$2.95, paper
The Nature of Atoms. By A. Holden.
92 pp. Oxford U. P., New York, 1971.
$2.50, paper
Stationary States. By A. Holden. 58
pp. Oxford U. P., New York, 1971.
$1.95, paper

ACOUSTICS

Acoustic Surface Wave and Acousto-Op-
tic Devices. T. Kallard, ed. 220 pp.
Optosonic Press, New York, 1971.
$15.00
Experimentelle Untersuchung der
Nichtgleichgewichts - Expansions - stro-
mung im Hyperschallbereich. By K.
Finke, H. Gronig. 64 pp. Westdeut-
scher Verlag, Opladen, Germany, 1971.

QUANTUM ELECTRONICS

Emission Electronics. By L. N. Dobret-
sov, M. V. Gomoyunova. 433 pp.
International Scholarly Book Services,
Portland, Ore., 1971. $24.00
Laser Applications, Vol. 1. M. Ross, ed.
Academic, New York, 1971. $16.00
Lasers and their Applications. By M. J.
Beesley. 234 pp. Barnes and Noble
(Taylor and Francis), New York, 1971.
$2.50
Semiconductor Lasers: Basic Physics
Technology and Design. By H. Rieck.
138 pp. Purnell, New York, 1971.
$7.50

FLUIDS AND PLASMAS

Plasma Effects in Metals: Helicon and
Alfven Waves. By E. A. Kaner, V. G.
Skobov. 142 pp. Taylor and Francis,
London, UK, 1971. £2.50
Recent Advances in Plasma Diagnostics,
Vol. 1: Optical Techniques; Vol. 2:
Microwave Techniques; Vol. 3: Cor-
puscular, Correlation, Bolometric and
Other Techniques. By B. T. Tolok. 130
pp.; 105 pp.; 73 pp. Consultants Bu-
reau, New York, 1971. $22.50; $22.50;
$13.50
Statistical Fluid Mechanics: Mechanics
of Turbulence, Vol. 1. By A. S. Monin,
A. M. Yaglom. 7C9 pp. MIT Press,
Cambridge, Mass, 1971. $22.50

SOLID STATE, METALS

Complex Permittivity: Theory and
Measurement. B. K. P. Scaife, ed. 170
pp. English Universities Press, Lon-
don, UK, 1971. £3.45
Electrical Conductivity of Vitreous Sub-
stances. By R. L. Myuller. 197 pp.
Plenum, New York, 1971. $30.00

CRYSTALS

Hydrothermal Synthesis of Crystals.
A. N. Lobachev, ed. 153 pp. Plenum,
New York, 1971. $20.00

LOW TEMPERATURE

Advanced Cryogenics. C. A. Bailey, ed.
527 pp. Plenum, New York, 1971.
$25.00 •
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