of physics are and how relevant the link
(or how premature the jump) to psycho-
logical concepts is. As an introduction for
the nonspecialist, the book flounders on
an obstacle common to such an attempt
in any science: it fails to make the rele-
vance of the theory to observations plaus-
ible.

It would be regrettable if, in spite of
these shortcomings, this book were not
read. What it deals with is at least a
possibly—and to my mind, probably—
crucial frontier of psychology’s develop-
ment into a unified science. Clinical psy-
choanalysis is in many ways a self-con-
tained specialty, but psychoanalysis at
large is psychology. It is a psychology
built to account for vital phenomena of
human behavior, not tackled by those
theories which arose from experiments.
Metapsychology holds the promise that it
can bring this psychology to a level of
theoretical generality where its unifica-
tion with experimentally derived theo-
ries, or at least its experimental verifica-
tion, will be possible [see Theoretical
Models and Personality Theory, D.
Krech and G. S. Klein, Eds., and Syste-
matic Resources of Present-Day Psy-
chology, S. Koch, Ed.]. Though this
promise may prove to be an illusion,
still it must be given a try. Colby’s book
is a contribution toward making such a
try possible. Its shortcomings cannot be
overlooked, but they can be accepted as
reflections of the present state of psycho-
analytic metapsychology and of psychol-
ogy at large.

Davip RaPAPORT
Austen Riggs Center

Recent Advances in Science. Physics and
applied mathematics. Morris H. Sha-
mos and George M. Murphy. New
York University Press; Interscience,
New York, 1956. 384 pp. Illus. $7.50.

This volume includes papers that were
presented at a symposium on recent ad-
vances in science, held at New York Uni-
versity in the spring of 1954 for represen-
tatives of industrial, government, and
university laboratories. Although the vol-
ume did not appear until nearly 3 years
after the symposium, it represents an im-
portant addition to the library of review
articles in major fields of physics. The
contents and distinction of the book are
probably best shown by a simple listing
of the chapters and their respective au-
thors: ‘“Methods of applied mathema-
tics,” Richard Courant; “The future of
operations research,” Philip M. Morse;
“Atomic structure,” I. I. Rabi; “Micro-
wave spectroscopy,” C. H. Townes; “Nu-
clear structure and transmutation,” H. A.
Bethe; “Elementary particles,” V. F.
Weisskopf; “Electronuclear machines,”
Leland J. Haworth; “Neutron physics,”
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Norman F. Ramsay; “Transistor phys-
ics,” William Shockley; “Ferromagnet-
ism,” R. M. Bozorth; “Cryogenics; very
low temperature physics and engineer-
ing,” F. G. Brickwedde; and ‘“Physics
and the engineer,” Edward U. Condon.

A. V. AsTiN
National Bureau of Standards

Handbuch der Physik. vol. VII, Crystal
Physics 1. S. Fligge, Ed. Springer,
Berlin, 1955. vii + 687 pp. Illus. DM.
122.50.

Crystal Physics 1 consists of four long
articles: “Crystallography,” by Heinz
Jagodzinski, of Wiirzburg (103 pages);
“Lattice theory of the mechanical and
thermal properties of crystals,” by
Giinther Leibfried, of Géttingen (221
pages); “The specific heat of solids,” by
M. Blackman, of London (58 pages);
and “Theory of crystal imperfection,”
by Alfred Seeger, of Stuttgart (282
pages). These are followed, as is usual
in the Handbuch der Physik, by subject
indexes in German and English. Black-
man’s article is in English, the other
three are in German,

The first article develops the subject
of possible crystal lattices from the stand-
point of symmetry operations. Tables
compare the notations of different au-
thors. Next, the geometric character of
the different properties is treated, then
the external geometry of crystals. Finally,
the connection between chemical for-
mula and crystal structure is discussed
from a qualitative standpoint.

Leibfried’s article is, so to speak, a
new, more profound edition of Born’s
pioneer work. Although it has not been
possible for him to present all the de-
tails, Leibfried always gives the funda-
mental quantum-mechanical equations,
which consider the crystal as made up
of nuclei and electrons, and indicates
how one gets from that point to the
coarser treatment which considers whole
atoms or ions as the building stones. The
different types of energy interactions are
described, and the successes and the diffi-
culties that are encountered in explain-
ing why a particular substance has a par-
ticular lattice are indicated. Next, the
lattice theory of deformation and
stresses is given and compared with the
continuum expressions. A very useful
feature here is the tabulation of constants
for simple lattice types (that is, expres-
sions of elastic constants through inter-
molecular spring constants). The equa-
tions of motion from which the lattice
vibrations are calculated are a conse-
quence of the preceding theory. Then
follows the discussion of the more subtle
case of ionic crystals and the coupling
between lattice wave and electromag-

netic waves, but crystal optics is not
treated in detail. The thermodynamic
properties are next taken up, and here
there is some duplication with the next
article. There follows an interesting dis-
cussion of the non-Hooke’s law terms,
which are responsible for heat expan-
sion and thermal conductivity. The lack
of a complete theory is emphasized.

Blackman has specialized for many
years in calculating the distribution func-
tion of lattice vibrations, which governs
—although not very sensitively—the spe-
cific heat. He develops here the methods
which have become recently available
but emphasizes that each case demands
a separate calculation. In the simplest
approximation one uses a Debye func-
tion, but, to get agreement with lattice
theory and experiment, one must allow
the “constant” Debye temperature to
vary with temperature. In polyatomic
crystals, Blackman always uses, in this
approximation, pure Debye functions,
not, as is often done, sums of Debye and
Einstein functions. Detailed comparison
with the experiment are made.

The subject of crystal defects has been
developed only in recent years; there ex-
ist only a few coherent presentations that
are as detailed and extensive as that of
Seeger. Crystal defects are divided ac-
cording to their dimensions into those of
zero dimensions—empty lattice places,
dislocated atoms—and those of one or
two dimensions (dislocations, grain
boundaries). The former may be a re-
sult of thermal equilibrium, and a de-
tailed treatment is given of their num-
ber, heat of formation, and migration
(diffusion). Those of the second kind
are responsible for the diminished me-
chanical strength of crystals. They may
be line dislocations, which wander under
the influence of stresses and produce slip,
or screw dislocations, which are impor-
tant in crystal growth and are, in fact,
decisive for the growth of ionic crystals.

In the whole volume, the printing is
excellent and there is an abundance of
illustrations. These are particularly valu-
able because so many geometric ques-
tions are discussed; in addition, many
experimental results are presented graph-
ically, especially in Blackman’s article.
The proofreading must have been excep-
tionally careful; I cannot remember hav-
ing noticed any printing errors.

In one point, at least, some of the
articles differ from those in the first two
editions of the Handbuch. The latter
tried to give a complete bibliography of
their subject, so that it was sufficient for
a research worker to take the Hand-
buch as a starting point and search the
literature for only about a year prior to
the publication date. Obviously, as a
matter of policy, the present encyclo-
pedia treats this problem differently.
This is illustrated in the present volume.
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The articles are, in general, excellent
representations of the present state of
knowledge, but if one is interested in a
particular disputed point or in whether
someone else in the past has expressed a
particular idea, one cannot rely on the
fact that the dispute or the idea is not
cited in the Handbuch. 1 assume that
the present policy is necessary because
of the enormous mass of material to be
covered, but I cannot avoid being sorry
that this is so.

Karn F. HERZFELD
Catholic University of America

New Books

Man into Space. New projects for
rocket and space travel. Hermann Oberth.
Translated from the German by G. P. H.
de Freville. Harper, New York, 1957. 246
pp. $4.50.

The Art of Painting. Leonardo da
Vinci. Translated from the Italian by
John Francis Rigaud, with an introduc-
tion by Alfred Werner. Philosophical Li-
brary, New York, 1957. 224 pp. $4.75.

Lascaux and Carnac. Glyn Daniel. Mac-
millan, New York; Butterworths, London,
ed. 2, 1957. 127 pp. $3.

Genetic Mechanisms: Structure and
Function. vol. XX1I of Cold Spring Harbor
Symposia on Quantitative Biology. Bio-
logical Laboratory, Cold Spring Harbor,
New York, 1956. 410 pp. $8.

Trade and Market in the Early Em-
pires. Economies in history and theory.
Karl Polanyi, Conrad M. Arensberg,
Harry W. Pearson, Eds. Free Press, Glen-
coe, Ill., 1957. 400 pp. $6.

Progress in Low Temperature Physics.
vol. II. C. J. Gorter, Ed. North-Holland,
Amsterdam; Interscience, New York,
1957. 491 pp. $10.75.

Geometric Integration Theory. Hassler
Whitney. Princeton University Press,
Princeton, N.J.; Oxford University Press,
London, 1957. 401 pp. $8.50.

Practical Physics. A course of introduc-
tory experiments. R. W. Parsons. Hong
Kong University Press, Hong Kong; Ox-
ford University Press, London, 1957. 89

p.

Soil Conservation. J. H. Stallings. Pren-
tice-Hall, Englewood Cliffs, N.J., 1957.
586 pp. $8.50.

Man as an Animal. W. C. Osman Hill.
Hutchinson, London, 1957. 176 pp. $1.50.

Psychological Aspects of Aging. Pro-
ceedings of a conference on planning re-
search, Baltimore, Md., 24-27 Apr. 1955.
John E. Anderson, Ed. American Psycho-
logical Association, Washington, D.C.,
1956. 331 pp.

Microbial Ecology. Seventh symposium
of the Society for General Microbiology
held at the Royal Institution, London,
Apr. 1957. Cambridge University Press,
Cambridge, England, 1957. 396 pp. $6.50.

Extinct Languages. Johannes Friedrich.
Philosophical Library, New York, 1957.
192 pp. $5.

Solid Geometry. Hugo Mandelbaum
and Samuel ‘Conte. Ronald, New York,
1957. 261 pp. $4.
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Man among the Stars. Wolfgang D.
Miiller. Criterion Books, New York, 1957.
Translated from Du Wirst Die Erde Sehn
als Stern, Deutsche Verlags-Anstalt. 307
pp- $4.95.

The Handbook of Private Schools. An
annual descriptive survey of independent
education. 1957. Porter Sargent, Boston,
ed. 38, 1957. 1120 pp.

Carotene. Its determination in biologi-
cal materials. V. H. Booth. Published
under the auspices of the Society for
Analytical Chemistry. Heffer, Cambridge,
England, 1957. 126 pp. 18s.

Radio Aids to Air Navigation. J. H. H,
Grover. Philosophical Library, New York,
1957. 148 pp. $6.

A Guide to the Literature of Chemistry.
E. J. Crane, Austin M. Patterson, and
Eleanor B. Marr. Wiley, New York; Chap-
man & Hall, London, ed. 2, 1957. 412
pp. $9.50.

Report of the Meeting on Semiconduc-
tors Held by the Physical Society in Col-
laboration with British Thomson-Houston
Ltd. Rugby, Apr. 1956. Physical Society
(London), London, England, 1957. 153
pp. Members, 12s. 6d; nonmembers, 20s.

Teaching Science in the Secondary
School. R. Will Burnett. Rinehart, New
York, 1957. 394 pp. $5.25.

Methods of Biochemical Analysis, vol.
IV. David Glick, Ed. Interscience, New
York, 1957. 371 pp. $8.50.

Gas Chromatography. A. 1. M. Keule-
mans. C. G. Verver, Ed. Reinhold, New
York; Chapman & Hall, London, 1957.
236 pp. $7.50.

Traité de Microscopie. Instruments and
techniques. A. Policard, M. Bessis, and M.
Locquin. Masson, Paris, 1957, 614 pp. F.
5200.

Annual Review of Medicine, vol. 8.
David A. Rytand and William Creger.
Annual Reviews, Palo Alto, Calif, 1957.
537 pp. $7.

The Microbial World. Roger Y. Stanier,
Michael Doudorff, and Edward A. Adel-
berg. Prentice-Hall, Englewood Cliffs,
N.J., 1957. 704 pp. $8.

Dairy Microbiology. Edwin M. Foster,
F. Eugene Nelson, Marvin L. Speck, Ray-
mond N. Doetsch, and Joseph C. Olson,
Jr. Prentice-Hall, Englewood Cliffs, N.J.,
1957. 492 pp. $10.

Development of Vertebrates. Emil
Witschi. Saunders, Philadelphia, 1956.
604 pp. $8.50.

Readings in  Marriage Counseling.

Clark E. Vincent. Crowell, New York,
1957. 12 pp. $4.50.

Thought, Life and Time as Reflected
in Science and Poetry. H. G. Wood. The
tenth Arthur Stanley Eddington memorial
lecture. Cambridge University Press, Cam-
bridge, England, 1957 (order from Cam-
bridge Univ. Press, 32 E. 57 St.,, New
York). 64 pp. Paper, $0.90.

Plant Protection Conference 1956. Pro-
ceedings of the second international con-
ference at Fernhurst Research Station,
England. Edited by Plant Protection, Ltd.
Academic Press, New York; Butterworths,
London, 1957. 326 pp. $9.

A Text-Book of Surgical Pathology.
Charles F. W. Illingworth and Bruce M.
Dick. Little, Brown, Boston, ed. 7, 1956.
738 pp. $14.

Miscellaneous Publications

(Inquiries concerning these publications should be
addressed, not to Science, but to the publisher or
agency sponsoring the publication.)

Teaching about Cancer. A guide to
source materials and information prepared
to help secondary-school administrators
and teachers in developing instruction on
cancer suitable to their curriculum re-
quirements. American Cancer Society,
New York, 1957. 48 pp. Free on request.

Institute of International Education
37th Annual Report, 1956. Institute of
International Education, New York, 1957,
56 pp.

Interim Report to the Congress from
the Commission on Increased Industrial
Use of Agricultural Products. J. Leroy
Welsh, Karl D. Butler, George H. Cop-
pers, Charles R. Sayre, Frank J. Welch.
c/o U.S. Department of Agriculture,
Washington, D.C., 1957. 190 pp.

Annotated Tables of Strength and Elas-
tic Properties of Rocks. Paper No. 663-G.
Rudolph G. Wuerker. Petroleum Branch,
American Institute of Mining Engineers,
Dallas, Tex., 1956. 22 pp. Single copy
free to AIME members; $0.25 per addi-
tional copy.

Directory of Fisheries Institutions: Asia
and the Far East. United Nations Indo-
Pacific Fisheries Council secretariat, Ed.
Food and Agriculture Organization of the
United Nations, Regional Office for Asia
and the Far East, Bangkok, Thailand,
1957. 78 pp.

American Cooperation with Higher
Education Abroad. A survey of current
programs. Bull. 1957, No. 8. Paul S.
Bodenman, with the cooperation of the
Inter-Agency Committee and the Presi-
dent’s Baylor Proposals. 220 pp. $0.75.
Opening Enrollment in Higher Educa-
tional Institutions: Fall 1956. Circ. No.
496. M. Clemens Johnson and C. George
Lind. 46 pp. $0.35. Trends in Significant
Facts on School Finance, 1929-30 to
1953-54. Circ. No. 498. Clayton D.
Hutchins, Albert R. Munse, Edna D.
Booher. 84 pp. $0.60. U.S. Department
of Health, Education, and Welfare (order
from Government Printing Office, Wash-
ington 25, D.C.), 1957.

Early White Influence upon Plains In-
dian Painting. George Catlin and Carl
Bodmer among the Mandan, 1832-34.
Misc. col., vol. 134, No. 7. Publ. 4292.
John C. Ewers. 11 pp. 4 Skull of the
Bridger Middle Eocene Creodont, Patrio-
felis Ulta Leidy. Misc. col., vol. 134, No.
8. Publ. 4293. C. Lewis Gazin. 20 pp.
Smithsonian  Institution, Washington,
D.C., 1957.

Production and Mill Utilization of Feed
Grains in Arkansas. Bull. 583. W. R. Mor-
rison. 30 pp. When to Harvest Oats for
Hay and Silage. Bull. 586. R. L. Thurman,
O. T. Stallcup, J. L. Stephens, N. E. Jus-
tus. 18 pp. Arkansas Soybean Variety
Trials, 1951 to 1956. Rept. ser. 65. C. E.
Caviness and P. E. Smith. 11 pp. Agricul-
tural Experiment Station, College of Agri-
culture and Home Economics, University
of Arkansas, Fayetteville, 1957.

The Scalp and Its Care. With clinical
notes on dandruff and seborrhea. Schering
Corp., Bloomfield, N.J., 1957. 25 pp.
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