chemosynthetic assimilation of earbon and to auto-
trophic ‘and heterotrophic assimilation of nutrients.
Also considered are the end-products of metabolism
and various aspects of growth.

Because of the very broad field covered in a limited
space, this book is not an intensive monograph and
has little to offer the specialist. To students and re-
seareh workers who desire a brief survey of the bio-
chemical literature of this heterogeneous group of
plants, this book will offer much information of inter-
est. The bibliography of some 300 items and the index
add to the value of the book. It is well worth the price
asked.

M. H. Apams
Department of Microbiology,
New York University College of Medicine

Introduction to Tensors, Spinors, and Relativistic
Wave-Equations (Relation Structure). E. M. Cor-
son. Hafner, New York, 1953. xii + 221 pp. $10.

The phrase relation structure in the title is impor-
tant to an understanding of the content of this valu-
able book and of the point of view from which it is
written. The existence of half-integral spin fields in
the description of the elementary particles is very
deeply connected with the existence of an essentially
two-valued representation of the basie group of phys-
ics. This purely mathematical faect that the proper
(homogeneous) Lorentz group is rightly regarded as
one of many homomorphic images of the more fun-
damental spin representation group leads to an ex-
tensive and intricate set of interrelationships among
various transformation groups, their infinitesimal
generators, and the spaces on which they operate. It
is with these structural relationships that the author
is concerned, and they give his book a permanence of
value it could not otherwise achieve in view of the
somewhat chaotic and inecomplete state of the physical
theory expounded.

The first two chapters form part I, “Mathematical
introduction,” and establish the basic mathematical
framework of the tensor and spinor analysis, respee-
tively. The selection of material here is explained in
the preface:

Our presentation is based on the view that the theo-
retical physicist is primarily interested in the intelli-
gent application of the rules of the spinor calculus,
rather than in the more abstruse geometrical theory
of the pure mathematician (which is not intended to
detract from the necessity and beauty of the latter
development).

The result of this policy decision is that the spinor
formalism is developed mercilessly and is used with
casual ease. Since there is every indication that the
author himself has understood the underlying geome-
try (not so abstruse, really), the loss of clarity is not
as great as might be expected from dependence on
the massive notational framework with its multiplicity
of indices. (The only extended treatment of this
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geometry in the formalism of the present volume
known to me is in the 1935-36 notes on lectures by
O. Veblen and myself entitled “Geometry of complex
domains.” These have been long out of print and un-
available but are now being reprinted at The Institute
for Advanced Study, Princeton, N.J.).

The second part, “Physical principles,” treats the
general field theory and relativistic wave-equations in
their field and matrix-algebraic aspects. Beginning
with a Lagrangian density, the variation principle is
used to derive field equations. Other topics in Chapter
3 include conservation theorems, gauge invariance,
interaction of electromagnetic and matter fields, and
canonical Hamiltonian formulation of the field theory.

The Dirac-Fierz-Pauli theory is given major atten-
tion in Chapter 4, but the Chandra and Proca contri-
butions are also considered, the 4-spinor formulation
is developed, and there is a concluding section on spin
and statisties.

The final and longest chapter (66.pp.) reconsiders
and systematizes the theory from the point of view of
the representations of the homogeneous and inhomo-
geneous Lorentz groups, as developed by Wigner,
Bargmann, Gelfand, Neumark, and others. Here the
powerful concepts of the structure of algebras are
used to establish the essential identity of apparently
different wave-equations.

The book is rich in its detail, is literate in style, and
contains a valuable bibliography and index. The print-
ing was done by Blackie and Son in Glasgow and fully
sustains the high reputation of that firm. While the
book is certainly very difficult to read, and a small
part of this should be charged to the author, the con-
tribution it makes to the foundations of theoretical
physies is considerable.

WALLACE GIVENS
Department of Mathematics,
University of Temnessee, and
Institute of Mathematical Sciences,
New York University

An Lllustrated Catalogue of the Rothschild Collec-
tion of Fleas (Siphonaptera) in the British Mu-
seum, vol. 1. Tungidae and Pulicidae. G. H. E.
Hopkins and Miriam Rothschild. British Museum
(Natural History), London, 1953. 361 pp. Illus. +
plates. £4 4s.

G. H. E. Hopkins, assistant to Karl Jordan at
Tring and recently retired from the British African
Service as a medical entomologist, is a top authority
on world fleas. Miriam Rothschild, daughter of the
late N. C. Rothschild, founder, one might say, of
world siphonaptery, is a speecialist in bird fleas and
underwriter of the cost of this elaborate catalogue.

The unexcelled art work is made up of line draw-
ings, many comparative, mostly from the pen of Jor-
dan’s young assistant, F. G. A. M. Smit, who is an
artist in his own right and an enthusiaste student of
world fleas. Some are from the originals or are a modi-
fication of them. The photomierographs, which make
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up a section of their own, are a new feature in flea
study and are exquisitely done.

The work is dedicated to Karl Jordan, father and
dean of the students of fleas the world over, and
friend, companion, and associate of the late N. C.
Rothschild. Through the foresight and vision of
Rothschild and Jordan the Catalogue now becomes
possible.

Volume I contains: a foreword related to the his-
tory of the Tring Museum and the work of Rothschild
and Jordan there; an introduction that covers the
scope of this effort, the phylogenetic relationships of
the fleas, and a series of other pertinent items; a most
extraordinary glossary; a key to the superfamilies and
families of fleas; a review of the family Tungidae
that covers six species of Tunga, 14 of Hectopsylla,
and two of Rhynchopsyllus; a 288-page review of the
family Pulicidae that covers 15 species of Echidno-
phaga, one each of Delopsylla, Juxtapulex, Moe-
opsylla, Centetipsylla, Nesolagobius, Spilopsyllus,
Ornithopsylla, Actenopsylla, Synopsyllus, and Para-
pulex, two each of Archaeopsylla, Aphropsylla, and
Pariodontis, three each of Pulex and Cediopsylla, five
each of Hoplopsyllus, and Synosternus, six of Pro-
caviopsylla, eight of Ctenocephalides, 54 of Xenop-
sylla. All of these species are keyed, illustrated, and
desecribed together with world-wide records. The ap-
pendix contains the “deed of gift,” dated 27 Feb-
ruary 1913, bestowing the Rothschild collection of
fleas to the British Museum. There is also ‘a portion
of the “last will and testament” of N. C. Rothschild,
endowing the collection for the Museum. The index is
brief but adequate. Figure 466 is a.fold-up map of
the world, illustrating ‘the zoogeographical areas. The
final 100 pages of the volume are the photomicro-
graphs with their tables of explanation.

As one browses through the pages of the Catalogue,
one is ever conscious of the presence of the ghost-
writers, Nathaniel Charles Rothschild and Karl Jor-
dan, the pioneers of siphonaptery, whose works are
here commemorated.

C. ANDRESEN HUBBARD

Tigard, Oregon

Quantitative Organic Analysis via Functional
Groups, Sidney Siggia. Wiley, New York and
Chapman & Hall, London, ed. 2, 1954. 227 pp.
Ilus. $5.

The author has expanded by 75 pages the first
edition of this brief book on the quantitative deter-
mination of functional groups in organic compounds.
The introduction of 14 new procedures now makes
available clear and concise directions for about 38
functional groups. Minor changes have been made in
the methods presented in the first edition, where ex-
perience showed that increased accuracy and pre-
cision could be obtained. The literature source of
each method is given, and the author has indicated
the scope and limitations of the procedures.

A brief discussion of the use of phase diagrams for
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analyzing mixtures by titration to a turbidimetric end-
point has been added. Also, a short discussion, with
a good specific example, of the value of functional
group determination in the identification of com-
pounds is included.

This book is useful, not only to all analytical chem-
ists but also to research chemists.

R. L. SHRINER

Department of Chemistry, State University of Iowa

Books Reviewed in
THE SCIENTIFIC MONTHLY

August

Arctic Bibliography, vols. 1-3, Arctic Institute of North
America (Supt. of Documents). Reviewed by Trevor
Lloyd.

Jaarboek, 1952—1953, Koninklijke Nederlandse Akademie
van Wetenschappen (Noord-Hollandsche Uitgevers).
Reviewed by D. ter Haar.

The Living Brain, W. Grey Walter (Norton). Reviewed
by Robert H. Oster.

General Virology, S. E. Luria (Wiley; Chapman & Hall).
Reviewed by S. Edward Sulkin.

Advances in Virus Research, vol. I, Kenneth M. Smith
and Max A. Lauffer, Eds. (Academic Press). Reviewed
by G. W. Beadle.

Mitosis, Franz Schrader (Columbia Univ. Press). Re-
viewed by D. G. Catcheside.

Paying for Medical Care in the United States, Oscar N.
Serbein, Jr. (Columbia Univ. Press). Reviewed by Rus-
sel V. Lee.

Chemical Methods in Industrial Hygiene, Frederick H.
Goldman and Morris B. Jacobs (Interscience). Re-
viewed by Karl L. Dunn.

Educational Wastelands, Arthur E. Bestor (Univ. of Illi-
nois Press). Reviewed by Fletcher G. Watson.

Energy in the Future, Palmer C. Putnam (Van Nostrand).
Reviewed by Warren Weaver.

Keeping and Breeding Aquarium Fishes. C. W. Emmens
(Academic Press). Reviewed by Christopher W. Coates.

New Books

Insect Fact and Folklore. Luey W. Clausen, Maemillan,
New York, 1954. xiv + 194 pp. Illus. $3.50.

A Treatise on Conic Sections. George Salmon. Chelsea
Publ,, New York, ed. 6, 1954. xv + 399 pp. Illus. Paper,
$1.94; cloth, $3.25.

The Structure of Metals and Alloys. William Hume-
Rothery and G. V. Raynor. Institute of Metals, Lon-
don, ed. 3, 1954, viii+363 pp. Illus. + plates. $5.50.

Learning Theory, Personality Theory, and Clinical Re-
search., The Kentucky Symposium. Donald K. Adams
¢t al. Wiley, New York; Chapman & Hall, London, 1954.
ix 4+ 164 pp. Illus. $3.50.

Optical Image Evaluation. Proc. NBS Sympesium held
18-20 Oct. 1951. National Bureau of Standards, Wash-
ington, 1954 (Order from Supt. of Documents, GPO,
Washington 25). x+ 289 pp. Illus. $2.25.
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