few typographical errors. Even though

it does not quite attain the author’s

goals, the book will make a useful addi-

tion to the diagnostic laboratory.
LESLIE A. STAUBER

Department of Zoology,

Rutgers University

Origins of Quantum Physics

The Classical Atom. Francis L. Fried-
man and Leo Sartori. Addison-
Wesley, Reading, Mass., 1965. x +
118 pp. Illus. Paper, $2.50.

The book by Friedman and Sartori,
The Classical Atom, is clearly and con-
cisely written, and is a pleasure to read.
The monograph is the first one of a
series intended for students as an intro-
duction to quantum mechanics; prob-
lems are given at the end of each
chapter. The first volume, which dis-
cusses the development of physics be-
fore the establishment of the Ruther-
ford atom, is mainly an excellent
demonstration that classical mechanics
cannot explain many of the observed
phenomena. The early experiments,
which eventually led to quantum me-
chanics, are described in some detail.
The mathematical apparatus needed to
understand the physics is lucidly and
rigorously derived.

The first chapter deals essentially
with the discussion of the existence
of atoms, and measurements of such
fundamental constants as Avogadro’s
number and the charge of ions.

The second chapter might be en-
titled “Kinetic theory.” The virial
theorem is used to derive the equation
of state. There is a good discussion of
random walk and a derivation of the
Maxwell-Boltzmann equation, as well
as the classical equipartition law of
the energy. The discrepancy between
measured and calculated specific heat
of various substances is the first indi-
cation that classical theory fails when
applied to atoms.

The third and longest chapter deals
with atomic structure. It begins with
Thomson’s discovery of the electron.
Canal rays and the early beginnings
of mass spectroscopy are discussed.
The authors give an excellent descrip-
tion of the confused thoughts about
atomic structure which lasted well into
the 20th century. This is a period of
physics which many of us have for-
gotten, and one which most have never
heard of. Some of the false starts made
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in attempting to explain the behavior
of atoms are described in some detail.
Friedman and Sartori’s description of
the theory of the Thomson atom,
which I knew only by name, I found
particularly interesting. The scattering
experiments with o and g particles led
to the more successful Rutherford
model of the atom. The book ends
with a discussion of the early attempts
to explain the structure of atomic
nuclei. However, because the Ruther-
ford atom would not be stable if the
electron obeyed the laws of classical
mechanics and electromagnetism, the
book ends with a huge question mark.

I regret that the decision has been
made to publish Friedman and Sartori’s
work in separate short monographs.
It somewhat resembles a detective
story in which the solution is promised
to come in a later book. But the
masterly execution of this first mono-
graph leads one to look forward to the
publication of the other volumes in the
series.

MariA GOEPPERT MAYER

Department of Physics,
Revelle College,
University of California, San Diego

Optical Quantum Electronics

Quantum Electronics and Coherent
Light. Course 31, International
School of Physics “Enrico Fermi.”
C. H. Townes and P. A. Miles,
Eds. Academic Press, New York,
1965. xii + 371 pp. Illus. $16.

Although the subject of quantum
electronics may be said to have come
into existence in 1954 with the develop-
ment of the molecular beam micro-
wave maser, its present rate of growth
did not begin until the appearance of
the optical maser, or laser, in 1960.
Since then, the “optical branch” of
quantum electronics has grown phe-
nomenally and was the subject of a
course in August 1963 at the Interna-
tional School of Physics “Enrico Fer-
mi,” this course being the basis of
the present volume.

Optical quantum electronics is con-
nected with several branches of phys-
ics. It is, therefore, not easy to produce
a collection of 21 papers that covers
the subject sufficiently broadly to rep-
resent a course given at an interna-
tional school and, yet, does not
appear to be a series of unrelated
articles, each touching only briefly on

its subject, The editors have solved
this problem reasonably well with pa-
pers on optically pumped and injec-
tion lasers, electromagnetic resonators,
theory of laser oscillation, maser noise,
the spectra of ions in crystals, non-
linear optical effects, Raman masers,
and coherent Raman and Brillouin ef-
fects. Articles on high-resolution spec-
troscopic techniques and velocity of
light measurements seem to be some-
what out of place. Regrettable omis-
sions are articles on spectra related to
gaseous lasers. Because the volume con-
stitutes the proceedings of a course,
much of the material is tutorial, but
there is a considerable amount that
can be regarded as a presentation or
summary of the authors’ latest research
results. Inclusion of matter of the lat-
ter type in a volume published almost
two years after the course was given
inflicts a hardship on the reader who
is not familiar with recent develop-
ments in the field; he cannot tell
which material has been superseded,
perhaps by the author himself. Yet
this is just the reader for whom the
tutorial material is intended.

Much of the tutorial material is well
presented, and the book will be of
value to the nonspecialist. Since the
topics covered have a wide range,
everyone is a nonspecialist in some of
the topics, and even a worker in one
field of quantum electronics will find
that the material in the other fields
is useful. The book is also a conven-
ient source of references. Poor typog-
raphy and lack of editorial attention
to the English of some of the foreign
contributors mar the volume.

I. R. SENITZKY
Institute for Exploratory Research,
U.S. Army Electronic Command,
Fort Monmouth, New Jersey

New Books

Biological and Medical Sciences

Global Impacts of Applied Microbi-
ology. Proceedings of a coordination
conference  (Stockholm), July-August
1963. Mortimer P. Starr, Ed. Almgqvist
and Wiksell, Stockholm; Wiley, New
York, 1965. 586 pp. Illus. $15. Forty-
three papers on the following topics:
Some philosophies of applied microbiol-
ogy (5 papers); Interactions of general
and applied microbiology (5 papers);
Food and agricultural microbiology (12
papers); and Industrial and chemical mi-
crobiology (21 papers).

Grant’s Method of Anatomy: By Re-

(Continued on page 530)
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The J.T.Baker BATCH Directory
- An informational tool for
locating compounds of carbon
with structural atomic ele-
ments selected by the user.

Now you can find the carbon compound you
need from J. T. Baker’s laboratory line as
quickly as you can jot down the BATCH Number. J. T. Baker’s unique BATCH Direc-
tory uses a five-digit code that classmes a chemical according to structural and
atomic elements.

The code is easy to use. The B-digit (B =Basis or Benzene Ring Number) denotes
the nature (and number) of rings present. The A-digit (A=Atomic class) is assigned on
the nature (and number) of atoms present other than carbon, hydrogen and oxygen.
The T-digit (T=Total heteratom count) relates to the number of atoms present other
than carbon and hydrogen. The C-digit (C=Carbon) is the unit’s value in the number
of carbon atoms in the empirical formula. The H-digit (H=Hydrogen) is derived from
the number of hydrogen atoms in the empirical formula.

Once you're familiar with the assignment of BATCH Numbers, you’ll be able to
pinpoint the compounds you want from the more than 5,000 organic compounds
available from J. T. Baker. Make this “system” work for you in establishing: (1)
members of a class of structures; (2) substitution products of a structure; (3) iso-
mers or homologs of a structure; (4) the usual or systematic name of a class of
compounds. Write today for your copy of J. T. Baker's BATCH Directory, Dept. CTK.

J.T. Baker Chemical Co., Phillipsburg, N. J. G

P"t;,.c"@

‘BAKER ANALYZED’' REAGENTS « LABORATORY ORGANICS » SPECIALTY GASES

Delmar’s new complete line
of cryogenic equipment

from Dewar Flasks to complete cryostats

COMPLETE CRYOSTATS—Providing stable envi-
ronment for studies in the range of 1.2°K and higher,
these units are supplied completely assembled and ready
to install.

SPECIAL-PURPOSE CRYOSTATS—Delmar cryo-
stats can be made in any practical size or configuration
to meet special requirements. Units are available with
optical windows or for use with standard magnets.
RELATED ACCESSORIES—Specialized vacuum
equipment includes automatic liquid nitrogen level con-
troller, cryogenic fluid level detector, transfer tubes, and
low pressure gas regulator.

All operate without electri-

cal power.

DEWAR VESSELS, HAN-

DLING EQUIPMENT—

Heavy-duty and standard

vacuum vessels are offered

in cylindrical and spherical

configurations in sizes rang-

ing from 150 to 30,000 cc.

6 Delma

A SUBSIDIARY OF COLEMAN INSTRUMENTS, INC.

=
Ask for

new Cryogenic
Catalog DC-10S

/* SCIENTIFIC LABORATORIES

317 MADISON 5T., MAYWOOD, ILL.
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NEW BOOKS

(Continued from page 479)

gions, Descriptive and Deductive. J. C.
Boileau Grant and J. V. Basmajian. Wil-

liams and Wilkins. Baltimore. ed. 7, 1965.
795 pp. Hlus. $13.50.
Handbook of Human Embryology.

R. W. Haines and A. Mohiuddin, Wil-
liams and Wilkins. Baltimore, ed. 3,
1965. 239 pp. Ilus. $7.

Papers on Bacterial Viruses. Selected by
Gunther S. Stent. Little, Brown, Boston,
Mass., ed. 2, 1965. 447 pp. Hllus. Paper,
$5. Thirty papers.

The Pharmacological Basis of Therapeu-
tics. Louis S. Goodman and Alfred Gil-
man, Eds. Macmillan, New York, ed. 3,
1965. 1805 pp. Illus. $22.50.

Sensory Restriction: Effects on Behavior.
Duane P. Schultz. Academic Press. New
York. 1965. 224 pp. Illus. $7.50.

Studies on the Piriform Lobe. F. Val-
verde. Harvard Univ. Press, Cambridge,
Mass., 1965. 143 pp. Illus. $7.50.

General

Analytical Philosophy of History. Arthur
C. Danto. Cambridge Univ. Press. New
York, 1965. 330 pp. Hlus. $10.

Aspects of Scientific Explanation: And
Other Essays in the Philosophy of Science.
Carl G. Hempel. Free Press, New York,
1965. 515 pp. Illus. $12.50.

Biology—or Oblivion: Lessons from the
Ultimate Science. Brian Hocking. Schenk-
man, Cambridge, Mass., 1965. 128 pp.
Illus. $2.95.

The Dawn of European Civilization:
The Dark Ages. David Talbot Rice. Ed.
McGraw-Hill, New York, 1965. 360 pp.
Illus. $28.50. The contributors are David
Oates. R. H. Pinder-Wilson, Sirarpie der
Nersessian, Cyril Mango, J. M. Hussey,
Tamara Talbot Rice, Donald Bullough.
William Culican, Peter Lasko. David Wil-
son, Charles Thomas, Philip Grierson, and
Denys Hay.

Drinking in French Culture. Roland
Sadoun, Giorgio Lolli, and Milton Silver-
man. Rutgers Center of Alcohol Studies,
New Brunswick, N.J., 1965. 151 pp. $6.
Monographs of the Rutgers Center of Al-
cohol Studies, edited by Mark Keller.

Employment and Earnings Statistics for
States and Areas, 1939-64. U.S. Dept.
of Labor, Washington, D.C., 1965 (order
from Superintendent of Documents, Wash-
ington, D.C.). 696 pp. Paper. $4.

Freedom of the Individual. Stuart Hamp-
shire. Harper and Row, New York. 1965.
112 pp. $3.95.

Genetics and Prehistory. The Rede Lec-
ture, 1965. Sir Gavin de Beer. Cambridge
Univ. Press, New York, 1965. 38 pp. Illus.
Paper, $1.

A Guide to Fortran IV. Seymour V.
Pollack. Columbia Univ. Press. New York,
1965. 270 pp. Illus. $5.

A History of Marginal Utility Theory.
Emil Kauder. Princeton Univ. Press,
Princeton. N.J., 1965. 270 pp. Illus. $6.50.

A History of the Concept of Valency
to 1930. W. G. Palmer. Cambridge Univ.
Press. New York, 1965. 185 pp. Illus. $8.

The Student and the New Math: For
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NEW! DELUXE 4-Pi
RADIOCHROMATOGRAM
SCANNER

Model RSC-363 Deluxe Scanner

For Counting Tritium,
Carbon-14, Sulphur-35,
lodine-131, etc.

on PAPER STRIPS . ..
THIN-LAYER
CHROMATOGRAPHY

Features:

NO CONTAMINATION,
static charge and lint problems
as found in detectors positioned
one above the other. Paper
strips pass vertically between
2 side-by-side detectors.

THREE SEPARATE

GAS-FLOW DETECTORS:
2 for paper strips, one for
glass plates.

Send for FREE literature.
(Bulletin RS-6)

Subsidiary of Baird-Atomic, Inc.
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Elementary School Parents and Others.
Jerome T. Murray. Regnery, Chicago, Ill.,
1965. 716 pp. Illus. $4.95.

Yearbook of Physical Anthropology,
1963. Jack Kelso, Gabriel W. Lasker, and
Sheilagh T. Brooks, Eds. Published for
the American Assoc. of Physical Anthro-
pologists by Instituto de Investigaciones
Histdricas, Universidad Nacional Autén-
oma de México and Instituto Nacional de
Antropologia e Historia, México, D.F.,
1965 (available from Instituto Nacional
de Antropologia e Historia, Cérdoba 45,
México 7, D.F.). 310 pp. Illus. Paper.
Yearbook of Physical Anthropology Series,
vol. 11.

Yearbook of the National Institute of
Sciences of India, 1965. Natl. Institute of
Sciences of India, New Delhi, 1965. 245
pp. R. 15.

Mathematics, Physical Sciences,
and Engineering

Advances in Astronomy and Astro-
physics. vol. 3. Zdenék Kopal, Ed. Aca-
demic Press, New York, 1965. 401 pp.
Hlus. $14. Five papers: “The abundance
of elements in the solar atmosphere” by
Lawrence H. Aller; “Determination of
the elements of eclipsing variables from
Fourier transforms of their light curves”
by Masatoshi Kitamura; “Internal struc-
ture of the stars and apsidal motions” by
Zden&k Kopal; “Special analysis of solar
flares” by Zdenék Svestka; and “Survey
of modern cosmology” by Ya. B. Zeldo-
vich.

Annual Review of Astronomy and As-
trophysics. vol. 3. Leo Goldberg, Armin
J. Deutsch, and David Layzer, Eds. An-
nual Reviews, Palo Alto, Calif., 1965. 446
pp. Hlus. $8.50. Thirteen papers: “Cluster-
ing of galaxies” by G. O. Abell; “Absolute
spectral energy distributions in stars” by
J. B. Oke; “The energy balance and dy-
namics of the interstellar medium” by
F. D. Kahn and J. E. Dyson; “Spectral
line broadening” by Henri Van Regemor-
ter; “The system of .astrenomical con-
stants” by G. M. Clemence; “Theory of
stellar orbits in the galaxy” by A. Ollon-
gren; “Model atmospheres” by Jean-
Claude Pecker; “Chemical evidence bear-
ing on the origin of the solar system” by
Hans E. Suess; “Some observational as-
pects of stellar evolution” by Olin J.
Eggen; “Radio radiation from the galactic
nuclear region” by Bernard F. Burke;
“Cosmic  magnetobremsstrahlung . (syn-
chrotron radiation)” by V. L. Ginzburg
and S. I. Syrovatskii; “Spectra of comets
and their interpretation” by Claude Ar-
pigny; and “Radar astronomy” by Gordon
H. Pettengill and Irwin I. Shapiro.

Contemporary Algebra: First Course.
John R. Mayor and Marie S. Wilcox.
Prentice-Hall, Englewood Cliffs, N.J.,
1965. 480 pp. Illus. $4.96.

Coulomb Excitation. L. C. Biedenharn
and P. J. Brussaard. Oxford Univ. Press,
New York, 1965. 340 pp. Illus. Paper,
$6.40. Oxford Library of the Physical
Sciences.

Dissociation Constants of Organic Bases
in Aqueous Solution. D. D. Perrin. Butter-
worth, Washington, D.C., 1965. 474 pp.
Illus. $28.

ANOTHER NEW PRODUCT
OF NALGE RESEARCH

THIS NALGENE"’
CENTRIFUGE TUBE
WITHSTANDS
100,000 x G...

AND HAS THE
CLARITY OF GLASS!

m A new polycarbonate centrifuge tube
from Nalge is unexcelled for high speed
centrifuging. Originally designed for virus
vaccine studies, the tube is virtually
shatterproof. Available in two mouth
openings—%” and ¥2”. The %” opening
has a lip to prevent accidental spillage.
The price? Far below anything in its class.

m Nalge offers the most extensive line of
plastic centrifuge ware. Round or coni-
cal tubes, with or without closures. Bot-
tles—with flat or spherical bottoms. Plus
a variety of resins—all non-contaminat-
ing, corrosion-resistant and unbreakable,

= Polycarbonate tubes—window clear, . «
autoclavable . . . use in high speed re-
frigerated centrifuges. Polypropylene
tubes—autoclavable . . . extremely high
chemical resistance . . . priced to use as
disposables. Polyethylene tubes—eco-
nomical . . . high chemical resistance ...
low temperature applications.

m Nalgene Centrifuge Ware is always in
stock—ready for immediate delivery. As-
sortable with other Nalgene Labware for
maximum discount. Read the whole story
in our new brochure N-44. Ask your lab
supply dealer, or write Dept. 21221, The
Nalge Co., Inc., 75 Panorama Creek
Drive, Rochester, New York 14625.

éNALGENE

LABWARE

Leader in quality plastic labware since 1949
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