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The Theory of
Atomic Collisions
Third Edition
By SIR NEVILL MOTT. University of
Cambridge, and SIR HARRIE MASSEY,
University of London. This completely
revised and expanded edition takes ac-
count of the substantial research that
has been done since the second edition
appeared in 1949. While incorporating
the new methods and results, this edi-
tion follows the general lines of its
predecessor. Research has been exten-
sive in the area of collision phenomena,
partly due to their applications in the
study of the upper atmosphere, astro-
physics, plasma, and lasers.

191 figures. $19.20

High Energy
Nuclear Reactions
By ARTHUR BRADBURY CLEGG. Univer-
sity of Oxford. Describing some sig-
nificant features of reactions produced
by bombarding nuclei with nucleons
that have energies of lOOMeV or more,
this study makes an understanding of
reaction mechanisms possible, from
which considerable information about
the structure of the nuclei involved can
be derived. Particular attention is given
to some relatively simple reactions, in-
cluding elastic and inelastic scattering
and knockout reactions.

7 figures. $2.90

Melting and
Crystal Structure
By A. R. UBBELOHDE, Imperial College,
London; President, Faraday Society. In
many ways the liquid state of matter
presents one of the richest and most
diversified groups of unsolved problems
in modern physical chemistry. By sur-
veying current information in the field,
this book focuses attention on liquids
considered as "melts." Quasi-crystalline
models and anti-crystalline models re-
lated to them, may often be better
suited to describe liquids not too near
their critical points, than the quasi-
gaseous analogy. Many new avenues
for research on fluid condensed states
of matter involve this approach, and the
book has been written to stimulate and
serve in their exploration.

95 figures. $10.10

Oxford University Press
New York

BOOKS RECEIVED

ACOUSTICS
Underwater Explosions. By Robert H.
Cole. (Reprint of 19 IK ed.) 137 pp.
Dover, New York, 1905. Paper $2.75.
Dynamics of Vibrations. By Enrico
Volterra and E. C. Zachmanoglou. 622
pp. Charles E. Merrill. Columbus, Ohio,
1965. .¥17.50.

ASTRONOMY & ASTROPHYSICS
Vistas in Astronomy, Volume 6. Arthur
Beer. ed. 214 pp. Pergamon, New York,
1965. $13.00.
Solar Radio Astronomy. By Mtikul R.
Ktiiulu. 660 pp. Wiley, New York, 1965.
§19.75.

BIOPHYSICS & MEDICAL PHYSICS
The Strategy of Life. By Clifford Grob-
stein. 118 pp. Freeman. San Francisco,
1965. Cloth $3.50, paper $1-75.
Vision and Visual Perception. Clarence
H. Graham, ed. 637 pp. Wiley, New
York, 1965. $23.50.
The Physics of the Ear. By T. S. Littler.
378 pp. Pergamon, New York, 1965.
S12.00.

CHEMISTRY & CHEMICAL PHYSICS

Adsorption from Solutions ot Non-Elec-
trolytes. By J. J. Kipling. 328 pp. Aca-
demic, New York, 1965. $12.00.
Particle Size. Theory and Industrial Ap-
plications. By Richard D. Cadle. 390 pp.
Reirihold, New York, 1965. S16.50.
The Structure of Glass. Volume 5. Struc-
tural Transformations in Glasses at High
Temperatures. N. A. Toropov and E. A.
Porai-Koshits, eds. 223 pp. Consultants
Bureau, New York, 1965. $12.50.
The Molecular Designing of Materials
and Devices. Arthur R. von Hippel, ed.
272 pp. MIT Press. Cambridge, 1965.
$25.00.

The Chemistry of Diamond-like Semi-
conductors. By N. A. Goryunova. Transl.
from Russian by Scripta Technica. 236
pp. MIT Press, Cambridge, 1965. $10.00.

GEOPHYSICS & EARTH SCIENCE
Radiative Heat Exchange in the Atmos-
phere. (Revised ed.) By K. Ya. Kondraf-
ycv. Transl. from Russian by O. Tedder.
'Ill pp. Pergamon, New York, 1965. $8.50.
Physics of the Lower Ionosphere. By R.
C. Whitten and 1. G. Poppoff. 232 pp.
Prentice-Hall, Englewood Cliffs, New
Jersey, 1965. $7.50.

Physical Climatology. By William D.
Sellers. 272 pp. The University o£ Chicago
Press, Chicago, 1965. $7.50.

HANDBOOKS, TABLES, ETC.

Tahle of Meta-Stable Transitions for
use in Mass Spectrometry. By J. H,
Beynon, R. A. Saunders and A. E. Wil-
liams. 781 pp. American Elsevier, New
York. 1965. $16.50.
1965 Science Year. The World Book
Science Annual. 393 pp. Science Year.
Chicago, 1965.
CIRA 1965. (Cospar International Refer-
ence Atmosphere 1965.) Compiled by
Cospar Working Group IV. 313 pp.
North-Holland, Amsterdam, 1965. $7.50.

HISTORY & PHILOSOPHY OF SCIENCE
Encounter with the Future. By Fred
Hoyle. 108 pp. Trident, New York, 1965.
$-1.95.
The Scientific Revolution. By W. E.
Knowles Middleton. 88 pp. Schenkman.
Cambridge, 1965. Cloth $2.65, paper
$1.25.
Matter and Method. By R. Hand. 124
pp. St. Martin's. New York, 1965. 16 s.
Science U. S. A. By William Gilman. 499
pp. Viking Press. New York, 1965. S7.95.
Science in Canada. Selections from the
Speeches of E. W. R. Steacie. J. D. Bab-
bitt, ed. 198 pp. University of Toronto
Press. Toronto. 1965. $5.95.
The Collected Papers of Lord Rutherford
of Nelson. Vol 3. -428 pp. Interscience,
New York, 1965. $15.00.
Science in the Sixties. The Tenth An-
niversary GTOSR Scientific Seminar June
1965. David L. Arm. cd. 206 pp. Univer-
sity of New Mexico, Albuquerque, 1965.

MATHEMATICS

Principles of Vector Analysis. By Jerry
B. Marion. 139 pp. Academic, New York,
1965. Cloth .S5.50, paper $2.45.
The Theory of Stochastic Processes. By
I). R. Cox and H. D. Miller. 398 ppi
Wiley, New York, 1965. SI 1.50.
Representation Theory of Finite Groups.
By Martin Burrow. 185 pp. Academic,
New York, 1965. Cloth $6.50, paper S3.45.
Linear Operations in Hilbert Space. By
Werner Schmeidler. Transl. from Ger-
man by J. Strum. Revised and edited by
A. Shenitzer and D. Solitar. 122 pp. Aca-
demic, New York, 1965. Cloth S6.00.
paper $2.95.
From Pythagoras to Einstein. By K. 0.
Friedrichs. 88 pp. Random House, New
Y'ork, 1965. SI.95.
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The Method of Averaging Functional
Corrections. Theory and Applications.
By Anton Yur'yevich Luchka. Transl.
from Russian by Scripta Technica. 136
pp. Academic, New York, 1965. Cloth
$6.50, paper $3.45.

Calculus of Variations and Partial Differ-
ential Equations of the First Order.
Part 1: Partial Differential Equations of
the First Order. By C. Carathcodory.
Transl. from German by Robert B. Dean
and Julius J. Brandstatter. 171 pp. Hold-
en-Day, San Francisco, 1965. $8.50.

MECHANICS

Theory of Elasticity and Plasticity. By
H. M. Westergaard. (Reprint of 1952,
ed.) 176 pp. Dover, New York, 1965.
Paper $1.75.
The Numerical Solution of Two-Di-
mensional Problems of the Theory of
Elasticity. By Lewis Eugene Hulbcrt.
17K pp. Ohio State University, Colum-
bus, 1965. Paper $4.00.

Operational Methods in Nonlinear Me-
chanics. By Louis A. Pipes. 99 pp. Dover,
New York, 1965. Paper $1.50.
Formulas for Stress and Strain (4th ed.).
By Raymond J. Roark. 432 pp. McGraw-
Hill, New York, 1965. §12.50.

NUCLEAR PHYSICS

Nuclear Structure and Electromagnetic In-
teractions. Scottish Universities' Summer
School 1964. N. MacDonald, ed. 510 pp.
Plenum Press, New York, 1965. $22.50.
Mossbauer Effect Methodology, Volume
1. Symp. Proc. (New York, Jan. 1965).
Irwin J. Greverman, ed. 200 pp. Plenum
Press, New York, 1965. .$12.50.

NUCLEAR POWER & TECHNOLOGY
Principles of Radiation Protection Engi-
neering. By Lawrence Dresner. 451 pp.
McGraw-Hill, New York, 1965. .$15.00.

OPTICS & SPECTROSCOPY
Transformations in Optics. By Lawrence
Mertz. 116 pp. Wiley, New York, 1965.
$8.95.

PARTICLE PHYSICS

Lectures in Theoretical Physics. Summer
School Proc. (Boulder, 1964). Vol. VIIC,
Statistical Physics, Weak Interactions,
Field Theory. Wesley E. Brittin, ed. 488
pp. University of Colorado Press, Boul-
der, 1965. 17.00.

An Introduction to Neutron Transport
Theory. By J. H. Tait. 142 pp. American
Elsevier, New York, 1965. $6.00.
Angular Correlation Methods in Gamma-
Ray Spectroscopy. By A. J. Ferguson. 214
pp. (North-Holland, Amsterdam) Wiley,
New York, 1965. .$8.50.

Weak Interactions of Elementary Parti-
cles. By L. B. Okun'. Transl. from Rus-
sian by /.. Lei man. 174 pp. Israel Pro-
gram for Scientific Translations, Jerusa-
lem, 1965. .$12.75.

Progress in Elementary Particle and
Cosmic Ray Physics, Volume VIII. (. G.
Wilson and S. A. Wouthuysen, eds. 393
pp. (North-Holland, Amsterdam) Wiley,
New York, 1965. .$11.00.

PHYSICS OF FLUIDS

Physics of Plastics. P. D. Ritchie, ed.
447 pp. Van Nostrand, Princeton, New
Jersey, 1965. $19.50.

Theory of Jets in Ideal Fluids. By M. I.
Gurevich. Transl. from Russian by Rob-
ert L. Street and Konstantin Zagustin.
585 pp. Academic. New York, 1965. $15.00.

PLASMA PHYSICS

Plasma Physics. By All Bulent and Marion
Cambel. 120 pp. Heath, Boston, 1965.
.$1.32.

Plasma Diagnostic Techniques. Richard
H. Huddlestone and Stanley L. Leonard,
eds. 627 pp. Academic, New York, 1965,
$19.50.

A Textbook of Magnetohydrodynamics.
By J. A. Shercliff. 265 pp. Pergamon,
New York. 1965. Paper $3.95.

SOLID STATE PHYSICS

Nuclear Magnetic Resonance and Relaxa-
tion in Solids. Conf. Proc. (U. of Leuven,
Sept. 1964). Lieven Van Gerven, ed. 422
pp. North-Holland, Amsterdam, 1965.
$12.50.

An Introduction to Mathematical Crystal-
lography. By M. A. Jaswon. 125 pp. Amer-
ican Elsevier, New York, 1965. $6.00.
Physics of Solids at High Pressures. Conf.
Proc. (Tucson, April 1965.) C. T. Tom-
izuka and R. M. Emrick, eds. 595 pp.
Academic, New York, 1965. $14.50.

SPACE SCIENCES & AERODYNAMICS
Life Beyond the Earth. By Samuel Mof-
fat and Elie A. Shneour. 156 pp. Na-
tional Science Teachers Association, Wash-
ington, 1). C. 1965. Paper 50 cents.
Space Physics with Artificial Satellites. By
Ya. L. Al'pert, A. V. Guievich, and L. P.
Pitaevskii. Transl. from Russian by H. H.
Nickle. 240 pp. Consultants Bureau, New
York, 1965. $25.00.

Heat Transfer in Structures. By H.
Schuh. 340 pp. Pergamon, New York,
1965. $10.00.

Research Inspired by the Dutch Wind-
mills. An Account of an Extensive Pro-
gramme of Research and Development
initiated and organized by the Prinsen-
molen-Committee. 200 pp. H. Veenman
en Zonen, Wageningen, Netherlands.
1965. $15.00.

Table of
Integrals,
Series, and
Products

by I. S. Gradshteyn
and I. M. Ryzhik

Translated from the 4th Russian edi-
tion by Scripta Technica, Inc.
Translation edited by Alan Jeffrey

This book, prepared from
world-wide sources is the most
extensive single volume collec-
tion of integrals available. A
translation of the 4th Russian
edition, it contains over twice the
number of entries of any of the
previous editions.
• Bibliographic references given

for entries
• Detailed table of contents

makes formulas readily ac-
cessible

• Special functions include
Mathieu, Lommel, Struve,
and Meijer's G-Function

Major Headings: Introduction. Ele-
mentary Functions. Indefinite In-
tegrals of Elementary Functions.
Definite Integrals of Elementary
Functions. Indefinite Integrals of
Special Functions. Definite Integrals
of Special Functions. Special Func-
tions. Bibliographic References.

(G598) 1965, 1086 pp., $10.50

SEND THIS ORDER FORM TO:
YOUR TECHNICAL BOOKSELLER OR

Academic Press
111 FIFTH AVENUE

NEW YORK, N.Y. 10003

Please Send The Following:
Q G598—Table of Integrals, Series,

and Products

Name

Affiliation

Address

City State Zip. . .

Remittance enclosed • Bill me •

No charge lor postage and handling
on orders accompanied by payment.
New York City deliveries please add
5% sales tax; other N.Y. State de-
liveries add 2%. 33-36
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Cust om

For additional information contact;
Dr. Daniel F. McDonald
14th Floor First National Building
El Paso, Texas 79901
Tel. A / C 915 542-1637
TWX 910 964-1312

G-TJTSTS and SYSTE3MS
BDM offers custom design in the field of electron
beam guns & systems. The guns are rugged,
demountable units which assure continuous beam
adjustment during operation at Icilovolt acceler-
ations. The spot size (of the order of microns]
can be utilized as a tool in:

Information storage

Etching of microcircuitry

Microminiature welding

Materials joining

Zone refining

Micromachining and other

related applications

We welcome the opportunity to quote on stand-
ard or custom designs to meet your exact needs,
and recommend that you consult us early in your
planning stage.

B R A D D O C K , DUNN AND M c D O N A L D , INC,
^-^BB Scientific and Engineering Programs

!/ / 1O9 North Oregon Street El Paso, Texas 79901

SERIES 3150
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IS NO LONGER NEEDED
LEAK DETECTOR COLD TRAPS!

NOW THAT THE
WELCH CRYOGENIC
REFRIGERATOR IS HERE
Here's low-cost refr igerat ion for leak
detector cold traps. The Welch Cryogenic
Refrigerator el iminates the fuss and
bother of using liquid nitrogen—a real
t ime saver and cost reducer for leak
detector users —especially for laborato-
ries w i th l iqu id n i t rogen storage and
delivery problems.

Welch's Cryogenic Refrigerator is sur-
prisingly simple in design and function.
It's essentially a "no work" engine which
uses adiabatic air expansion to cool [rap
surfaces to--140°C (-22CTF).

It operates on ord inary shop com-
pressed air (80 to 90 psi). Simply connect
the air supply and refrigeration is auto-
matic. The Series 3150 Cryogenic Refrig-
erators are designed to fit cold traps of
Veeco, CEC, NRC, and CE leak detectors.
The price? Only $395 complete —far less
than any previously available refrigeration
units. For full details, please write or call
(312) 677-0600.

•THE WELCH SCIENTIFIC COMPANY

734E N. Under Ave.. Skokle, Illinois 60078
Branch Sales and Service Facilities

I B * TOK. KJ. • SU CAKUK. CAUF. • N0H7K KDllWOOO. CALIF.
IH CAIIMA: VHICH SCIEHT1FIC Of CANADA, 1 7 0 , WESTOK, ONTARIO
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VACUUM
ULTRAVIOLET

P i Former range of precision polarization

Polarization coverage with single crystal MgF2 -

7.5 microns

•

Single crystal magnesium fluoride
expands optical capabilities

Optovac is now supplying production quantities of excel-
lent opticai quality single crystal magnesium fluoride
(MgF2) which has very high-transmission (without anti-
reflection coatings) from 1200 Angstroms in the vacuum
ultraviolet to 7.5 microns in the infrared. This new avail-
ability of MgFj opens up the following optical capabilities:

1. Precision polarization in the vacuum ultraviolet and
in the infrared where suitable birefringent materials have
not previously been available.
2. A choice of lens and window material for'the vacuum
ultraviolet and the infrared featuring very high transmit-
tance, low index, low reflectance losses and high nu value;
all in combination with high shock resistance, a hardness
similar to fused quartz and high general physical and
chemical durability. Severe duty applications requiring
superior optical qualities are thus a field for this newly
available material.

Specifications and prices on request.
A free catalog on OPTOVAC'S line of optical crystals,
and laser and research crystals available on request.

(OF OPTOVAC, INC.
NORTH BROOKFIELD, MASS. 01535 Tel: (617) 867-3767



The Mathematics of Space Exploration.
By Myrl H. Ahrendt. 160 pp. Holt, Rein-
hart and Winston. New York, 1965. Paper.

TEXTBOOKS

Electromechanical Energy Conversion. By
C. R. Chapman. 250 pp. Blaisdell, New
York, 1965. $8.50.

Introductory Quantum Electrodynamics.
By E. A. Power. 147 pp. American Else-
vier, New York. 1965. $6.00.
Electromagnetic Theory for Engineers and
Scientists. By Allen Nussbaum. 312 pp.
Prentice-Hall, New York, 1965. $14.00.
Introduction to Special Relativity. By
James H. Smith, 218 pp. Benjamin, New
York, 1965. Cloth $6.00, paper $2.95.
Electricity and Magnetism. Berkeley Phys-
ics Course-Vol. 2. By Edward M. Purcell.
459 pp. McGraw-Hill, New York. 1965.
$5.50.

Introduction to Space Science. Wilmot N.
Hess, ed. 919 pp. Gordon and Breach,
New York, 1965. Professional edition:
$10.00, Reference edition: $29.75.
Advanced Quantum Theory. An outline
of the Fundamental Ideas. By Paul
Roman. 735 pp. AddisonAVeslev, Reading,
Mass., 1965. $17.50.

Modern Optics. By Earle B. Brown. 645
pp. Reinhold, New York, 1965. $25.00.
Electricity and Magnetism. By W. J.
Duffin. 452 pp. McGraw-Hill, New York,
1965. $8.50.

THEORETICAL PHYSICS

Quantum Mechanics and Path Integrals.
By R. P. Feynman and A. R. Hibbs. 365
pp. McGraw-Hill, New York. 1965. $12.50.
Dynamical Theory of Groups and Fields.
By Bryce S. DeWitt. 248 pp. Gordon and
Breach, New York, 1965. Cloth $5.95.
paper $2.95.

Problems of Mathematical Physics. By
N. N. Lebedev, I. P. Skalskaya and Y. S.
Uflyand. Transl. from Russian by Rich-
ard A. Silverman. 429 pp. Prentice-Hall.
Englewood Cliffs, New Jersey, 1965.
$16.00.

Time and Space Weight and Intertia. A
Chronological Introduction to Einstein's
Theory. By A. D. Fokker. Transl. from
Dutch by D. Bijl. Transl. edited by D.
Field. 188 pp. Pergamon. New York,
1965. $10.00.

The Theory of Relativity and A Priori
Knowledge. By Hans Reichenbach.
Transl. from German by Maria Reichen-
bach. University of California Press,
Berkeley, 1965. $5.00.

THERMAL PHENOMENA

Theory of Energy and Mass Transfer.
By A. V. Luikov and Yu. A. Mikhailov.
Transl. from Russian by L. A. Fenn. 392
pp. Pergamon, New York, 1965. $12.75.
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METAL COMBUSTION RESEARCH
A violent disruption almost invariably occurs when metal such as
molten zirconium burns while falling through a gaseous oxidizer. The
mechanism of this "explosion" has not been fully understood, partly
because it is difficult to create and ignite metal droplets repeatedly in
controlled atmospheres. However, scientists at Sandia have shown that
the explosion is not a characteristic of the burning process itself. Explo-
sions do not occur if pure zirconium particles are consumed in pure
oxygen, but can be made to occur if nitrogen is either alloyed with the
zirconium or mixed with the oxidizer.
To study this phenomenon, the intense thermal emission from a ca-
pacitor discharge lamp is used to flash-heat a square of zirconium foil
during free fall. The technique produces single droplets with repro-
ducible diameters. The course of combustion from the formation and
ignition of a metal droplet until it is extinguished is observed by high-
speed photography or by quenching the burning droplet in liquid argon
and proceeding with normal analytical techniques.
Sandia Corporation is a prime contractor to the U.S. Atomic Energy
Commission for nuclear weapons research and development. If you are
graduating with outstanding scholastic achievement in mathematics,
engineering or the physical sciences, Sandia Corporation would like
to arrange an interview. Your Placement Director can tell you when
recruiters will be on your campus. Sandia is a Plan for Progress com-
pany and an equal opportunity employer. U.S. citizenship is required.
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