
cal doctrine, considering it both in-
complete and fraught with undesir-
able assumptions. The argument is
heavily philosophical in the conven-
tional sense, but the physicist will
be interested in the physical illustra-
tions which form part of the histori-
cal survey given by the author.

The final article by Nicholas Resell-
er (University of Pittsburgh) is de-
voted to a discussion of "The Ethi-
cal Dimension of Scientific Research."
This takes up such questions as the
ethical problems involved in the fi-
nancial support of research (i.e.
who gets die money and why) , in
the standards of proof (the natural
human desire to push one's own pre-
conceived ideas), in the dissemination
of research findings (who decides
what should be published and when) ,
in the allocation of credit and priori-
ty, etc., etc. These are nagging and
everpresent problems, whose solutions
are in practice admittedly more or
less unsatisfactory compromises; it is
worthwhile from time to time, how-
ever, to face up to them frankly. The
author does so in vigorous fashion.

The title of the collection is well
chosen, for the matters treated are
those in which it is difficult if not
impossible to reach definite conclu-
sions accepted by all scientists, since
they depend to such an extent on
taste and preference. The book, how-
ever, should make interesting reading
for the philosophically inclined physi-
cist.

R. Bruce Lindsay, who is Hazard Profes-
sor of Physics at Brown University, writes
frequently on philosophy of science.

BOOKS RECEIVED
PHYSICS OF FLUIDS

The Mechanical Foundations of Elasticity
and Fluid Dynamics. By C. Truesdell.
218 pp. Gordon and Breach, New York,
•966. $7.50.

Liquid Mixing and Processing. By F. A.
Holland and F. S. Chapman. 319 pp.
Reinhold, New York, 1966. §15.00.

Radiation Gas Dynamics. Shih-I Pai. 229
PP- Springer-Verlag, New York, 1966.
512.80.
viscometric Flows of Non-Newtonian
fluids. Theory and Experiment. By B. D.

only from LND...
• 0.3 mg/cm* Mica Window GM Tubes

• Halogen Quenched Be Window GM Tubes

Large Area 2 mil Be Window
Proportional Counters —with
Infinite Count Life

You can be certain
with LND —the World's
ONLY manufacturer
of a
COMPLETE line of
gas tube detectors.

GM Tubes
BF3 Counters
He3 Proportional
Counters
Flow Counters
Gas Sampling Counters
Flux Mapping Probes
Neutron Beam Monitors
lonization Chambers
Fission Chambers

LND's modern facilities, fully staffed for research,

design and manufacturing, insure outstanding per-

formance characteristics, prompt delivery and com-

petitive prices.

Let us share your next problem —our experience,

flexibility and ingenuity in tube design will provide

the right answer to your particular problems.

LND, INC.
3230 LAWSON BLVD.
OCEANSIDE, N.Y. 11572

INSTRUMENTAL ANALYSIS
New opportunities now available for XRF and XRD

spectroscopists to play a vital role in electronic materials,

catalyses, and polymer research programs. Work will

involve:

Method Development

Non-Routine Analysis

Structure Elucidation

B.S. or M.S. in chemistry or physics required. Position

involves technical and supervisory responsibilities.

Send resume in confidence to:

Personnel Manager
Central Research Department
Department CL-451
Monsanto
800 North Lindbergh Boulevard
St. Louis, Missouri 63166

An Equal Opportunity Employer
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Using these for data recording?

You have better things to do.
Isn't it ironic that we've automated many of the tedious
manual tasks of the industrial worker while many of our
finest scientific minds must still hand tabulate analytical
instrument data. The price for this waste of time and
talent is high; payments are made in lost opportunity
for scientific progress.

Is it necessary for a scientist to perform the functions

of a clerk? No. You can close the gap between labora-
tory instrumentation and a digital computer simply and
inexpensively. How? By using a Datex Automatic
Digital Data System to control laboratory instrument
operation and record results in computer-compatible
form (you extend instrument operating time and reduce
opportunity for error in the bargain). For instance;

DIFFRACTOMETRY: The Datex Diffractometer Control and
Recording System is pre-programmed to position the crystal to
discrete angles, record sealer data, verify crystal position and
convert this data into computer language. Like this:

Position properly oriented crystal on diffractometer, start the
computer generated tape or cards in the reader and push the
button. That's it. Now you're free for those better things. Inves-
tigations go faster, too. And the Datex System can operate
continuously and reliably around the clock.

SPECTROPHOTOMETRY: The Datex Spectrophotometer Data
Recording System converts analog output data of spectropho-
tometers to digital computer language. It can be added to your
present equipment or made part of a new system. Like this:

Let the computer perform least squares calculations to improve
signal-to-noise ratio, or simply match patterns; unknown to
known. No more hand-digitizing of analog charts; Datex output
is machine ready. And all systems are available in modular form.
As your requirements increase, so does the system capability.

This is only a start. Datex Systems are readily applicable to any laboratory
instrument for investigation. Interested? Tell us about your problem. We'll
answer promptly with a detailed technical description and price of a system DIVISION OF GIANNINI CONTROLS CORPORATION

tailored to fit your needs precisely. 1307 South Myrtle Avenue, Monrovia, California 91016
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Coleman, H. Markovitz, and W. Noll.
130 pp. Springer-Verlag, New York, 1966.

PLASMA PHYSICS

plasmas—Laboratory a n d Cosmic . By For-
rest I. Boley. 154 p p . Van N o s t r a n d ,
Princeton, N . J-, 1966. P a p e r $1.75.
Physics of H i g h T e m p e r a t u r e P l a s m a s :
An Introduction. By George S c h m i d t .
340 pp. Academic Press, New York, 1966.
S12.95.

The Glow Discharge a n d a n I n t r o d u c t i o n
to Plasma Physics. By F. Llewel lyn-Jones .
211 pp. (Methuen, L o n d o n ) Wi ley , New
York, 1966. S5.00.

SOLID STATE PHYSICS

Growth of Crystals, V o l u m e 4. A. Y.
Shubnikov and N. N . Sheftal ' , eds.
Transl. from Russian. 206 p p . Consul-
tants Bureau, New York, 1966. S20.00.
Polymorphism and Poly typ ism in Crys-
tals. By Ajit R a m Verm a a n d P . Kr i shna .
341 pp. Wiley, New York, 1966. S12.75.
Metal Physics. Some Active Top ic s . Lec-
tures delivered at t he I n s t i t u t i o n of
Metallurgists Refresher Course . Apr i l
1965. 109 pp . Amer ican Elsevier, New
York, 1966. S7.50.

Alloy Phase Equi l ib r ia . By A. Pr ince .
290 pp. American Elsevier, N e w York,
1966. S30.00.

Introduction to Dislocat ions. By Derek
Hull. 259 pp . Pe rgamon Press, New
York, 1965. Paper S4.95.
Pseudopotentials in t he T h e o r y of Meta l s .
By Walter A. Har r i son . 336 p p . W . A.
Benjamin, New York, 1966. Cloth S13.00.
paper S7.95.

Energetics in Meta l lu rg ica l P h e n o m e n a ,
Volume II. Svmp. Proc. (Denver , 1963).
William M. Mueller, eel. 203 p p . G o r d o n
and Breach, New York, 1965. C lo th SI 1.00,
paper $5.50.

Field-Effect Transis tors . J . T o r k e l Wall-
mark and Harwick J o h n s o n , eds. 375 p p .
Prentice-Hall, Englewood Cliffs, N . J..
1966. $12.75.

Fundamental P h e n o m e n a in t h e M a t e r i a l s
Sciences. Vol. 2, Surface P h e n o m e n a .
Conf. Proc. (Boston, J a n . 1964). L. J .
Bonis and H. H. H a u s n e r , eds. 208 p p .
Plenum Press, New York. 1966. S12.50.
Superconductivity of Meta l s a n d Alloys.
By P. G. de Gennes. 274 p p . T r a n s l . by
B. A. Pincus. Benjamin , New York, 1966.
S12.50.

Zone Melting. (2nd ed.) By Wi l l i am G.
Pfann. 310 pp . Wilev, New York, 1966.
S11.75.

Crystals, Diamonds , a n d T r a n s i s t o r s . By
L- W. Marrison. 312 p p . P e n g u i n Books.
Baltimore, 1966. P a p e r SI .95.
Solid State Chemis t ry . By R . L. Myul le r .
l- LT. Borisova, ed. 256 p p . C o n s u l t a n t s
Bureau, New York, 1966. P a p e r S25.00.
Dislocation in Solids. (Discussions of the
Faraday Society). 324 p p . B u t t e r w o r t h s ,
London,1965. SI 1.50.

OPPORTUNITY FOR PRINCIPAL RESEARCH
SCIENTISTS AT

HONEYWELL
Join Honeywell's well equipped Corporate Research Center located in lovely suburban
Minneapolis where you will work in an atmosphere of true scientific professionalism,
where personal dedication replaces the confining supervision you may find in other
companies.

Magnetics
PhD in Physical Chemistry. Candidate interested in doing basic studies in electro-
chemistry and/or electrodeposited magnetic materials. Some experience in magnetics
preferred but not essential.
PhD in Physics or Physical Chemistry. Prefer candidate with several years' experience
and an interest in doing basic studies on thin ferromagnetic films with ultimate applica-
bility to memory and logic devices. The work includes studies of anistropy, coupled
magnetic films and basic studies of films prepared by various deposition techniques.
Must have a strong background in ferromagnetism, magnetic films or soft magnetic
materials.
PhD in Physics. Background in solid state physics—electrochemistry—magnetics. Inter-
ested in doing basic studies in magnetic films—coupled films.

Experimental Physics
PhD in Physics or equivalent. Candidate should be primari ly a versatile experimental
physicist. He should have experience or a strong interest in gaseous electronics or photo
emission. He must communicate well with people who are responsible for device
development and be able to do analytical work to interpret his results.

Surface Physics
PhD in Physics or Electrical Engineering. This position involves a study of the inter-
face between solids and surrounding vacuum. The individual should, therefore, be
thoroughly familiar with vacuum and mass spectrometric techniques. A possible as-
signment would involve an analysis of the materials desorbed from surfaces in vacuum.
An important part of the job would involve the communication of results to people
responsible for tube development. No experience beyond doctorate necessary.
WE INVITE YOUR INQUIRY. Please air mail resume including salary requirements to:
Marc D. Wanvig, Placement Manager, 2701 Fourth Avenue South, Minneapolis, Minne-
sota 55408; or call collect 612/332-5222, extension 2649.

HONEYWELL
An Equal Opportunity Employer

Advanced Quantum Mechanics
and Particle Physics

from an Elementary Approach

by John A. Eisele

The topics covered include: Schroe-
dinger Equation; The Klein Gordon
Equation; The Dirac Equation; Feyn-
man Techniques; Beta Decay and
Non-Conservation of Parity; The
Foldy-Wouthuysen Transformation;
Isotopic Spin and Pi Meson Scatter-
ing; Transformation Theory.

Presents advanced subject matter
in a simplified manner by filling in
the missing steps where the phrase
tkit can be shown" often appears.
Mathematical methods such as integ-
ral equations and matrix algebra are
developed and extensively used. Phys-
ics majors from seniors through
Ph.D.'s will find something of inter-
est.

8" x 5V2" XVIII + 656 pp. Cloth
bound with a clear plastic jacket.
$6.00 post paid on prepaid orders in
the United States. Distributed in the
United States only by

THE NATIONAL BOOK
COMPANY OF AMERICA

P.O. BOX 18036, Wash., D.C. 20021
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RESEARCH IN

TARGET CHARACTERISTICS

BENEFITS AICBM SYSTEMS

This special-purpose computer, designed by Cornell Aeronautical Labora-
tory under contract to Bell Telephone Laboratories, Inc., is capable of
processing resolvable targets detected by an AICBM radar and desig-
nating for further processing those which are likely to be lethal threats.
In addition to its specific application to ballistic missile defense systems,
this Signal Data Processor represents a significant advance in the extrac-
tion of discrimination data from raw radar signals.

CAL's continuing systems research program on radar discrimination has
defined potential targets — including their expected motions. An exten-
sive study of down-range experimental data is supported by theoretical
research in reentry physics.

In addition to AICBM investigations, our systems research encompasses
various programs for tactical and strategic weapon systems: penetration
aids for tactical aircraft, new delivery techniques for chemical ordnance,
command and control techniques for air and sea operations, ground
mobility studies, ASW investigations, and advanced research on recon-
naissance and surveillance systems.

EXPERIENCED PERSONNEL ARE NEEDED FOR SUCH
RESEARCH IN BOTH BUFFALO AND WASHINGTON

CORNELL AERONAUTICAL LABORATORY, INC.
OF CORNELL UNIVERSITY.

I
J. T. Rentschler IJ. T. Rentschler

CORNELL AERONAUTICAL LABORATORY, INC.
Buffalo, New York 14221

• Please send me a copy of your factual, illustrated prospectus, "A Community of
Science," and an application blank.

• I'm not interested in investigating job opportunities now, but I would like to see
your latest "Report on Research at CAL."

Name...

Street...

City State Zip...
An Equal Opportunity Employer

Thin Film Microelectronics. L. Holland,
eel. 2H4 pp. Wiley, New York, 1966. $9.00. '
Superconductivity. By M. Tinkham. 84
pp. Gordon and Breach, New York, 1966.
$4.50.

Crystal Physics. By G. S. Zhdanov. Transl.
and edited by A. F. Brown. 500 pp.
Academic Press, New York, 1966. $15.50.
An Introduction to Stainless Steel. By
J. Gordon Parr and Albert Hanson. 147
pp. American Society for Metals, Metals
Park, Ohio, 1966. $7.50.
Solid State Physics, Volume 18. Frederick
Seitz and David Turnbull, eds. 435 pp.
Academic Press, New York, 1966. $16.50.
An Introduction to Crystal Chemistry.
(2nd ed.) By R. C. Evans. 410 pp.
(Reprint of 1964 ed.) Cambridge Uni-
versity Press, Cambridge, England, 1966.
Cloth .$9.50, Paper $2.95.
Mechanical Behavior of Materials. Frank
A. McClintock and Ali S. Argon, eds.
Addison-Wesley, Reading, Mass., 1966.
$17.50.

Theory of Corrosion and Protection of
Metals. By N. D. Tomashov. The Science
of Corrosion. Transl. and edited by Boris
H. Tytell, Isidore Geld, and Herman S.
Preiser, 672 pp. Macmillan, New York
1966. $19.95.

Microscopie electronique des Lames
minces cristallines. By G. Saada. 324 pp.
Masson et Cie, Paris, 1966. 76F.

SPACE SCIENCES & AERODYNAMICS
Aerodynamics. A Space-Age Survey. By
John E. Allen. 128 pp. (Reprint of 1963
ed.) Harper & Row, New York, 1966.
Paper .SI.25.

Atmospheric Reentry. An Introduction to
Science and Engineering. Prentice-Hall,
Englewood Cliffs, New Jersey, 1966.
$14.50.

TEXTBOOKS

Elementary Applied Thermodynamics. By
Irving Granet. 288 pp. Wiley, New York,
1965. .$8.00.

Advanced Physical Chemistry. Molecules,
Structure, and Spectra. By Jeff C. Davis,
Jr. 632 pp. Ronald Press, New York, 1966.
•$12.00.

Essentials of Physics. A Text for Students
of Science and Engineering. By Sidney
Borowitz and Arthur Beiser.^708 pp. Addi-
son-Wesley, Reading, Mass., 1966. $11.75.
Introduction to Physics. Volume 1.
Mechanics, Hydrodynamics, Thermody-
namics. By P. Frauenfelder and P. Hub-
er. Transl. from German by F. S. Levin
and J. L. Weil. 591 pp. Pergamon Press,
New York, 1966. $9.75.
The Fundamentals of Electro-Magnetism.
(3rd ed.) By E. G. Cullwick. 320 pp.
Cambridge University Press, Cambridge,
England, 1966. $10.50.
Experiments in Modern Physics. By
Adrian C. Melissinos. 559 pp. Academic
Press, New York, 1966. $11.75.
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Introduction To Matrices. (2nd ed.) By
Daniel T. Finkbeiner, II. 297 pp. W. H.
Freeman, San Francisco, 1966. $7.75.
Atomic Physics. By Gaylord P. Harn-
ncll and William E. Stephens. 401 pp.
(Reprint of 1955 ed.) Dover, New York,
1966. S2.50.
Basic Concepts in Quantum Mechanics.
By Alexander Kompaneyets. Transl. from
Russian by Scripta Technica. 152 pp.
Reinhold, New York, 1966. Paper $2.50.
Lehrbuch der Experimentalphysik. (Berg-
mann-Schaefer). Vol. 3 Optik, by Frank
Matossi. 590 pp. Walter De Gruyter, Ber-
lin, 1966.
Introduction to Special Relativity. By
T. M. Helliwell. 209 pp. Allyn and
Bacon, Boston, 1966. Paper $3.95.
Quantum Mechanics. Volume I: Funda-
mentals. By Kurt Gottfried. 494 pp. W. A.
Benjamin, New York, 1966. §13.50.
Kleine Quantenmechanik. By "Walter Wes-
sel. 161 pp. Physik Yerlag, Mosbach,
Germany, 1966. DM 16,80.

THEORETICAL PHYSICS

Theory of Groups in Classical and Quan-
tum Physics. Vol. I, Mathematical Struc-
tures and the Foundations of Quantum
Theory. By Theo Kahn. Transl. from
French by H. Ingram. 556 pp. American
Elsevier, New York, 1966. S37.50.
Variational Principles. B. L. Moisei-
uitsch. 310 pp. Interscience, New York,
1966. S14.00.

Matscience Symposia on Theoretical Phys-
ics. Syrap. Proc. (Madras, 1963) Alladi
Ramakrishnan, ed. 163 pp. Plenum Press,
New York, 1966. S9.50.
Third Coral Gables Conference on Sym-
metry Principles at High Energy. (Miami,
Jan. 1966.) Arnold Perlmutter, et al.,
eds. 282 pp. W. H. Freeman, San Fran-
cisco, 1966. Paper S6.50.
Recent Developments in Particle Sym-
metries. 1965 Summer School "Ettore Ma-
jorana". A. Zichici, ed. 460 pp. Aca-
demic Press, New York, 1966. SI2.00.

THERMAL PHENOMENA

Specific Heats at Low Temperatures.
E- S. R. Gopal. 240 pp. Plenum Press.
New York, 1966. 811.50.
Advances in Heat Transfer, Volume 3.
Thomas F. Irvine Jr. and James P.
Hartnett, eds. 313 pp. Academic Press,
New York, 1966. 812.00.
Proceedings of the 1966 Heat Transfer
and Fluid Mechanics Institute. (Santa
Clara, Calif. June 1966). Michel A. Saad
and James A. Miller eds. 444 pp. Stan-
ford University Press, Stanford, Calif.,
'966. S12.50.

Generalized Thermodynamics. By Laszlo
risza. 384 pp. MIT Press, Cambridge,
Mass., 1966. $10.00.

Theorie der Warme. By Richard Becker.
320 pp. Springer-Verlag, Berlin, 1966.
DM10,80. •

Generating High Temperature, Pressure
Transients with an Electron Beam

Beams at 70 cal/cm2

excite spalling, shock
waves, chemical activity,
etc. in 30 nanosecs

The photographs above show the front
(left) and back faces of a lead disc which
was spalled by electron impact delivered
by a Model 705 Febetron 2 Mv Pulsed
Radiation Source System.

Multi-kilo-ampere field emission
beams have been widely used for eight
years in flash x-ray devices and for two
years in the direct electron excitation of
radiation effects. Many of the major
radiation effects laboratories have Febe-
tron 705 installations that are being
used in chemical, biological and elec-
tronic studies.

The development of such beams to
higher energy densities permits activa-
tion of transient physical mechanisms
involving high temperatures and pres-
sures. Such phenomena can now be
studied in the laboratory at a high data
rate (e.g., one pulse/min) and without
the complications of explosives, which
have heretofore often been used.

More importantly, the activation can
be precisely controlled (time to ± 10
nanosecs, energy to 3% rms) which
enhances quantitative studies. And the
beam area is sufficient (of the order of
1 cm2) for much basic work.

The beam energy density may be ad-
justed for desired effects. For example,
30 cal/cm2 produced intense spall in the
lead target above, or it may be adjusted
at the threshold of spall to examine fore-
runner effects like those produced in the
stainless steel target whose cross-
section is shown in the photo micro-
graphs at right. An interesting observa-
tion therefrom is that voids (dark areas)
seem to develop first at grain boundaries
between crystals.

Thus the Febetron 705 2 million volt
electron accelerator is evolving as a
broad laboratory facility for chemists,
biologists and physical and material
scientists. It will both activate transient
mechanisms and help diagnose their ef-
fects through high speed electron and
x-ray photography.

Field Emission pulsed radiation source
systems are available with routine pro-
duction delivery in a complete line of
compatible equipment, rangingfrom
small, portable
un i ts to the 2
m i l l i o n v o l t
systems. For de-
tailed information
on the Febetron
705 and the appli-
cation described,
send for Catalog
C- l l and related
technical data.

Field Emission Corporation
McMinnville, Oregon 97128

Pioneers in Pulsed Radiation Sources for Science and Industry
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