phone Laboratories. is to

briel

isell

present a
account ol the Massbauer effect
as well survey of the nu-
merous applications based on it. The
book opens with a simple explanation
ol the

a5 a

the recoil-free emis-
sion of gamma rays [rom nuclei and
the resonant absorption of such gamma
rays. Typical energy ranges and ab-
sorption cross-sections are quoted, and
the remarkably small value of the line
widths of zero-phonon gamma rays is

nature ol

stressed, There follows a short chapter
describing the instrumentation neces-
sary for the experimental realization
of the effect.

Subsequent chapters discuss the re-
lation between the Maossbauer effect
and relativity, its use in determining
the motion of lattice atoms, its value
in the study of hyperfine structure and
the magnetism of metals and alloys
as well as its chemical applications.
The ability it provides for a terrestrial
measurement of the gravitational red
shift is particularly fascinating. Ap-
plication of the theory of the effort
to the so-called thermal red shift has
made possible a solution of the famous
“twin” paradox of relativity that
agrees with Einstein's result.

The book is well illustrated by
carefully drawn diagrams. and there
is an adequate bibliography. Those
seeking a relatively brief and simple
introduction will find the book of
considerable value.

AQUEOUS SOLID STATE

STRUCTURE AND FUNCTION IM BIOLOGI-
CAL MEMBRANES, VOLUME 2. By J. Lee
760 pp. Holden-Day, San
1965. $14.75.

by Joseph G. Hoffman

Kavonau.
Francisco,

Until we know more about the ra-
tionale of the living process within
cells, books like this will help us to
assimilate the findings of experimen-
tal research and to make mental notes
here and there about how the data
might fit whatever general theory one
imagines. Only in the past 15 years
has exact physico-chemical informa-
tion about submicroscopic events in
L - L]

The reviewer is a professor of physics

al the State University of New York

at Buffalo.
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cells become available. This book
shows that there is but a beginning
in our understanding. Living matter
is unique, to say the least, and its
very special properties have yet to be
described in sufficient detail even to
permit hypotheses about how life in
the form of organisms can exist.

Kavanau has made a compilation
of current knowledge about mem-
branes because they seem to be cen-
tral in the description of the spon-
taneous behavior of living things. The
cytoplasm is a mesh of involuted mem-
branes that are at times invaginations
of the cell wall and also evaginations
of the nuclear envelope. The various
bodies in the cytoplasm, such as the
myeloid bodies in amoebae and the
mitochrondia in mammalian tissue
cells, are [antastic geometries ol in-
voluted and stratified membranes. The
ingestion of food or liquid by a cell
involves the engulfing of the external
medium by a membrane. And it is al-
most commonplace to point to the
exquisite specificity that many differ-
ent membranes have in their perme-
abilities toward ions and molecules,

The special properties of mem-
branes that seemingly violate the sec-
ond law of thermodynamics arise in
a state of matter that is neither solid
nor liquid. Many and varied func-
tions are described and documented
as completely as possible in a subject
whose literature is growing rapidly.
The electron-microscope photographs,
elaborate line drawings and careful
descriptions give the reader a clear
image of the truly astounding devices
life has contrived at the submicro-
scopic level. It reminds one of Max
Delbruch’s remarks of 20 years ago
that the more one sees of biological
processes, the more astounding they
become. While the author has assem-
bled much data, he wisely refrains
from theoretical interpretations of its
meaning. In the present state of
knowledge, comprehensive theories
tend to be teleological.

Volume 2 is highly recommended
to physicists who want a clear and
thoroughly documented summary of
current work about the aqueous solid
state of living membranes. The for-
mat is excellent: there is a table of
contents of Volumes 1 and 2, and an
author and subject index.
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ics, Volume 3. Zdenék Kopal, ed. 391
pp- Academic, New York, 1965, $14.00
Neighbors of the Earth. Planets. Comets,
and the Debris of Space. Thornton Page
and Lou Williams Page, eds. 356 pp. Mac
millan, New York, 1965. $7.95.

BIOPHYSICS & MEDICAL PHYSICS

Progress In Biocybernetics, Volume 1L
Norbert Wiener and ], P. Schadé, eds
273 pp- Elsevier, New York, 1965, $14.50.
A Symposium on Non-Heme Iron Pro-
teins: Role in Energy Conversion. An-
thony San Pietro, ed. 473 pp. Antioch
Press, Yellow Springs, Ohio, 1965. $12.50.
Ultrasonic Energy. Biological Investiga-
tions and Medical Applications. Eliza-
beth Kelly, ed. 387 pp. University of
Illinois Press, Urbana, 1965. $12.50.

CHEMISTRY & CHEMICAL PHYSICS
Stable Radicals. By Anatolii Leonidovich
Buchachenko. Transl. from Russian by
C. Nigel Turton and Tatiana I. Turton.
180 pp. Consultants Bureau, New York,
1965, $15.00.

Inorganic Chemistry. Vol. 1. Principles
and Non-Metals. By C. S. G. Phillips and
R. J. P. Williams. 685 pp. Oxford Uni-
versity Press, Oxford and New York, 1965.
Treatise on Electrochemistry. (2nd ed)
By G. Kortii m. 637 pp. American Else-
viter, New York, 1965, $30.00.
Diamagnetism and the Chemical Bond.
By Ya. G. Dorfman. Transl. from the
Russian by Scripta Technica. 182 pp.
American Elsevier, New York, 1965. $10.00.
Oxidation of Metals. By Karl Hauffe. 452
pp- Plenum Press. New York. 1965. $19.50.
Annual Review of Physical Chemistry,
Volume 16 H. Eyring, ed. 584 pp. An
nual Reviews, Palo Alto, Calif., 1965.
$R.50.

EXPERIMENTAL TECHNIQUES

Practical Vacuum Techniques. By Wil
liam F. Brunner, Jr., and Thomas H.
Batzer. 198 pp. Reinhold, New York, 1965.
$8.25.

Scintillation Counters in High Energy
Physics. By Yu. K. Akimov. Transl, from
Russian by Scripta Technica, Academit
New Yaork, 1965. $9.50.

High Energy Beam Optics. By Klaus G
Steffen. 211 pp. Interscience, New York
1965. $9.50.
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Neutron Radiography. Methods, Capabili-
ties, and Applications. By Harold Berger.
146 pp. Elsevier, New York, 1965. £9.00.

GEOPHYSICS & EARTH SCIENCES

Advances in Geophysics. Vol II. H. E.
Landsberg and J. Van Meighem, eds. 349
pp. Academic, New York, 1965. $14.00.
Handbook of Geophysics and Space En-
vironments. Shea L. Valley, ed. Air Force
Cambridge, Research Laboratories, Bed-
ford, Mass., 1965.

HANDBOOKS, TABLES, ETC.

A Dictionary of Astronautics. By ]. L.
Nayler. 316 pp. Hart Publishing Co., New
York, 1965. Cloth $6.95, paper $2.65.
Handbook of Microwave Ferrite Materials.
Wilhelm H. von Aulock, ed. 518 pp.
Academic, New York, 1965. $12.00.
Handbook of Ultraviolet Methods. By
Robert G. White, 363 pp. Plenum Press,
New York, 1965. $17.50.

HISTORY & PHILOSOPHY OF SCIENCE

The Art of Research. A Guide for the
Graduate. By B. E. Noltingk. 142 pp.
American Elsevier, New York, 1965. $5.75.
Science and Culture. A Study of Cohesive
and Disjunctive Forces. Gerald Holton,
ed. 348 pp. Houghton Mifflin, Boston,
1965. §6.00.

The Mystery of Matter. Louise B. Young,
ed. 712 pp. Oxford University Press,
New York, 1965. §7.50.

The Wonder of Electricity. By Hy Ruch-
lis. 218 pp. Harper & Row, New York,
1965. $3.95.

The Questioners: Physicists and the Quan-
tum Theory. By Barbara Lovett Cline.
274 pp. Thomas Y. Crowell, New York,
1965. $5.00.

Stonehenge Decoded. By Gerald S. Haw-
Kins. 202 pp. Doubleday, Garden City,
New York, 1965. 85.95.

The Sorby Centennial Symposium on the
History of Metallurgy. (Cleveland, Oct.
1963) Cryil Stanley Smith, ed. 558 pp.
Gordon and Breach, New York, 1965.
$29.00 (reference edition), $12.50 (pro-
fessional edition).

Conceptions de la physique contem-
poraine. Les interprétations de la mécani-
que quantique et de la mesure. By Ber-
nard d’Espagnat. 154 pp. Hermann,
Paris, 1965. 24 F.

From Atoms to Infinity. Clifford D. Simak,
ed. 330 pp. Harper & Row, New York,
1965. $4.95.

The New Intelligent Man’s Guide to Sci-
ence. By Isaac Asimov. Basic Books, New
York, 1965. $12.50.

MATHEMATICS

Finite Graphs and Networks: An Intro-
duction with Applications. By Robert G.
Busacker and Thomas L. Saaty. 294 pp.
McGraw-Hill, New York, 1964. $11.50.

LIBRARY AUTOMATON

Spinoff from research in automata theory at Sandia may someday help
solve industry’s information-retrieval problems. A library automaton
is under study in the Mathematics Departments which, if fully devel-
oped, would provide quick access to any part of a large file, given
any identifying quotation from the part being sought.

The diagram above illustrates the basic idea in a hypothetical library
containing the phrases aabaa, abb, bab, and their parts. To determine
if a phrase is in the library and if other terms follow it, begin at [1]
and follow the lines letter by letter. If you complete your phrase before
encountering the black square, the phrase is in the library; otherwise
it is not. Information related to the phrase is indicated by lines
between the black square and the point representing completion
of the phrase.

This is just one of many special projects of Sandia’s Mathematics
Departments. The departments are concerned with a variety of appli-
cations of mathematical research to Sandia’s immediate and long-
range interests, particularly in the areas of applied mathematics,
statistics, computer science, and systems analysis.

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 achievements in math-
ematics, 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 company and an equal opportunity employer. U.S.
citizenship is required.
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For Versatility in Vacuum Measurement

lonization Gauge

GOOD/$650

An ionization gauge is an essential
tool in precise vacuum work today.
It tells you accurately what pressure
you've got inside your system. It's a
big help down to about 2 x 10-'! Torr.
We make them, sell them, and use
them all the time.
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Partial Pressure Gauge

BETTER/$2750

Varian's new Partial Pressure Gauge
(PPG) takes you a step farther. It's a
special-purpose mass spectrometer
which identifies and measures the
partial pressure of most gases com-
monly found in a vacuum system,
from Mass 1 to Mass 70.

And it does much more: It gives ac-
curate total pressure readings, acts
as a leak detector, and helps you
evaluate pump effectiveness.

Our PPG can be used on all types of
vacuum systems operating between
10-* Torr and 2 x 10-"" Torr. With an
external electrometer, you'll read
partial pressures to 5 x 10-'2 Torr. It
can read out onto a graphic recorder
(like our excellent G-14A-2) in linear
or log scale displays at any of three
scan speeds.

All'in all, our PPG is a much better
way of doing what you're doing. Ask
us for our data sheet and see for
yourself,

Gas Analyzer

BEST/$7950

Our Quadrupole Residual Gas Ana-
lyzer (QRGA) is the best possible
way of knowing precisely what's hap-
pening inside that low-pressure vac-
uum system of yours. In a thin film
vacuum evaporator, for instance, or
furnace, or space simulation cham-
ber; or gas sampling system for an
engine exhaust, or an industrial gas
line. The uses are endless.

Like the PPG, the QRGA is really a
specialized mass spectrometer. And
it can do everything the PPG does,
and can do it better, Its wider Mass
range (1-250 AMU) makes it more
widely useful. It scans a lot faster.
And it can make a very important
trade-off: sensitivity for resolution.
This lets you do a broad-stroke sur-
vey of the problem you're studying,
then zero in on the significant peaks
with very high sensitivity.

You've got complete freedom of
choice about your readout, too. You
can do it visually on a built-in oscil-
loscope, or record it on a 5-inch or
10-inch strip chart recorder, or an
X-Y recorder.

But look, if you have stayed with us
this long, you must be interested in
this sort of instrument. Please let us
tell you the whole story—and there's
a lot to tell. Drop us a line today.

varian

vacuum division
palo alto/california
Varian S, p. A, Turin, laly
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Quasilinearization and Nonlinear Bound-
ary-Value Problems. By Richard E. Bell-
man and Robert E, Kalaba. 206 pp-
American Elsevier, New York, 1965, $8.50.
Handbook of Laplace Transformation.
Fundamentals, Applications, Tables, and
Examples. (2nd ed.)) By Floyd E. Nixon.
260 pp. Prentice-Hall, Englewood Cliffs,
N. J.. 1965. $10.00.

Nonlinear Partial Differential Equations
in Engineering. By W. F. Ames. 511 pp.
Academic, New York, 1965. $16.00.
Introduction to the Theory of Similarity,
By A. A, Gukhman., Transl. from Rus-
sian by Seripta Technica. 254 pp. Aca-
demic, New York, 1965. §12.00

Complex Variable Methods in Science and
Technology. By J. Cunningham. 178 pp.
Van Nostrand, Princeton, N. ]. 1965. $7.50.
A Theory of Sets. By Anthony P. Morse.
130 pp. Academic, New York. 1965. $7.95,
Ordinary Differential and Difference
Equations. By F. Chorlton. 284 pp. Van
Nostrand, Princeton, N. ]., 1965. $8.50,
Approximation of Functions. Henry L.
Garabedian, ed. Conf. Proc. (Warren,
Mich., 1964). 220 pp. American Elsevier,
New York, 1965. $§13.00,

Theory of Functions of a Complex Var-
iable. By A. I. Markushevich. Transl. from
Russian by Richard A. Silverman. Vol 1,
459 pp., Vol. 2, 333 pp. 1965. $32.00 per
set.

Geometric Invariant Theory. By David
Mumford. 145 pp. Academic Press and
Springer-Verlag, New York, 1965. $5.50.
Les Distributions. Tome 3, Théorie des
équations différentielles. I. M. Guelfand
and G. E. Chilov, eds. Transl. from Rus-
sian by Sérge Vasilach. 250 pp. Dunod,
Paris, 1965. 42 F.

SOLID STATE PHYSICS

The Theory of Metals. (2nd ed.) By
A. H. Wilson. 346 pp. Cambridge Uni-
versity Press, Cambridge, England, 1965.
Paper $2.05.

Crystals Perfect and Imperfect. By Allan
Bennett, et al., 237 pp. Walker, New
York, 1965, §5.95.

Electron and Ion Emission From Solids.
By R. O. Jenkins and W. G. Trodden.
84 pp. Dover, New York, 1965, Paper
$1.35.

The Thermal Properties of Solids. By
H. ]. Goldsmid. 72 pp. Dover. New
York, 1965, Paper 51.35.

Solid Semiconductors. By A. K. Jonscher.
91 pp. Dover, New York, 1965. Paper
$1:35.

Electrical Conduction in Solids. By
H. Inokuchi. 56 pp. Dover, New York,
1965. F’a]“:cr. £1.35.

Les Matériaux semi-conducteurs. By M.
Rodot, 288 pp. Dunod, Paris, 1965. Paper
7

The Nature of Solids. By Alan Holden.
241 pp. Columbia University Press, New
York, 1965. $6.05.

INFRARED OPTICS
LASER RODS
CUSTOM OPTICAL ELEMENTS
SPECIAL COMPONENTS
PRODUCTION OPTICS

This unique 3.5" cylinder with 475 +
001" conical taper and 1/32" spiral
groove has ends flat to 1/20th wave and
parallel to 2 seconds of arc.

Accurate to -+ .0001” over its 97 total
length, this curved barrel piezoelectric
substrate is assembled with similar units
to produce a special ultrasonic chamber.

(Three views are shoun)

An optical well assembly with polished
cvlindrical surfaces and flat foces. The
0.5" bore is located within .0005" of true
center and is concentric to 001" T.I.R.

Fabricated from high quality optical fused
silica, this viewing window-flat is used as
a photographic window in tunnel appli-
cations. The unit has a 5" diameter ond
10" diameter both of which are flat to
1/10th wave of sodium light.

VALPEY FABRICATION METHODS AND
TECHNIQUES ARE UNPARALLELED

These optical components clearly illustrate typical optical configurations
produced every day by Valpey craftsmen. For orders of just one piece or

thousands. Single or complex . .

. from large diameter, flats and parabolics

to ordinary lenses and prisms. And Valpey has the technical staff and
instrumentation to help you work out problems of unusual configuration

and materials.

If you're looking for total competence in precision fabrication of exotic
or ordinary materials look first to Valpey, where technical progress and
manufacturing skill have made Valpey the choice source in this field.

Write for complete specifications data and corporate brochure.

1025 Highland St.
Holliston, Mass.

300 N. Newport Blvd,
Newport Beach, Calif.
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