Finocchiaro’s concern for methodolo-
Galileo never developed a well
worked out, coherent view of the na-
ture of science or the nature of scienti-
fic investigation. Because the work is
fecund—most often because of its very
loose character—many people can find
different messages in Galileo’s work.
Finocchiaro’s attempt to put Galileo in
order, while well meaning and often
insightful, is doomed to failure.

Still the book is worthwhile reading
for Galileo scholars because it does
develop some interesting criticisms of
traditional interpretations. It will not
be of much use to the casual reader who
just wants a good read about Galileo.

PETER MACHAMER
University of Pittsburgh

Theory and Applications of
Stochastic Differential
Equations

Z. Schuss
321 pp. Wiley, New York, 1980. $25.95

stochastic differential equations but .
are unprepared or unmotivated to read $i0h | o . 0. RI8IS

to do so. With a good background in

classical mathematical analysis and an

perturbations and other asymptotic e e
methods, Zeev Schuss demonstrates by auge a l ratlon
example that one can actually contrib-

and application of t_hf: subject. Fur- Calibrate to 10°° Pascals.

thermore, by emphasizing and motivat- Easily Precisely

Many of us need to know more about
a lot of probability and measure theory

Revolution in-Vac |
intuitive understanding of singular evo l uum
ute significantly to the development
ing this study through an intuitive

presentation of a wide variety of phys- A spinning ball is the center

ical applications, he has written a book of a new concept in calibration—

that will appeal to a wide audience of aconcept that will make it easier

scientists who are not willing to under- to calibrate your high vacuum

take the traditional path to learning gauges.

the material. The book is, indeed, The Spinning Rotor Friction Gauge measures pressure in a
largely developed along lines suggested manner unlike anything commercially available before. The technique
by recent work of Schuss and collabo- measures vacuum pressure by sensing the deceleration of the rota-
rating applied mathematicians and en- tion of a steel ball that has been magnetically levitated, and rotated,
gineers, and it reveals the adventure in in the vacuum being measured. The deceleration is a function of
their discoveries and the enthusiasm the molecular drag on the ball, which is a direct funtion of pressure.
generated from knowing and appreciat- The linear operating range is from 1 Pa to 1078 Pa with a 24 hour
ing the significance of their applica- repeatability of 1 percent from 1 Pa to 10" Paand 5 percent at 10°®

tions. More definitive and more pol-
ished presentations of the mathematics
involved will certainly appear. Those
interested in probability and those
more theoretically inclined toward

Pa. With specifications like this, the Spinning Rotor Friction Gauge
can be your standard for calibration. And the microprocessor-based
electronics makes operation of the SRG-1 easier than many of the
vacuum gauges you'll be calibrating.

pure mathematics may have com- For a more complete description of the Spinning Rotor Friction
plaints concerning rigor or the omis- Gauge and specifications, call us today. We're at 617-272-9255.
sion of some favored topics. Expertson Or write MKS Instruments, Inc., 34 Third Avenue, Burlington, MA.
asymptotics may also fuss that certain 01803. :

favorite references aren't cited, and Now calibration of your
applied physicists and theoretical vacuum gauages is easy and
chemists may not find the description accurateg.bgcause tr):ere's @

of their special subject to be sufficiently ;
complete. Altngether. however, DI B STion| PEVERRT N"'STP\UM
Schuss very ably shows the importance
of doing calculations, of generating a

' formalism, and of trying such a devel- Booth A — AVS Show
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Vacuum Technology

by A. ROTH, Deputy Director, Formed Head of Department of Vacuum Tech-
nology, Soreq Nuclear Research Centre, Israel.
Price: US $73.25/Dfl. 150.00

1981 xiv + 496 pages ISBN 0-444-86027-4

COMMENTS FROM THE PRESS ON THE FIRST EDITION:

“..Itis intended as background reading for graduates and undergraduates and to serve as
a handbook for scientists and engineers. The author has achieved considerable success
in his aims... Certainly this is a book for the institutional library and the vacuum laboratory
shelf.”

Surface Technology

“... A valuable reference work for undergraduate libraries ... well organized and clearly writ-
ten and strikes an appropriate balance between completeness and attention to fundamen-

tals. The index and references are unusually complete. Recommended.”

The book resulted from a postgraduate
course given by the author at the Faculty of
Engineering, Tel-Aviv University. It covers
the entire range of low, high and ultra-high
vacuum technology - in all, a total of nine-
teen orders of magnitude of pressure.

This revised edition consists of a complete
updating of the information given in the
first edition. The author has added the rele-
vant new information, based on new litera-
ture up to 1980, to the various paragraphs.
The list of references has been increased
by about 400 new references, and most pa-
ragraphs of the book have additional new
material. The updating applies to all the
subjects discussed in the book, but the
most worthy of note are those related to:
the gas load resulting from radiation; the
pressure drop with distributed outgassing;
distributed getter and sublimation pum-
ping; cryogenic and ‘“‘cold bore” pumping
systems; flow through ducts (rectangular
cross section); systems of improving va-
cuum measurements; and systems of leak
detections. The book is full of examples
and nomograms which will provide the an-
swers to most of the questions faced by
workers in this field, and will be welcomed

The Dutch quilder price is definitive US § prices are subject to exchange rate fluctuations

Choice

by all scientists, engineers, graduates in
Universities and Technical Colleges and
R&D workers in industry.

CONTENTS: 1. Introduction. The vacuum. Fields of
application and importance. Main stages in the histo-
ry of vacuum techniques. Literature sources. 2. Rare-
fied Gas Theory for Vacuum Technology. Physical
states of matter. Perfect and real gas laws. Motion of
molecules in rarefied gases. Pressure and mean free
path, Transport phenomena in viscous state. Trans-
port phenomena in molecular state. Thermal diffu-
sion and energy transport. 3. Gas Flow at Low Pres:
sures. Flow regimes, conductance and throughput.
Viscous and turbulent flow. Molecular flow. Conduc-
tance of combined shapes. Analytico-statistical cal-
culation of conductances. Intermediate flow. Calcu-
lation of vacuum systems. 4. Physico-Chemical Phe-
nomena and Vacuum Techniques. Evaporation-con-
densation. Solubility and permeation. Sorption. De-
sorption-outgassing. Interaction of electrons and
ions with surfaces. 5. Production of Low Pressures.
Vacuum pumps. Mechanical pumps. Vapour pumps.
lon pumps. Sorption pumps. Cryopumping. Gette-
ring. Pumping by dilution. Measurement of pumping
speed. 6. Measurement of Low Pressures. Classifi-
cation and selection of vacuum gauges. Mechanical
gauges. Gauges using liquids. Viscosity (molecular)
gauges. Radiometer (Knudsen) gauge. Thermal con-
ductivity gauges. lonization gauges. Calibration of
vacuum gauges. Partial pressure measurement. 7.
High Vacuum Technology. Criteria for selection of
materials. Cleaning techniques. Sealing techniques.
Leak detection. Rules for operating vacuum systems.
References. Subject Index.

IN THE U.S.A. AND CANADA:
P.0. BOX 211 / ELSEVIER NORTH-HOLLAND, Inc.
r — O an 1000 AE AMSTERDAM / 52 VANDERBILT AVENUE
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opment (as in the roots of the field) to
physical models. Having developed an
appetite from this text, readers will be
able to branch out and study more
thoroughly many different and impor-
tant aspects of the theory and applica-
tions of stochastic differential equa-
tions.

The first chapter provides a rapid
review of probability theory and in-
cludes meaningful and challenging ex-
ercises; the second introduces Lange-
vin's equation, the backward and
forward equations for a random pro-
cess, and convergence to Brownian mo-
tion; the third motivates the need for a
stochastic calculus and develops the Ito
and Stratonovich integrals and sto-
chastic differentials; the fourth chapter
integrates linear equations, including
that for the Ornstein-Uhlenbeck pro-
cess, and discusses Markov and diffu-
gion processes. The tie-up between
stochastic differential equations and
partial differential equations comes
principally through Kolmogorov’s for-
mula. This is explored in Chapter 5,
where coverage includes the Feynman-
Kac formula, the Fokker-Planck equa-
tion, various boundary conditions, exit
times and exit points, and the stability
of stochastic differential equations.

Chapters 6 through 9 emphasize the
asymptotic analysis of stochastic and
applications. The sixth chapter ex-
plains the Smoluchowski-Kramers ap-
proximation for a particle in a force
field and the diffusion approximation
for Markov chains; the seventh dis-
cusses exit time problems with small
diffusion and the related singular per-
turbation theory for elliptic equations,
including expansions for the first ei-
genvalue problem, Chapter 8 contains
a diffusion model of chemical reactions
based on an analysis of the appropriate
potential barrier and a discussion of
atomic migration in crystals; and Chap-
ter 9 discusses a variety of applications
and new results for filtering signals in
noisy channels. These later chapters
cleverly take full advantage of the au-
thor’s experience and expertise in par-
tial differential equations and related
parts of analysis.

RoBerT O’MALLEY JR
Rennselaer Polytechnic Institute

Giant Resonance
Phenomena in
Intermediate-Energy
Nuclear Reactions

F. Cannata, H, Uberall
112 pp. Springer, New York, 1980. $29.80

This short monograph summarizes in a
rather succinct manner years of effort
by two of the more prolific practition-
ers of the art of applying the Helm and
generalized Goldhaber-Teller models

to the analysis and interpretation of
data from such diverse sources as the
inelastic scattering of electrons, ha-
drons, pions and neutrinos, muon cap-
ture, radiative pion capture and pion
photoproduction.

Within the framework of Eugene
Wigner's supermultiplet theory
Francesco Cannata and Herbert Uber-
all have provided a concise summary
and description of the theory of giant
resonance states and their excitation
by operators having various properties
in spin and isospin space. These opera-

tors are associated with the probes used
to study nuclear structure. The theory
results in prescriptions that relate sets
of empirical data obtained using pho-
tons, leptons, mesons and hadrons to
each other. Unfortunately the authors
insufficiently discuss the validity and
limitations of the models mentioned or
the problems that exist in extracting
nuclear properties from experimental
data. One such problem is that for
inelastic electron scattering data in the
continuum region there are 20% uncer-
tainties in the radiative tail correc-

One Crucihle
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Or Money.

Or L Both.

POCO graphite E-Beam crucibles
can improve metal evaporation
rates up to 400% over runs per-
formed in bare hearths.

So if high production
throughput is your goal,
you really should imple-
ment POCO crucibles in-
to your processes. This
etficiency reduces power
consumption to 25% of that
required by the bare
hearths. The 99.9995% pur-
ity of POCO crucibles assure
you that you will be evaporating

only the material you want. Not residual
elements found in other kinds

of crucibles. Not the copper
from the hearth. Discover
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graphite E-Beam
crucibles cando to
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our sales engineers for
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POCO EBeam
Crucibles Quiperform.

uni@n
POCO

Poco Graphite, Inc.

A Union Oil Company of California subsidiary
1601 S. State St,, Dept. S185 Decatur, TX 76234

Telephone (B17) 627-2121

TWX 910-890-5724

Call Toll Free B00-433-5547

Circle No. 66 on Reader Service Card

0
~

PHYSICS TODAY / OCTOBER 1981



