
We have it all!
Cryogenic Systems
AT TRI Research we believe that the whole is
greater than the sum of its parts. Provided of
course that each part is complete in itself.

Our systems include open and closed cycle
refrigerators, temperature sensors and instrumentation,
not to mention total applications support and
documented performance.

No other systems provide such complete control.
TRI Research can provide it all to you.

T-2000 Cryo Controller
The most accurate, stable and dependable cryogenic
temperature controller of its type. Extremely easy to
use with readout and control directly in temperature
for all sensor types and continuously adjustable
heater power range. Full IEEE-488 compatibility and
four sensor inputs facilitate complete automation.

Cryo Cal™ Sensors
Since 1965 the name most often identified with the
highest quality cryogenic temperature sensors for
university, government and industry users. Complete
range of sensor types, including Cryo Carbon™,
diode, germanium, platinum RTD and specials.
NBS traceable calibrations, 11th order polynomial
fits and GenAB interpolation tables available.

Application Support
We have dedicated ourselves to helping you achieve
important new results in your work. We feel that
your measurement must form the basis for a
configuration of apparatus specific to your needs.
That is why we stand ready to specially design as
little or as much of your system as appropriate. We
can supply you with turn-key systems complete
with applications software. Complete cryogenic
engineering consulting services available.

Supplies
CS-1000B Constant Current Source, wire, hermetic
connectors, thermal interface materials ... many
hard to find items are available from TRI Research
together with the knowledge required to use them
properly. Just ask for our catalog.

Our products are In use at virtually every major center of cryogenic activity
in the world. Contact TRI Research and let us help you turn your next Idea
into a result.

Write or call collect:
2459 University Ave.
Saint Paul. MN 55114 USA
TELEX 955439
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A First Course in the
Mathematical Foundations
of Thermodynamics
David R. Owen
134 pp. Springer-Verlag, New York, 1984.
$26.00

Thermodynamics cuts across more dis-
ciplines than any subject except math-
ematics. One consequence of this is
that the study of classical and modern
thermodynamics is fragmented into
poorly communicating and occasional-
ly hostile camps. One camp of modern
thermodynamics, which emerged from
the study of nonlinear deformations of
continuous media, has developed a new
mathematical approach to the founda-
tions of thermodynamics. David Owen,
an applied mathematician who does
research in the application of thermo-
dynamics to elastic and plastic media,
has written an excellent introduction
to this development.

This book is part of the Springer-
Verlag series of undergraduate texts in
mathematics. As might be expected,
the text concentrates on the mathemat-
ical development of the theory without
much discussion of the physical mean-
ing of the material. The book is divided
into four parts. The first part uses
homogeneous fluids to introduce the
ideas that are developed in the remain-
der of the book; the next two parts
present the first and second laws of
thermodynamics; and the final part
describes some applications.

Owen develops the first and second
laws of thermodynamics in a different
manner from most standard textbooks.
In standard presentations, the first law
is presented as the extension of conser-
vation of energy from mechanical to
nonmechanical processes. Heat is then
introduced as the energy that enters a
system to make up the difference
between the internal energy and the
work done on the system. Owen intro-
duces heat, along with work, as a
primitive notion, and derives the exis-
tence of the internal energy potential.
A similar approach is found in Joseph
H. Keenen's Thermodynamics. Owen's
abstract introduction of the second law
js based on the interesting work of
James Serrin and provides a lucid
exposition of the central ideas of Ser-
rin's approach to the foundations of
thermodynamics.

The last two chapters of the book
provide applications to thermoelasti-
city and to homogeneous bodies with
viscosity. In particular, they show
how thermodynamics places limita-
tions on the properties of materials. It
is at this point that the efforts expend-
ed on the earlier chapters pay a nice
dividend: This point is generally dis-
cussed in most texts under the heading
of stability, but Owen's treatment is far



Your Choice!

CRYOGENIC
TEMPERATURE CONTROL

When you look to Lake Shore
you'll find a choice of controllers to

match your application needs.

Choice of features. The new DRC-82C simultan-
eously displays dual temperatures, set-point, control

parameters, and output power to open a real window on
system operation. The 82C's keypad is the simplest,
most direct way to set parameters. Companions
DRC-81C and DRC-80C feature traditional thumb-wheel
set-point control and potentiometer-style tuning.

Choice of performance. Choose three-term (PID)
temperature control for outstanding controllability (better
than 1 millikelvin in many systems) or two-term economy
and simplicity for less demanding applications. Choose
up to 50 watts of heater power-or choose to limit power to
less than 5 milliwatts!

Model
DRC-80C

Choice of price. Stated simply: buy only the instrumen-
tation you need-and get the same high value in any Lake
Shore instrument you buy.

Choice of inputs. Silicon diodes, gallium-arsenide
diodes, platinum RTDs, interchangeable sensors, in-
dividually calibrated sensors, the choice is yours. Even
germanium and carbon-glass resistors.

Choice of interfaces. IEEE-488, BCD, Interface Loop,
RS232C...take your pick.

Model
DRC-81C

No choice on quality. Lake Shore's high quality stand-
ards apply across our entire product line. Our 24-month
instrument warranty is just one indication of that. Our
satisfied customers are many more.

The new Lake Shore Cryogenic Temperature Controller
brochure can help you choose the instrumentation best
for your application. It's yours for the asking. At Lake
Shore Cryotronics we know cryogenics cold-and our
Controllers are designed to keep it that way.

Many suppliers of cryogenic refrigeration systems already
design Lake Shore Controllers into their products. Others will
usually substitute a Lake Shore unit on request. Next system
you purchase, be sure to specify Lake Shore instruments.
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more elegant.
The author has been successful in

attaining his goal of making this book
accessible to junior-level students who
have completed the standard introduc-
tory calculus sequence. The text is a
model of sound pedagogy, developing
concepts in a repetitive fashion, start-
ing with the ideal gas, progressing to
more general and more abstract princi-
ples, and concluding with applications.
At the back of the book there are a few
problems for each chapter. However, I
cannot recommend this as a text for an
undergraduate course in introductory
thermodynamics. I think such courses
should contain more physics and give
students a view of the vast scope of
thermodynamics. I do emphatically
recommend this book to all serious
students and teachers of thermody-
namics.

MORTON H. RUBIN
University of Maryland

Baltimore County
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Theory and Mathematical Physics
Supersymmetry and Supergravity,
Nonperturbative QCD. Proc. Winter
School, Mahabaleshwar, India, January
1984. P. Roy, V. Singh, eds. 389 pp. Spring-
er- Verlag, New York, 1984. $18.00

Computer Studies of Phase Transitions
and Critical Phenomena. O. G. Mouritsen.
200 pp. Springer-Verlag, New York, 1984.
$24.50. Monograph

Introduction to Gauge Field Theories.
M. Chaichian, N. F. Nelipa. 332 pp. Spring-
er-Verlag, New York, 1984. $39.50.
Monograph

Stochastic Methods and Computer Tech-
niques in Quantum Dynamics. H. Mitter,
L. P. Graz, eds. 452 pp. Springer-Verlag,
New York, 1984. $42.90. Compendium

Sensitivity of Functionals with Applica-
tions to Engineering Sciences. Lecture
Notes in Mathematics. Proc. Special Session
AMS Spring Meeting, New York, May 1983.
130 pp. Springer-Verlag, New York, 1984.
$7.50

Electrodynamics of Continuous Media.
Course of Theortical Physics. Vol. 8. Sec-
ond Edition. L. D. Landau, E. M. Lifshitz.
460 pp. Pergamon, New York, 1984. $25.00.
Text

Fields and Waves in Communication
Electronics. Second Edition. S. Ramo, J. R.
Whinnery, T. van Duzer. 817 pp. Wiley, New
York, 1984. Intermediate text

Gravitation, Geometry and Relativistic
Physics. Proc. "Journees Relativistes,"
Aussois, France, May 1984. 336 pp. Spring-
er-Verlag, New York, 1984. $16.00.
Compendium

Classical, Discrete Spin Models: Symme-
try, Duality and Renormalization. Lec-
ture Notes in Physics. H. Moraal. 251 pp.

Springer-Verlag, New York, 1984. $11.00.
Monograph

Coulomb Liquids. N. H. March, M. P. Tosi.
351 pp. Academic, New York, 1984. $59.00.
Monograph

Gauge Theory of Elementary Particle
Physics. T. P. Cheng, L.-F. Li. 536 pp. Ox-
ford, U.P., New York, 1984. $39.00. Gradu-
ate text

Resonances—Models and Phenomena.
Lecture Notes in Physics 211. Proc. Work-
shop, Centre for Interdisciplinary Research,
Bielefeld University, Bielefeld, Germany,
April 1984. S. Albeverio, L. S. Ferreira, L.
Streit, eds. 359 pp. Springer-Verlag, New
York, 1984. $18.00

The Mathematical Theory of Turbu-
lence. M. M. Stanisic. 429 pp. Springer-
Verlag, New York, 1984. $29.00. Monograph

Cellular Structures in Instabilities. Proc.
Meeting, Gif-sur-Yvette, France, June 1983.
J. E. Wesfreid, S. Zaleski, eds. 389 pp.
Springer-Verlag, New York, 1984. $18.00

Thermodynamics aid Statistical Physics
Rational Thermodynamics. Second Edi-
tion. C. Truesdell. 578 pp. Springer-Verlag,
New York, 1984. $69.00. Compendium

Steam Tables. Thermodynamic and
Transport Properties and Computer
Programs for Vapor and Liquid States of
Water in SI Units. L. Haar, J. S. Gallagher,
G. S. Kell. 320 pp. Hemisphere, New York,
1984. $34.50 cloth; $14.95 paper

Energy and EoviroomeRl
Environmental Radioactivity. Proc. 19th
Ann. Meeting, April 1983. 284 pp. National
Council on Radiation Protection and Mea-
surements, Bethesda, Md., 1983. $17.00

Energy and Problems of a Technical So-
ciety. J. J. Kraushaar, R. A. Ristinen. 513
pp. Wiley, New York, 1984. $24.95. Intro-
ductory text

Energy Policy in America Since 1945: A
Study of Business-Government Rela-
tions. R. H. K. Vietor. pp. 363. Cambridge
U.P., New York, 1984. $29.95

Fusion Energy. R. A. Gross. 328 pp. Wiley,
New York, 1984. $41.95. Text

Radioactivity in the Environment:
Sources, Distribution, and Surveillance.
R. L. Kathren. 397 pp. Harwood, New York,
1984. $66.00. Text

Student Texts and Popularizations
Science Update. H. Messel, ed. 326 pp.
Pergamon, New York, 1984. $18.00. Lay
readers

Orbits For Amateurs with a Microcom-
puter. D. Tattersfield. 171 pp. Wiley, New
York, 1984. $29.95

The Creation of Matter: The Universe
From Beginning to End. H. Fritzsch. 307
pp. Basic, New York, 1984. $19.95. Lay
readers


