
RF power for H
plasma research.

We're proud to have supplied a number
of broadband amplifiers for the
Tokamak fusion research project at
Princeton University. A 5-kW AR
amplifier is being used as an rf pulsing
driver in a three-stage cascade which
culminates in 2.5 MW of plasma-heating
power to the Princeton Large Torus
(PLT). Other AR amplifiers, 10 W to
1 kW, perform various rf testing and
calibration duties in the Plasma
Physics Laboratory.

AR amplifiers are unconditionally
stable, immune even to worst-case
load mismatch such as infinite VSWR
or shorted or open output terminals
without damage to themselves or shut-

down of the system. And their full
bandwidth is instantly available—no
tuning or system adjustments needed
for continuous or automatic sweeping.

The chances are very good that
we'll have the combination you seek in
a broadband power amplifier—clean
bandwidth (sub-octave to five decades
with top frequencies up to 1 GHz),
reliable output power, linearity as
needed, pulse capability,
adjustable gain—often /<
in a package about half
the size of its nearest
"competitor."
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Three Concepts of Time
Kenneth G. Denbigh
180 pp. Springer-Verlag, New York, 1981
$19.80
Certainly throughout a good part of
western intellectual history the idea
that there may be two concepts of time,
or that it can be studied from two
exclusive viewpoints, has developed
considerable support. The two con-
cepts have generally fallen into such
categories as objective and subjective,
rational and intuitive, or even physical
and spiritual.

Kenneth Denbigh fragments this du-
ality by dividing the objective view-
point into two separate concepts. Thus
in his monograph he presents the idea
that there are three concepts of time:
• the time of conscious awareness
• the time of theoretical physics
• the time of thermodynamics and the
life sciences, such as evolutionary the-
ory.
The last two have the common feature
that there is no unique moment set
apart from the others, that is, the
"now" or the "present" is not defined,
as is the case with the first; while the
first and the third have in common
temporal irreversibility. It is Den-
bigh's aim to increase coherence in our
notions of time, including the "pro-
foundly temporal character of cons-
ciousness," by attempting to remove
some of the "divergence between the
attitudes to time of theoretical physics,
thermodynamics and the life sciences."
In these efforts he adopts what he
terms a "relational view" of time, in
that philosophically time is regarded as
a relationship between events, without
which there could be no concept of
time.

The book is divided into two parts. In
the first part he carefully analyzes
ideas of objectivity in observations of
time. Among other things he provides
us with a rigorous examination of
temporal order as well as a detailed
study of the notion of simultaneity, in
particular from the viewpoint of rela-
tivity theory.

Denbigh completes the first part of
the book with a treatment of the
problem of "the present," by discussing
what are known by some thinkers as
the A- and B-theories. In the A-theory
"now" or the "present" is a real feature
of the world at each location as well as
is the notion of becoming. According to
the B-theory, past, present and future
are considered mind-dependent, so that
real events are regarded as happening
tenselessly with the notion of "earlier
than," "simultaneous" and "later
than" being used to distinguish them.
Neither theory can be proved or dis-
proved, and Denbigh gives each its due.
However, he does conclude that a time
concept without consideration of cons-
ciousness would be deficient, and that



such a concept enjoys "a progressively
increasing degree of richness" in pass-
ing from the time of physical phenom-
ena to that of biology and psychology.

In the second part of the book Den-
bigh discusses three distinctive kinds of
temporal change: processes occurring
in inanimate nature, those of animate
nature, and processes related to cons-
ciousness. He studies the identification
of irreversible time with the increase of
entropy, often called the "thermody-
namic arrow of time," then compares
this "arrow" with the "cosmological
arrow," based on the expansion of the
universe.

In dealing with time in conscious-
ness, he convincingly points out its
inherent irreversibility. For example,
it is very difficult to conceive realisti-
cally reading a book backwards, pro-
gressively erasing from one's memory
the knowledge of its contents. Denbigh
argues in support of the conviction held
by some thinkers that time provides a
link between the physical and the
mental, that is, between the material
brain and mental activity. He con-
cludes by sharing some opinions and
speculations, one of which is that be-
cause of its greater comprehensiveness
the time of consciousness has some
primacy in reality over the other two
concepts. This is perhaps the basis for
another speculation, reminiscent of
Pierre Teilhard de Chardin, that there
is a progressive increase of total cons-
ciousness in the cosmos.

Three Concepts of Time is a well and
carefully written book which gives a
thought-provoking analysis of time for
anyone with some background in one of
the natural sciences. It is an outgrowth
of extensive study of time involving a
previous book {An Inventive Universe,
George Braziller, New York, 1975) and
chapters in several publications of The
Study of Time (edited by J. T. Fraser,
Springer-Verlag, Berlin), which is es-
sentially the proceedings of the Inter-
national Society for the Study of Time.
For any scientifically oriented college
graduate interested in a closer look at
many aspects of time it is well worth
reading and is comparable in quality to
the well-respected Voices of Time (edit-
ed by J. T. Fraser, University of Massa-
chusetts Press, Amherst, 1981).

LAWRENCE W. FAGG
The Catholic University

of America

Eiern art Eivinnut
The Science and Technology of Coal
and Coal Utilization. B. R. Cooper, W. A.
Ellingson, eds. 666 pp. Plenum, New York,
1984. $85.00. compendium

Fifth E. C. Photovoltaic Solar Energy
Conference. Commission of the European
Communities. Proc. of the International
Conference. Kavouri (Athens), Greece, Oc-
tober 1983. W. Palz, F. Fittipaldi, eds. 1188
pp. Reidel (US dist. Kluwer, Boston, Mass.),
1984. $125.00

Process Energy Conservation Manual. F.
W. Payne, ed. 158 pp. Fairmont, Atlanta,
Georgia, 1984. $30.00

Energy: Insights from Physics. P. DiLa-
vore. 414 pp. Wiley, New York, 1984. intro-
ductory text

Solar Electric Systems. George Warfield,
ed. 180 pp. Hemisphere, New York, 1984.
$44.50. compendium

The Sun: Our Future Energy Source. Sec-
ond Edition. David K. McDaniels. 346 pp.
Wiley, New York, 1984. $18.95

Geophysics aid Planetary Science
Reversals of the Earth's Magnetic Field.
J. A. Jacobs. Adam Hilger (US dist. Heyden,
Philadelphia) 1984. $35.00. monograph

Ocean Tides: Mathematical Models and
Numerical Experiments. G. I. Marchuk, B.
A. Kagan, 291 pp. Pergamon, Oxford, 1984,,
$65.00. monograph

listnaeitatin aid Techiiqies
Fortran Optimization. M. Metcalf. 242 pp.
Academic, New York, 1984. $24.00. reference

Artificial Intelligence. Second Edition. P.
H. Winston. 527 pp. Addison-Wesley, Read-
ing, Mass., 1984. $29.95. lay readers
Electron Microscopy and Analysis 1983.
Proc. Conference, University of Guildford,
August-September 1984. IOP Conference
Ser. 68. 530 pp. Hilger (US dist. Heyden,
Philadelphia), 1984. $60.00
Quantitative Electron-Probe Microana-
lysis. V. D. Scott, G. Love, eds. 345 pp.
Wiley, New York, 1984. $44.95. compendium

Ion Cyclotron Resonance Spectrometry
II. H. Hartmann, K. P. Wanczek. 538 pp.
Springer, New York, 1983.
Secondary Ion Mass Spectrometry. SIMS
IV. Proc. of the Fourth International Con-
ference. Osaka, Japan, November, 1983.
Springer Series in Chemical Physics 36. A.
Benninghoven, J. Okano, R. Shimizu, H. W.
Werner, eds. 503 pp. Springer-Verlag, New
York, 1984. $38.50

X-ray Microscopy. Proc. of the Interna-
tional Symp, Gottingen, Fed. Rep. of Ger-
many, September, 1983 Springer Series in
Optical Sciences 43.G. Schmahl.D. Rudolph,
eds. 345 pp. Springer-Verlag, New York,
1984. $26.00

Ultrashort Light Pulses: Picosecond
Techniques and Applications. Topics in
Applied Physics 18. S. L. Shapiro, ed. 435 pp.
Springer-Verlag, New York, 1984. $24.50
Beam Optics of Quadrupole Probe-
Forming Systems. G. W. Grime, F. Watt.
260 pp. Adam Hilger, Bristol (US dist. Hey-
den, Philadelphia), 1984. $49.00. text

Advances in Electronics and Electron
Physics. Vol. 61. P. W. Hawkes, ed. 408 pp.
Academic, New York, 1984. $60.00 o

NEW Books Now
Available From

HEYDEN & SON, INC.

Advances in Solid State
Physics, Volume XXIV
P. Grosse, Editor
Volume XXIV contains a selection of the
invited papers presented at the spring
conference of the Solid State Physics
group of Deutsche Physikalische
Gesellschaft, held at Munster in 1984.
Most of the articles concern physics of
interfaces and surfaces.
Published by Vieweg Publishing
990400042 Aug. 1984 356pp Hard $56.00

Also Available

Convergent Beam Electron
Diffraction of Alloy Phases
Bristol University Electron
Microscopy Group
This illustrated atlas presents
characteristic 'fingerprints' and associated
analytical data, for over 20 commonly
occurring phases in certain stainless
steels and superalloys. As no comparable
compilation exists, this book will be an
invaluable reference tor those regularly
analysing alloys.
Published by Adam Hilger
990300277 Oct. 1984 162pp Hard $60.00

Mechanical Properties of
Materials at High Rates of
Strain, 1984
Institute of Physics Conference
Series 70, Oxford, April 1984
J. Harding, Editor
This volume comprises 72 papers,
reflecting the importance currently
attached to the study of high strain rate
behavior, and offering the most
up-to-date results of research, with
discussion of a wide range of theoretical
and technical applications.
Published by Adam Hilger
99030017X Oct. 1984 556pp Hard $64.00

Research Fields in
Physics, 7th Edition

Institute of Physics, Compiler
This seventh edition continues the well
established pattern of books covering
physics research at universities and
polytechnics throughout the United
Kingdom. Descriptions ot the tesearch in
progress, together with the names of the
personnel involved, are given under the
individual research fields ot each
department. Name and subject indexes
add to the Directory's value as a standard
work of reference of use to all with
active interests in the physical sciences.
Published hj Adam Hilger
990300218' June 1984 37Opp Soft $45.00

Order any of these titles today by phone!
TOLL FREE 1-800-345-8112

(In PA call 1-800-662-2444)
For FREE catalogs of books

call customer service (215) 382-6673

lone:

0
(HEYDEN B S O N ) CL7, J l"^.4'n'.Str^e'> ' Philadelphia, PA 19104

Circle number 44 on Reader Service Card

PHYSICS TODAY / OCTOBER 1984 97


