Since the book is a summary of a study, it has not been
written with the student in mind. There are essentially no
explanations of how various devices, such as a Tokamak,
work. There is very little physics, chemistry, or engineering
discussed in any detail. While this may be a disappointment
for those who might wish to use the book in the classroom,
it has the advantage that those without a technical back-
ground can read and understand the book.

One aspect of the study that I found rather frustrating
was the adoption by the Committee of scenarios for dis-
cussing the various paths that the future energy supply and
demand might take. The scenarios ranged from the most
drastic (or pessimistic) to the most optimistic. In effect all
bets were being covered. While no individual or even a
committee of experts has the ability to predict the future,
it would have been helpful to have more discussion on which
of the various scenarios seem more likely given the history
of the United States, the economic realities, and the political
climate. There are also occasional errors in the text although
it is clear that the book has been very carefully edited. One
mistake, for example, occurs in the discussion of gasohol,
where it is stated that “it is unclear, whether the use of grain
is a net producer of liquid fuels in the United States.” Be-

Superposition and Interaction: Coherence in Physics.
Richard Schlegel. 302 pp. The University of Chicago
Press, Chicago, 1980. Price: $22.50. (Reviewed by
James L. Park.)

There is a curious asymmetry in the relation between the
two revolutions in physics in this century-—quantum me-
chanics and the special theory of relativity. The latter
(STR) is commonly regarded as the final chapter of clas-
sical physics, while the former (QM) is thought to present
a radically new construction of physical reality. Yet as
Professor Schlegel observes, historically STR had a pro-
found impact on the development even of elementary QM;
but QM has had virtually no reciprocal influence on STR.
The pervasive theme of this book is the search for a deeper
unification of these two theories.

In this quest Schlegel masterfully leads the reader
through the necessary corridors of both physics and the
philosophy of physics. Along the way many controversial
issues from antiquity to the present are confronted, ana-
lyzed, and woven into the context of the work. Among these
are the paradoxes of Zeno, the clock paradox in STR, the
problem of infinite divisibility, the Einstein-Podolsky-
Rosen paradox of QM, Schrodinger’s cat, Wigner’s friend,
Bohr’s complementarity, Bell’s inequality, and Everett’s
splitting universe. In addition to such technical matters
there are several broader discourses on man and nature,
including in particular a clever and rather eloquent epilog
written in literary style as a reminiscence of an informal but
scholarly conversation about reality.

The centerpiece of the book is Schlegel’s own contribu-
tion to the unification of QM and STR—the “interaction
hypothesis,” a refinement in the interpretation of STR
which restricts application of the Lorentz transformations
to situations where there is physical interaction between
system and observer. This view has empirical implications
which are carefully explained; however, Schlegel believes
that no experiment capable of yielding a crucial judgment
about the interaction hypothesis has yet been performed.
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cause of the important use of coal and natural gas in agri-
culture it is unclear whether the use of grain is a net pro-
ducer of energy when all fuels are considered. However, it
is clear that it is a net producer of liquid fuels.

The conclusions of the study are summarized in the first
chapter entitled “overview.” The assessment given of the
energy picture for the years 1985-2010 is not one that is
hopelessly pessimistic but it is one that requires initiatives
to be taken now by the U.S. government stressing energy
conservation, near term solutions for the fluid fuel supplies,
a balanced combination of coal and nuclear power for
electricity generation with the breeder option kept open, and
the importance of research and development investments
for the long-term energy needs. One hopes that the new
administration in Washington will take full advantage of
this study as the message is of vital importance to us all.

J. J. Kraushaar is a professor of physics at the University
of Colorado, Boulder. He has been actively involved in
nuclear physics research for a number of years. Since 1971
he has been instructing a course in energy and the envi-
ronment for nontechnical students.

This interpretation of STR seems to have been inspired in
part by Bohr’s continual allusions in his philosophical
writings to the “wholeness” of quanta transferred in in-
teractions. In this and other more mathematical ways
Schlegel’s theory can be seen as removing the asymmetry
mentioned earlier; i.e., the interaction hypothesis embodies
an alteration of STR due to QM.

Another novel idea that contributes to the establishment
of symmetry between QM and STR is Schlegel’s notion of
“external superposition,” in which all the states that a rel-
ativistic system may present to external observers are su-
perposed in a sense analogous to but distinct from the
well-known superpositions of QM.

Still another span in Schlegel’s bridge between QM and
STR is an interesting proposal concerning those quantal
superposition states involving macroscopic apparatus which
have long bedeviled measurement theorists. To resolve the
celebrated measurement problem of QM, he offers a new
principle called the “restricted superposition hypothesis,”
which is in effect a superselection rule based in part upon
the Lorentz transformations. Like the other theoretical
innovations in the work this makes fascinating reading.

Obviously this book is no mere compendium of standard
material, and experts will disagree with Schlegel and of
course among themselves regarding the detailed logic of his
connecting links between QM and STR. For example, it
might be argued that his sometimes nonstatistical inter-
pretation of quantal uncertainty relations in connection with
STR, though rooted in historical practice, is just algebraic
legerdemain without physical significance. Similarly,
objections might be lodged against his characterization of
quantum states as superpositions of “classical” states and
against his particular interpretation of Margenau’s con-
ception of measurement. In short the book is indeed stim-
ulating as well as informative.

A variety of readers will find this work to be very
worthwhile. Seniors and graduate students in search of a
wider perspective than that afforded by normal courses can
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reap considerable educational benefit from reading such
a well-written book of this type. Because it is so well anno-
tated with credit duly given to sources, it also has value as
a reference tool even though there is no formal bibliography.
Finally, given the subtlety of many of the issues Schlegel
discusses, the book will undoubtedly be received with great
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