
phone Laboratories, is to present a
brief account of the Mossbauer effect
itself as well as a survey of the nu-
merous applications based on it. The
book opens with a simple explanation
of the nature of the recoil-free emis-
sion of gamma rays from 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
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 Mossbauer 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 IN BIOLOGI-
CAL MEMBRANES, VOLUME 2. By J. Lee
Kavanau. 760 pp. Holden-Day, San
Francisco, 1965. $14.75.

by Joseph G. Hoffman

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

The reviewer is a professor of pliysics
at the State University of New York
at Buflalo.

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 die nuclear envelope. The various
bodies in the cytoplasm, such as the
myeloid bodies in amoebae and the
mitochrondia in mammalian tissue
cells, are fantastic geometries of 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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