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methods. There seems to be a rule in crystallography
that every new idea for attacking the phase problem
works well the first time and much less well after that.
The obvious explanation that methods which fail at
the first try are immediately abandoned and never re-
ported is, unfortunately, inadequate; as would appear
from careful questioning of some of the people con-
cerned. It would be interesting to know the true ex-
planation of this well-established phenomenon.

Thermoelectric Materials and Devices. Lectures
(New York U., June 1959, 1960). Edited by Irving B.
Cadoff and Edward Miller. 344 pp. Reinhold Publishing
Corp., New York, 1960. $9.75.
Thermoelectricity. Including the Proc. of NRL-spons'd
Conf. (Sept. 1958). Edited by Paul H. Egli. 407 pp.
John Wiley & Sons, Inc., New York, 1960. $10.00. Re-
viewed by Peter L. Balise, University of Washington.

CIENTISTS and engineers have recently become
excited about thermoelectricity: the former be-

cause of the relevant problems awaiting solution in
solid-state physics and thermodynamics, the latter be-
cause of the challenge to develop useful equipment for
refrigeration and power generation. Perhaps no other
field today offers greater opportunities in materials sci-
ence for the understanding and creation of substances
with specific properties. The public has read much about
the marvelous thermoelectric devices that are around
the corner, but economically feasible appliances are
further away than the lay press implies.

Even technical books such as the two reviewed here
tend to minimize the limitations of present materials.
The basic criterion for performance of a thermoelectric
device is the "figure of merit", which is improved by
large Seebeck coefficients, and by low thermal conduc-
tivity and high electrical conductivity. The latter two
requirements are obviously difficult to optimize coinci-
dentally, and this is a practical reason for seeking un-
derstanding of the physics of materials. In addition,
other properties are important in achieving good tem-
perature range, life, and ease of fabrication.

The problems are being vigorously attacked, as at-
tested by the papers on the subject; both these books
are compilations of such papers. Thermoelectric Ma-
terials and Devices is a series of lectures given at New
York University, dealing about equally with theory,
materials, and devices. Basic principles are presented,
and equations are derived for thermoelectric behavior
of materials (including thermionic emission) and for
performance-criteria of circuits. A considerable amount
of data is given for many materials, refractories, and
liquids (fused salts), as well as the more common com-
pounds such as tellurides. Design calculations are given
in detail, including nomographs and tables. A chapter
is devoted to nuclear heat conversion. Experimental
models of devices such as a refrigerator and an air
conditioner are described.

Thermoelectricity is divided into four sections. The
first considers fundamental concepts, with practical con-

siderations for equipment, including generators in space
vehicles. The second and third sections discuss the phys-
ics of materials and problems of application to high-
temperature devices, including thermionic power con-
version. The last section is devoted to measurement of
material properties, particularly thermal conductivity,
with emphasis on methods of meeting the difficulties
imposed by high temperatures.

While both books are written at a high technical level
and have similar coverage, Thermoelectric Materials
and Devices seems somewhat better organized, with
more data on specific materials. Thermoelectricity has a
more attractive format and better information on meas-
urement techniques. This reviewer suggests Thermo-
electricity for the purchaser of only one book, but both
would be wanted by anyone with a serious interest in
the field.

Surface Microtopography. By S. Tolansky. 296 pp.
Interscience Publishers, Inc., New York, 1960. $9.00.
Reviewed by J. Arol Simpson, National Bureau of
Standards.

AS physics experiments become more and more com-
- plex, more and more time is spent attempting to

master techniques, inevitably tricky, which are, or at
least should be, ancillary. It is always then a satisfac-
tion to find that somewhere in the world there is some-
one who has made one of these techniques a life's work,
and a joy if he has seen fit to describe his work in
detail.

Just such a happy event has occurred in the appear-
ance of this book. Professor Tolansky, who almost
twenty years ago developed the technique of multiple-
beam interferometry for the measurement of surface
microtopography, has spent the intervening time refin-
ing the procedures until it is now possible to measure
step heights of 20 A or less. In this book he tells how
to do it and by means of over 350 interferograms taken
in the process of his studies of such problems of the
topography of diamond faces, the oscillation of quartz
crystals, indentation-hardness testing of metals, and
the wear of glazier's diamonds, shows eloquently the
power of the method.

The book is a model of what a how to do book should
be, for despite the author's interest in, and great knowl-
edge of, the objects studied, he concentrates on the
way the measurement was made rather than the result.
Moreover, he describes some good ideas that did not
work, modulated fringes, for example, and explains, as
far as is known, why they did not. For those who are
interested in the results the book is provided with a
complete bibliography of the papers of the author and
his co-workers including the degree thesis from his labo-
ratory. Moreover, when the going gets rough, as in mak-
ing the high-reflectance coatings for the optical flats, he
provides "cookbook" instructions, "helpful hints", and
simple tests to smooth the way. I only wish all authors
were as considerate.

All in all this is a highly specialized but excellent
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