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Among many discourses by Lord Ray-
leigh, there are two devoted to argon,
which he had discovered with William
Ramsay. There are also some com-
memorative lectures: on the life and
work of Faraday, James Joule, Hein-
rich Hertz, Lord Kelvin.

Happily, in their printed form these
discourses are all of moderate length,
and may be read easily. Every reader
will skip some and read many others,
and it is difficult to imagine anyone
truly concerned with the physical
sciences—past or present—who will not
find these volumes truly fascinating.
Each reader will end up with favorite
discourses. Both of mine occur in vol-
ume 7, and both were given in 1910.
One of these is Lord Rayleigh on
"Colours of sea and sky," the other J.
J. Thomson's "The dynamics of a golf
ball," a stunning display of the gen-
eral physics of motion of a spinning
object.

I. BERNARD COHEN

Harvard University

Symmetry of Crystals

£• S. Fedorov. D. Harker,
K' Harker, trans.

315 PP. American Crystallographic
Association, 1971. $10.00 for ACA
members; $25 for non-members

For the last several years I have ex-
Pressed regret to my colleagues that
there has not been available (even in
Russian) an edition of the Collected

Works of Fedorov. Nor have there
been translations of the most impor-
tant works of this ingenious crystal-
lographer, except for those published in
German by E. S. Fedorov himself. In
1949, A. V. Shybnikov and I. I. Shafra-
novskii edited a collection of reprints
and translations (from German into
Russian) of five important papers.
These five papers have now been su-
perbly translated into English by
David and Katherine Harker.

The first paper deals with "Basic for-
mulas of analytical geometry in an im-
proved form." Here Fedorov defines
the coordinates of a point by the per-
pendicular projections of that point
onto the axes of coordinates. This pro-
cedure has the advantage that the coor-
dinate of a point on one axis does not
vary with the inclination of the other
axes. The positions of points related
by rotation axes can be presented in a
convenient form.

In the second paper, "Symmetry of
finite figures," symmetry operations
are used and classified: rotation about
axes, reflections through planes and.
combined rotation-reflection opera-
tions (instead of rotation-inversion).
Each symmetry class is represented
by a set of three equations defining the
three coordinates of all the symmetri-
cally related points.

The third paper, "The symmetry of
regular systems of figures," is the most
important one; it gives the derivation
of alf 230 space groups. Again, each
possible combination of operations
(translation, screw-rotation and glide-
reflection are added) is expressed by a
set of three equations. Each triplet of
equations gives the coordiantes of an

New Books
Rutherford

Recollections of
the Cambridge Days

By Mark Oliphant
Foreword by Sir James Chadwick,
C.H., F.R.S.

This- fascinating book by a fellow-
worker and personal friend of Ruther-
ford's contains recollections of the
scientist at home, on vacation, and in
the laboratory, providing innumerable
insights into the man behind the ex-
periments.

1972, 172 pp., 27 illus., $7.50

Molecular Reality
A Perspective of the Scientific

Work of Jean Perrin
By Mary Joe Nye
". . . detailed and interesting narra-
tive of the life and work of Jean Per-
rin." Scientific American

This book analyses the philosophical
and scientific debate among 19th cen-
tury chemists and physicists concern-
ing the physical reality of atoms and
molecules, especially Perrin's experi-
ments on Brownian movement, dis-
cussing early studies of the phenome-
non, and Perrin's confirmation of
theoretical formulations by Einstein
and others.

1972, 212 pp., $15.50

The Vortex Theory
of Planetary Motions

By E. J. Aiton
Contents: Introduction. The Theo-
ries of Kepler and Galileo. The Vor-
tex Theory of Descartes. The Influ-
ence of Cartesianism, 1637-1700.
Attraction theories: Newton and His
Precursors. The Harmonic Vortex of
Leibniz. The Cartesian Vortex The-
ory, 1700-1729. The Introduction of
Newton's Theories in France. At-
tempts to Reconcile the Cartesian and
Newtonian Theories, 1728-1734.
The Last Days of the Vortex Theory.
Conclusion. Appendices: Newton's
Calculation of Centrifugal Force. Leib-
niz's Planetary Theory: Mathemati-
cal Development. Second Order In-
finitesimals in Leibniz's Theory.

1972, 291 pp., $18.50
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infinite set of equivalent points (in
German: regelmassiges Punktsystem).
Contrary to general opinion it is quite
evident that Fedorov derived the space
groups primarily by combining all pos-
sible symmetry elements in all possible
ways, that is, in principle the same
manner as Schoenflies, and not by
space division.

In monograph 4, "Comparison of the
crystallographic results of Schoenflies
with mine," Fedorov showed complete
coincidence of the number and types of
his "regular systems of figures" with
Schoenflies's "space groups," which is
to be considered as a proof of the cor-
rectness of both derivations (1890-91).
The last monograph, "A theory of the
structure of crystals," deals with space
partitioning into parallelohedra and
stereohedra. As Fedorov pointed out
later (1900) all space groups can be de-
rived in this way, except 06-P4332 and
07-P4i2 (compare my note in Science
174, 52, 1971.) There are still some un-
solved interesting problems in this
field (see also the Introduction by D.
Harker and my thesis "Homogene
Raumteilung und Kristallstruktur", E.
T.H.Zurich, 1935).

The project of this translation was
sponsored by the National Science
Foundation and the American Crystal-
lographic Association Monograph
Fund. All crystallographers not famil-
iar with the Russian language must be
extremely grateful to the translators
and institutions that enabled the ex-
cellent production of this most impor-
tant historical document, which may
be still stimulating for modern scien-
tists.

W. NOWACKI
University of Bern

Atomic-Absorption
Spectrochemical Analysis

B. V. Lvov

324 pp. American Elsevier,
New York, 1971. $43.00

This treatment of atomic absorption
spectroscopy is an extremely readable
yet comprehensive reference work on
the theory, instrumentation, and appli-
cation of the technique for chemical
analysis. The wealth of experimental
detail contained on its 324 pages will
make it indispensible to any chemist
who is concerned with inorganic analy-
sis.

The book is an English-language
edition of the Russian version pub-
lished in 1965. It differs from its Rus-
sian counterpart in that many of the
chapters have been revised and rewrit-

ten to reflect the new developments in
the field. Treated are such topics as
source lamps; the effects of filler gases
and current on lamp emission, stabil-
ity, and life; optics; modulation of
beams; errors in measurements; atomi-
zation techniques; flames and burner
designs; effects of solvents on the pro-
cess and sensitivities. A separate
chapter on the use of the graphite cu- |
vette, which was developed by L'vov, d
makes many details on this important lit
method available for the first time in j
English. s

The chapter on special applications jii
provides suggestions for further re- £
search in the vacuum-ultraviolet region ,i
and provides some data on the possi- 0
bilities of isotope analysis.

The intriguing point of view present- ia
ed by L'vov at the conclusion of the ,
book is the prospect that it may be ^
possible to achieve some analyses with-
out the use of standards. He demon- |)(|
strates the potential by calculating ab- ,,̂
solute oscillator strengths for some of
the common metals using the graphite .^
cuvette. With this approach many of
the uncertainties in temperature gradi-
ents, effective sample path length, and
sample-vapor inhomogeneity are re-
duced to tractable and calculable lev- j 1

els.
There are only two points of criti-

cism that I would make of the book.
The first is the price. It will neces-
sarily limit its audience. The second
is the impression that L'vov gives in ;

advocating atomic absorption as the '
ideal approach for the analysis of ultra- s

pure materials. The atomic-absorp- iIS

tion approach, utilizing the graphite ~pt
cuvette, is quite sensitive, but other Ni
companion techniques should also be -'A
used in establishing which impurities t Hi
are to be examined. On the positive ilia
side, however, few techniques permit (i(ae
the sensitivities down to the 10~10 to Mi
10"13-gram level that appear to be pos- Siî
sible with the graphite cuvette and a 3 r.abte
x 10-14-gram detection limit claimed ^
for cadmium must indeed be a record.

: feels
JAMES W. TAYLOR I]^

University of Wisconsin it. '

Relativity Reexamined

L. Brillouin %

111 pp. Academic, New York,
1970. $6.75 ™l

'ietj

In his book, Relativity Reexamined, ){J
Leon Brillouin attempts to find in- ^
consistencies in Einstein's theories and
to set up countertheories. Such pro- (.
grams are of value, particularly as a 2''
means to clarify one's understanding of .1; '
the theories examined. Previous at- ^
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