Feb. 20 1958

Oxine and its Derivatives. Volume I. Oxine, Part 1.
By R. G. W. HoLLINGSHEAD, M. A. (Oxon). Butter-
worths Scientific Publications, 88 Kingsway, London
W.C. 2, England. 1954. x + 332 pp. 16 X 25.5
cm. Price. $8.80. Volume II. Oxine, Part 2. v +
313 pp. 16 X 25.5cm. Price, $8.80.

This work must certainly be the first four-volume mono-
graph ever published about a single organic analytical re-
agent. The first two volumes give an exhaustive collection
of the literature concerning the preparation, properties and
reactions with metals of 8-quinolinol (oxine), while the last
two (not reviewed here) give similar treatment to the deriva-
tives. Although the author succeeds in collecting virtually
all the published information about the analytical uses of
oxine, very little critical appraisal of this literature is at-
tempted.

After four chapters about the preparation, properties and
general uses of oxine there follow 29 chapters devoted to the
determination of 29 elements, or groups of elements. The
last chapter briefly cites non-analytical applications of oxine.
The first four appendices in Volume Il summarize drying
temperatures, pH of precipitation and extraction, and wave
lengths of maximum absorption for the metal oxinates.
The fifth appendix is a bibliography of papers published
after the manuscript went to press. There is a subject in-
dex.

The author cites 139 references in the chapter on mag-
nesium and 157 on aluminum. The natural suspicion that
as many original variations on two simple reactions are
hardly possible is confirmed by the numerous contradictions
of one worker by another as recorded in these two volumes.
Indeed the most striking impression left by the monograph
is the poor agreement of different workers about facts ca-
pable of unequivocal determination.

For anyone interested in 8-quinolinol this monograph is
the definitive work, inasmuch as it seems inconceivable to
this reviewer that any other publisher will ever dare the
financial risk of this venture. The binding and other
mechanical details of these volumes are very good.
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Heterocyclic Compounds. Volume 6. Six-Membered
Heterocycles Containing Two Hetero Atoms and Their
Benzo Derivatives. Edited by RoserT C. ELDERFIELD,
University of Michigan. John Wiley and Sons, Inc.,
440 Fourth Avenue, New York 16, N. Y. 1957. vii +
753 pp. 15.5 X 23.5cm. Price, $25.00.

The sixth volume in Dr. Elderfield’s compendium on
heterocyclic compounds continues the effort to be compre-
hensive without being either telegraphic or exhaustive to the
point of tedium. It is therefore an invaluable reference, yet
is sufficiently generalized to be a book for study. Major
English and German literature is covered through 1955 or
in some instances 1956, the more obscure sources through
about 1952. Reactions and methods of synthesis account
for the bulk of the discussion; theory is not stressed.

Subject matter includes the dioxenes, dithienes, diazines,
oxathienes, oxazines and thiazines, and their hydrogenated,
substituted, benzo and polybenzo derivatives. Mono-
cyclic dioxanes and dioxenes are discussed by Chester B.
Kremer and Leo K. Rochen; benzodioxanes, oxathianes,
dithianes and their unsaturated and benzo derivatives by
Robert C. Elderfield; pyridazines and cinnolines by Thomas
L. Jacobs; phthalazines by Robert C. Elderfield and
Stephen L. Wythe; pyrimidines by G. W. Kenner and Sir
Alexander Todd; quinazolines by Thurmond A. William-
son; pyrazines, piperazines and quinoxalines by Yolanda T.
Pratt; monocyclic oxazines by Norman H. Cromwell;
benzoxazines by Robert C. Elderfield, William H. Todd and
Samuel Gerber; thiazines and benzothiazines by Robert C.
Elderfield and E. E. Harris; phenazines, phenoxazines and
phenothijazines by D. E, Pearson.

The writing is generally lucid. The authors have at-
tempted, at least within each chapter, to make numbering
and nomenclature consistent and rational. The task is
beyond them. A particularly fine example of a misleading
trivial name may be found on page 683. Oxychlororaphin
contains no more oxygen than chlororaphin, which contains
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no chlorine at all. Oxychlororaphin is, to be sure, obtained
by oxidative loss of hydrogen from chlororaphin, which
is green. Anyway, virtually every page of the entire book
has several complete structural formulas, making compre-
hension possible. Text and formulas alike are remarkably
free of errors.

The ratio of index to text pages is 3.6%, which is probably
higher than average. FEach chapter is headed by a useful
table of contents. Even so a test, conducted by choosing
several topics from the text and attempting to find them
again with the help of the index and the tables of contents,
was not notably successful. The seeker for such topics is
going to have to do a good deal of browsing which may be
good for his fund of knowledge but bad for his temper.

The price per page of the volumes in this series, after
holding steady for volumes 2 through 5, has again risen. A
page of volume 6 costs more than twice as much as a page
of volume 1. Since this increase closely parallels that of
the cost of living, we cannot complain. The conviction
persists that a book costing twenty-five dollars should have
alotinit. Itdoes.
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Fables of Light Scattering Functions for Spherical Particles
WiLLiaM J. PANGONIS, Film Department, E. I. du Pont de
Nemours and Company, WiLFRIED HELLER, Professor of
Chemistry, Wayne State University, and ARVID JACOB-
SON, Professor of Mathematics, and Director of Computa-
tion Laboratory, Wayne State University. Wayne State
University Press, Detroit 2, Michigan. 1957. v +
116 pp. 15.5 X 23 em. Price, $5.50.

This book contains light scattering functions calculated for
size and refractive index values pertinent to liquid dispersions
of colorless colloidal spheres (e.g., rubber latices). The func-
tions tabulated are the total scattering cross-sections, as
well as certain coefficients from which the scattering can be
found as a function of angle by easy summations with the help
of previously published angular functions. Tables are given
for ratios of the refractive indices of the spheres and the sus-
pending medium of 1.05, 1.10, 1.15, 1.20, 1.25 and 1.30, and
for values of the parameter « from 0.2 to 15 plus a few other
scattered values (« is equal to « times the ratio of diameter to
wave length). The values selected seem to be spaced closely
enough to allow reasonably accurate interpolation.

According to the introduction, the tables have been care-
fully checked by at least two independent computations.
The arrangement is clear and the type is easy to read.

Extensive tables of this kind have been published pre-
viously, but only for higher values of the refractive index
ratio, which are more appropriate for aerosols.
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Light Scattering by Small Particles. Structure of Matter
Series. By H. C. vaNn peE HuLsT, Leiden Observatory.
Mari14 GOEPPERT M AYER, Advisory Editor. John Wiley
and Sons, Inc., 440 Fourth Avenue, New York 16, N. Y.
1957. xii + 470 pp. 23.5 X 16 cm. Price, $12.00.

Light scattering was a subject of interest to only a few
specialists until about fifteen years ago. (We are distinguish-
ing light scattering without change of wave length, or ‘‘Ray-
leigh scattering,’”’ from the related Raman effect.) Now,
however, the use of light scattering for determining molec-
ular weights and shapes in macromolecular chemistry, and
the increased interest in atmospheric and interstellar par-
ticles in meteorology and astronomy, has made it important
to thousands of scientists.

A result of this change of emphasis has been the need for
monographs reviewing and introducing the subject for chem-
ists and others to whom the subject is important but who
lack the experience in theoretical physics necessary for the
easy understanding of much of the original literature. Such
monographs have been slow in forthcoming; one of the diffi-
culties is that the general theory of light scattering involves
several fields that do not usually overlap, physical optics
and statistical mechanics in particular. Very few prospec-
tive authors can develop the degree of expertness in both
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fields required for an authoritative review. Consequently,
the reviews that have appeared have been more of the nature
of guides to the literature than critical studies.

Fortunately, there is a reasonable solution; the subject
very naturally divides into two parts; one concerned with
the optical theory of the scattering from discrete particles
of various well defined shapes, and the other concerned with
the scattering from groups of small interacting particles, such
as dense gases, liquids and concentrated solutions. The
first is primarily a branch of physical optics, while in the
second the optics is elementary but the statistical mechanics
may be very difficult. (The field in which both disciplines
are important, the scattering from interacting systems of
large particles of high refractive index, has not yet been stud-
ied to any extent.) We may therefore expect to see books
emphasizing one side or the other of the subject, and written
for particular groups of readers.

Van de Hulst’s book falls in this category. The book is
explicitly restricted to single scattering by independent par-
ticles; coéperative effects, such as occur in imperfect gases
or solutions, are ignored, as are also effects of multiple
scattering in a cloud of otherwise independent particles.
Within this designated field it is exhaustive, containing not
only a critical review of the older literature, but also many
new results published herein for the first time. In fact,
this book is' distinguished not only by being the first de-
voted exclusively to its branch of the subject, but also by
being written by a recognized authority who is himself re-
sponsible for much of the recent progress in this field, in
particular, its astronomical applications.

It is impossible to do justice to the contents of this book
in a short review. However some idea of the special prob-
lems discussed can be obtained from the following incom-
plete list: scattering from free electrons, small spheres, ellip-
soids and spherical shells (here ‘‘small’’ refers to the wave
length as a standard), scattering from large spheres, ellip-
soids and cylinders of small refractive index, rigorous scat-
tering theory for spheres of any size and refractive index
(Mie theory), special formulas for very large dielectric par-
ticles, optics of raindrops, raindrops at microwave frequen-
cies, optics of 1netallic particles, and many others. This re-
viewer frequently found it amusing to open the book at
random and start reading at that point. Some of the facts
that thus came to light may be worth passing on: Although
the rigorous formulae for the scattering by a perfect sphere
were written down by G. Mie in 1908, they become so com-
plicated for large spheres that their consequences have not
yet been fully worked out even in this day of automatic com-
puters; in particular the diagrams of intensity vs. angle of
scattering become so complex that it is impossible even to
interpolate between existing calculations; thus approximate
theories are necessary, as, for example, for the rainbow.
(The usual theory of the rainbow is only a first approxima-
tion based on a combination of diffraction theory and geo-
metric optics, and its extension is diffienlt.) Any large ob-
ject scatters twice as much light as falls on its actual surface,
the extra scattering can be thought of as difiraction of tle
light passing near it, since by Babinet’s principle the total
amount of the diffracted light is just equal to the amount of
light actually absorbed from the beam. Thus a swarm of
meteorites passing between us and the sun will appear twice
as dense as it actually is, unless the diffraction effect is al-
lowed for. The ‘‘glory’’ is a natural phenomenon occa-
sionally observed when a person standing on a mountain
top or in an airplane sees his shadow projected by the sun
on clouds or mist. Under favorable conditions he will see
the shadow’s head surrounded by several brightly colored
rings; these are manifestations of a peculiar scattering by
the water drops in the mist. (One wonders what role this
phenomenon may have played in the history of religious
inspiration!) The theory of the glory is not yet in a satis-
factory state; it appears to rest on the theory of ‘‘edge
waves’’ of light that creep completely around the shadowed
side of the water drops and eventually return toward the ob-
server’s eye. Edge waves are also important in the trans-
mission of radio signals and earthquake waves around the
earth, and their theory is still under development. Space
prohibits discussing further interesting facts, such as those
concerned with the meteorological uses of radar, or the
polarization of starlight presumably caused by interstellar
dust.

Applications to chemistry are discussed briefly. These
include the molecular weight formula, the colors of colloidal
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solutions, and polarization effects in suspensions of elongated
particles. The molecular weight formula itself is given a
rather cursory treatment, although the theoretical back-
ground for it is thoroughly explored in the rest of the bock.
The discussion of the optics of colloidal solutions, such as the
explanations for the red and blue colors of gold sols of dif-
ferent particle sizes and the beautiful effects obtainable with
monodisperse sulfur sols, is more extensive. Some of the re-
cent work on aerosols is also mentioned.

The author has made a real effort to keep to the cle-
mentary level of exposition throughout, with emphasis
always on the physical situation at the expense of mathe-
matical details. A very complete list of references to the
original literature should make it easy for any one interested
in the details to find them. Important results, however,
are given in full. The text can be read with understanding
by any one who has, or is willing to acquire, some knowledge
of elementary wave optics.
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Progress in Low Temperature Physics. Volume II. Edited
by C. J. GoORTER, Professor of Experimental Physics,
Director of the Kamerlingh Onnes Laboratory, Leiden
Interscience Publishers, Inc., 250 Fifth Avenue, New
York 1, N. Y. 1957, xi + 480 pp. 16.5 X 23 cm.
Price, $10.75.

The plienomenal growth, in recent years, of the number
of articles describing results of scientific research has made
it possible for an individual to attempt to read and under-
stand only a small fraction of the papers which are of in-
terest to himm. This has led to the publication of what
miglit be called ‘‘review books,’’ usually edited by an out-
standing authority, and consisting of a number of uncorre-
lated chapters each written by one or more specialists and
describing recent work in a natrow field. Such a book is
“Progress in Low Temperature Physics, Volume II.” It
contains fourteen chapters written by twenty-two contrib-
utors. There are five chapters on the properties of liquid
and solid helium, including adsorbed films; four chapters
on electronic phenomena in metals and semiconductors;
and a chapter each on paramagnetic relaxation, the orien-
tation of atomic nuclei at low temperatures, physical prop-
erties of the rare earth metals, the representation of specitic
heat data, and the temperature scale in the liquid helium
region. In general the articles are authoritatively written
and through copious references to the scientific literature
adequately describe the more important recent work in eaci
special subject. Also, in general, they are written in the
style of a scientific paper and addressed to the specialist
and are no substitute for the conventional monograpl: or
textbook for a reader who desires a systematic exposition of a
subject. Exceptions to the last remark are the chapter by
D. Shoenberg on ‘“The de Haas-van Alphen Effect’’ amnd
that by C. Domb and J. $. Dugdale on “‘Solid Heliumn.”’
The oscillatory variation with magnetic field of the magnetic
susceptibility of a metal, discovered by de Haas and van
Alphen, gives important information concerning the energy
levels of electrons in a metal near the Fermi surface and
Shoenberg gives a very clear discussion, both of the ex-
periments and of their theoretical significance. Ordinarily
one thinks of the liquid as the glamor-phase of helium but
the excellent chapter on solid helium makes clear some of
the fascinating attributes of Cinderella Solid. The chapter
by H. C. Kramers on ’‘Liquid Helium Below 1°K.”’ demon-
strates that the reasons for the remarkable properties of
liquid helium are beginning to be understood.

With the present general availability of cryogenic facilities
experimenters in many branches of physics and chemistry
are extending their measurements to the temperature range
of liquid helium and below and the designation ‘“Low Tem-
perature Physics” no longer serves to specify an area of
common scientific interest aside from certain features in
the techniques of producing and maiataining low tempera-
tures. The present volume reflects this diversity of interest.
The appropriate chapters of the book will be of great use to
those engaged in or beginning research in one of the special
fields treated.
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