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A TREATISE ON DIFFRACTION 

T h e  Diff~actiom of Light, X-rays and Haterial Par-
ticles. By CHARLESF. MEYER. University of Chi- 
cago Press, pp. 473 + xiv with 283 figs., $5.00, 1934. 
TEE theory of light diffraction is often encumbered 

with more mathematics than is essential to an under- 
standing of most of the observed phenomena. The 
simple theory of Fresnel explains most observations. 
The dynamical theory of Kirchhoff is much more 
difficult in application, and yet it can not yield rigor- 
ously correct results. I n  practise it gives results 
which are very like those of the Fresnel theory. The 
rigorous theory of Sommerfeld has been applied to 
only the simplest cases. Even then it has been found 
necessary to .assume perfect conductivity of the dif- 
fracting screen, and thus its predictions regarding the 
intensity of light diffracted a t  large angles do not 
agree very well with observation. 

The Fresnel theory is made the basis of the chapters 
on the diffraction of light in this treatise by Professor 
Meyer. The treatment is thus made relatively simple. 
There is, however, no lack of thoroughness. The 
logical limitations of the treatment are clearly pointed 
out, and in a later chapter are considered the condi- 
tions under which it may be expected to be inap- 
plicable. The dynamical theories of Icirchhoff and 
Sommerfeld are briefly described in this latter place. 

The author states that portions of this book are 
suitable as a test for students of optics and that more 
mature physicists are offered here a novel and im- 
proved exposition of the subject. I t  is the opinion of 
the reviewer that the presentation is well suited to 
both classes of readers. The treatment is simple, 
unusually well arranged and clearly written, and is 
sufficiently comprehensive to be somewhat of an ency- 
clopedia of the subject of light diffraction. The 
diffraction of x-rays and material particles are treated 
rather less exhaustively in the last third of the book. 

The first chapter consists of a historical summary 
of the diffraction of light, beginning in the seven-
teenth century with Grimaldi and ending with Planck 
in the twentieth century. To a considerable extent 
the historical method of this introductory chapter is 
followed throughout the book, and references to origi- 
nal papers are always given. These are usually 
accompanied by other references to later systematic 
treatments. The references seem to the reviewer to 
be very happily chosen. They are never burdensome 
in number, and there is usually a brief discussion of 
their relative values. 

The theory of light diffraction occupies eighty-four 
pages. Following this comes a long and comprehen- 
sive chapter on "The Diffraction Grating." This 
chapter contains a great deal of material which has 

not been gathered together elsewhere. It is  suffi- 
ciently detailed to be valuable to a spectroscopist. 
This is perhaps the only portion of the book'which 
contains more material than one ought reasonably to 
expect to find as part of the mental equipment of an 
average physicist-at least of an "ideal average 
physicist." 

To the reviewer the most interesting part of the 
book is a long chapter entitled '(Sundry Ramifications 
of Diffraction Theory." I n  this chapter are consid- 
ered various interesting subjects which are presumed 
to be a part of the stock in trade of every physicist, 
but which are nevertheless not all readily available 
elsewhere. These subjects include the resolving power 
of optical instruments, Abbe's theory of microscopic 
vision, meteorological phenomena and the measure-
ment of star diameters. It seems to the reviewer 
that the average physicist should be well acquainted 
with the miscellaneous subjects of this chapter, and 
that the treatments given here are about right in 
extent for one who is not a specialist in some branch 
of optics. I n  fact this remark applies rather well 
to the entire book. 

The chapter on x-ray diffraction begins with an 
excellent historical review of this subject. Only so 
much of the elements of crystal structure is given as 
seems essential to understanding the different methods 
of crystal structure analysis. This saving of space 
allows a presentation of the elements of x-ray diffrac- 
tion and x-ray spectroscopy in eighty-three unhurried 
pages. This presentation covers more of the details 
than one might expect, and is  withal a neat feat of 
exposition. 

The last chapter, "The Diffraction of hlaterial Par- 
ticles," follows the historical development of its sub-
ject even more closely than do the other chapters of 
the book, and in some cases in more minute detail 
than seems justified. The chapter is, however, only 
fifty-three pages in length and the subjects which are 
treated have been well chosen. L. H. GERMER 
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BOOKS ON POPULAR ASTRONOMY 
Leaflets. ASTRONOMICAL OF THE PACIFIC.SOCIETY 

Volume I, Numbers 1to 50, 11x 18 cm, viii + 206 
pages, 1934. Price, $2.25. 
TEESE important leaflets owe their origin to the 

suggestion of an amateur astronomer, Mr. Bernard 
Benfield, of San Francisco, by whom also they were 
edited in collaboration with the secretary of the 
society, Mr. C. W.Adams. I n  four small but closely 
printed pages each of them is a chapter on some 
interesting topic and gives the well-considered views 
of a worker in that particular field. The publication 
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of these leaflets will in all probability become a per-
manent activity of the society. I n  the present volume 
the first fifty, separately distributed from 1925 to 
1933, have been collected into a handy volume with a 
foreword by Dr. Aitken, director of the Lick Observa- 
tory. The reviewer commends the volume to the at-  
tention of teachers of science and to all others who, 
starting with some knowledge of astronomy, wish to 
keep themselves informed a s  to recent developments. 
Most of the leaflets have been written by astronomers 
a t  one of the great institutions in  California, but occa- 
sionally the edito'rs have come east f o r  their authori- 
ties and i n  two instances have even crossed the 
~ t l ~ ~ t i ~  of them are written in clearocean.~ 1 1  
non-technical language and much thought has been 
given to making them as serviceable as  possible ,to the 
general reader. 

Dix Lepons d'dstronomie. B y  E. ESCLANGON. Sec- 
ond edition. 115 pages, 1 4x 2 1  cm. Gauthier-
Villars et Cie, Paris, 1933. Price, 25 francs. 
THIS little book, written by the director of the 

Paris Observatory, gives in  simple and eloquent Ian- 
guage a rapid review of the whole science. This task 
is skilfully performed, and the book will be read with 
profit and pleasure by those f o r  whom simple French 
is  not difficult. I t  has been used more than once by  
graduate students in  this country who wish to  im-
prove their knowledge of scientific French and is 
excellent f o r  this purpose. 

W h e n  the Stars Come Out.  B y  ROBERT H. BAKER. 
i x  +188 pages, 1 4  x 21 cm. The Viking Press, New 
York, 1934. Price, $2.50. 
THIS work is one answer to the astronomer's prayer 

f o r  a simple but authoritative exposition to which he 
can refer young readers and their parents. The make- 
u p  of the book is especially attractive; the star charts 
and numerous excellent illustrations have dark blue 
backgrounds that are not a bad imitation of the color 
of the night sky. The high standard of accuracy and 
clarity that the author has established for  himself in  
his two earlier popular expositions is well maintained 
in this. 

Handbook of the H e a v e ~ s .  Edited by H. J. BERN-
HAFLD. 54 pages, 1 6 x 23 cm. Published by the 
Junior Astronomy Club of the American Museum 
of Natural History, New York, 1934. Price, $0.50. 
T R I ~handbook, reproduced from typewritten manu- 

script by a photo-offsetting process, is chiefly a guide 
to  the constellations, with clear instructions and 
numerous charts f o r  finding and identifying them. 
I n  addition, the book indicates what objects a re  suit- 
able f o r  observation with field glasses and small tele- 

scopes. There are very few errors of statement or 

printing. A pleasant feature of the printing is  the 

justification of the lines so that all of them come 

accurately to the right-hand edge; this is done by 

using a typewriter that has a device fo r  introducing 

spaces of various widths. The number of characters 

i n  each line of the manuscript must then either be 

carefully counted, o r  better, the typewriting is done 

twice. 
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TIMBERS OF NORTH AMERICA 
Identificatioe of the Timbers of  Temperate NorK 

America' SAMuEL REcORD. 'p. i-ixS. lg6.J* 

miley and Sons, In'. 
THE first edition of Record's "Identification of the 

Timbers of Temperate North America, including 
Anatomy and certain Physical Properties of wood" 
represents a complete rewriting and recasting of the 
material earlier treated in his "Economic Woods of 
the United States" and extends i t  to include the tim- 
bers of all temperate North America. As before, the 
book is divided into two parts, P a r t  1treating of '(The 
Anatomy and Certain Physical Properties of Wood," 
and P a r t  2 of ('Timbers of Temperate North Amer- 
ica? This book, as now available, is excellently 
illustrated, includes introductory material on the 
essentials of development and of xylem anatomy and 
is followed by a key to the woods of timber trees of 
North -4merica as  well as comments on their distribu- 
tion and uses. The bibliography has been brought 
u p  to date. 

I n  more detail, P a r t  I has been written around the 
recent ('Glossary of Terms Used in Describing 
Woods," published in Tropical Woods, No. 36, Decem- 
ber 1,1933. This glossary was compiled by a Com-
mittee on Nomenclature of the International Associa- 
tion of Wood Anatomists in  a first attempt to 
standardize terms used in the description of woods. 
Dr. Record has fitted these terms into a n  excellent 
treatment, well illustrated, of the developing and 
mature xylem, a treatment which might well be 
utilized in  any course in  plant anatomy. Tables, 
increased in number, of statistical matter concerning 
size of xylem elements, distribution of parenchyma, 
types of vessel perforation, specific gravity of woods, 
etc., are  now found in this par t  of the text instead 
of i n  a n  appendix a s  before. 

P a r t  2 comprises a key to the timbers of North 
America as well as  comments on each genus and 
species referred to in the key. The major differentia- 
tion of the woods is made on characteristics to be 
observed in macroscopic study or in  free-hand sec-
tions. Microscopic details are indicated i n  smaller 


