
-- 

SCIENCE 

VOL.LX AUGUST15, 1924 No. 1546 

CONTENTB 

The  British Association for the Advancement of 

Science : 


T h e  Analysis of Crystal Structure b y  X-rays: 

PROFESSOR 139SIR W. H. BRAOQ 

Reminiseemc 
WRITING 149 

Scientific Events:  
Thomas Corwin Mendenhall; Minnesota Expedi-
tion to the Hawaiian Islands; Prize Essay Awards 
o f  the American Chemical Society; Psychological 
Research at Yale  Umiversity 150 

Scientific Notes and News ............................................. 152 
University and Educational Notes 156 

Discussion and Correspondence: 
The  Use of Sea Salines i n  the Treatment of Gland- 
ular (including undoubtedly Goitrous) Enlarge- 
ments-Historical Notes: ENERYR. HAYHURST. 
The  Cure and Prevention of Ear Canker i n  Rab- 
bits: DR. DAVID MARINE. The Meaning of Con-
servation: I?. D. FARRELL,EDWIN E. SLOSSON. 
Mr. W. E.  Myer's Archeological Collection: 
WARRENE. MOOREHEAD 157 

Scientific Books: 
Abrams on the W o r a  of the Pacific States: DR. 
HARVEYM. HALL 160 

Laboratory Apparatus and Methods: 
A Modification O f  Reconstruction Methods: PRO-
FESSOR B. M. HARRISON.Inexpensive Lantern 
Slides for Tex t  or Tabular Data: DR. ROSS AIKEN ' 

GORTNER 161 

Special Articles : 
Specifici 
TENNEN 162 

Science News viii 

SCIENCE: A Weekly Journal devoted to the Ad-
vancement of Science, edited by J. McKeen Cattell 
and published every Friday by 

T H E  SCIENCE PRESS 

Lancaster, Pa. Garrison, N. Y. 


New York City: Grand Central Terminal. 

Annual Subscription, $6.00. Single Copies, 15 Cts. 


SCIENCE Is the offlcial organ of the American Associa- 
tion for the Advancement of Science. Information regard- 
lug membershb in the assoclatlon may be secured from 
the offlce of the permanent secretary, Ln the Bmithsonlen 
Institution BnIlding, Wsshlnpton. D. 0. 

Entered as second-chsr matter July 18. 1028, at the Post 
Omoe rt Lancaster, Pa., under the Act of ]Llsr& 8, 1810. 

T H E  ANALYSIS OF CRYSTAL 

STRUCTURE BY X-RAYS1 


INthis address I propose to consider the new meth- 
ods of analyzing the structure of materials by means 
of X-rays, considering especially the stages by which 
they move towards their objective. It is convenient to 
recognize three such stages, of which the first com-
prises the simplest and most direct measurements and 
the last the most indirect and complex. 

The fundamental measurement of the method is the 
angle at which rays of a given wave-length are re- 
flected by a set of planes within the crystal. The 
planes of a "set" are all exactly like one another: an 
imaginary observer within the crystal could not tell 
by any change in his surroundings that he had been 
moved from one plane to another. Sometimes there 
is no reflection of the first order from a set so defined, 
because the planes may be interleaved by other planes 
so spaced and of such strength as to annul the true 
reflection; but this can always be allowed for. When 
the wave-length of the X-rays is known, the angular 
measurement can be used to find the spacing of the 
set of planes, and in this way a linear dimension of 
the crystal is measured. The spacing is the distance 
between any plane and its nearest like neighbor on 
either side. If  the spacings of three different sets of 
planes are found, the volume of the unit cell is found. 
The crystal unit cell is bounded by six faces, each set 
of planes furnishing a pair. The pair consists of two 
neighboring planes of the set. The cell may have a 
great variety of forms, but has always the same vol- 
ume. The specific gravity of the substance being 
known, it is possible to find the number of atoms of 
various kinds which the cell contains; the proportion 
of the various kinds is necessarily the same as in the 
molecule of the substance. The cell is in practice 
found always to contain a small integral number of -
molecules, one, two, three or four, rarely more. This 
assemblage of molecules is fully representative of the 
crystal; by the mere repetition of the cell, without 
the addition of any new features, the crystal with all 
its properties is produced. 

There are, therefore, three types of assemblage. 
The simplest is that of the single atom, as in helium 
in the gaseous state, in which the behavior of every 
atom is on the whole the same as the behavior of any 
other. The next is that of the molecule, the smallest 
portion of a liquid or gas which has all the properties 

1 Address of the president of Section A-Mathemati- 
cal and Physical Science of the British Association for 
the Advancement Of Science, Toronto, August 11, 1924. 


