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U n i o n ,  b u t  all c r y s t a l l o g r a p h e r s  a re  co rd ia l ly  i n v i t e d  to  
a t t e n d  the  I n t e r n a t i o n a l  Congress .  Those  ou ts ide  of  t h e  
U.S .A.  e x p e c t i n g  to  be p r e s e n t  are  r e q u e s t e d  to  i n f o r m  
t h e  Genera l  S e c r e t a r y  a t  a v e r y  e a r l y  d a t e  in o rde r  t h a t  
d e t a i l e d  p l a n n i n g  m a y  p r o c e e d  w i t h o u t  de l ay ;  those  will- 
ing to  c o n t r i b u t e  p a p e r s  shou ld  a t  t h e  s ame  t ime  f o r w a r d  
de ta i l s  for c o n s i d e r a t i o n  b y  t h e  P r o g r a m m e  C o m m i t t e e .  
C r y s t a l l o g r a p h e r s  in t h e  U.S .A.  wil l  r ece ive  s e p a r a t e  
no t i f i ca t ion  f rom the  A . S . X . R . E . D .  or t h e  Crys ta l lo-  
g r aph ic  Soc ie ty  of  Amer i ca .  I t  will  u n f o r t u n a t e l y  n o t  
be possible  for  t he  U n i o n  to  p r o v i d e  funds  to  ass is t  
de lega tes  in a t t e n d i n g  the  Congress  a n d  c r y s t a l l o g r a p h e r s  
shou ld  t h e r e f o r e  m a k e  the i r  own a r r a n g e m e n t s  in th i s  
m a t t e r .  

kX and Angstr6m units 
The  fol lowing le t t e r  is r ep r in t ed  by  permiss ion  f rom J.  Sci. 
Instrum. (1947), 24, 27: 

At the annual conference of the X-ray Analysis Group of the 
Inst i tute of Physics in Ju ly  1946 it was announced tha t  agree- 
ment  had boon reached concerning the factor for converting 
measurements in kX units to ,3~gstr6m units. The factor 
agreed upon, after consultation with the American Society for 
X-ray and Electron Diffraction and Prof. Siegbahn was 1-00202. 
This factor is probably correct to 0.003 %.  Since wave-lengths 
in X-units have boon measured to an accuracy of 0.001%, the 
wave-lengths in Angstr6m units can be taken as accurate to 
0.004 % in general. 

The following is a list of values of wave-lengths in Angstr6m 
units of certain omission lines and absorption edges in common 
use. The column headed K a  gives the mean value of Ka~ and 
K~ 2, K~ 1 being allowed twice the weight of Kay. 

Current values of the physical constants, such as those 

quoted by Birgo in the 1941 volume of the Physical Society'~ 
Reports on Progress in Physics, should be used in conjunction 
with these wave-lengths. In particular, density p is given by 
the equation 

p= 1.66020 ZA/V, 

where EA is the sum of the atomic weights of the atoms in tlm 
unit  cell, and V is the volume of the unit  cell in A s. 

Absorption 
Ka x K% K~ K flx edge 

Cr 2-289 62 2.293 52 2.290 9 2-084 79 2.070 1 
Mn 2.101 74 2.105 70 2.103 1 1-910 16 1.895 4 
Fe 1.935 97 1-939 91 1.937 3 1.756 54 1-742 9 
Co 1.788 90 1.792 79 1.790 2 1.620 73 1.607 2 
Ni 1-657 83 1.661 68 1.659 1 1.500 08 1.486 9 
Cu 1-540 50 1-544 34 1-541 8 1.392 17 1.380 2 
Zn 1.435 10 1.438 94 1-436 4 1.295 20 1.283 1 
Me 0-709 26 0.713 54 0.710 7 0.632 25 0.619 7 
Rh 0.613 26 0.617 62 0.614 7 0.545 59 0.534 1 
lad 0.585 45 0.589 82 0.586 9 0.520 52 0.509 0 
Ag 0.559 41 0.563 81 0.560 9 0.497 01 0.485 5 

I t  is recommended tha t  in any published work the values of 
the wave-lengths used should be explicitly stated. 

W. L. BRAGG, Chairman, 
X-ray Analysis Group of the Inst i tute of Physics 

Cavendish Laboratory, 
Cambridge, England 

A u t h o r s  of  papers  i n t e n d e d  for pub l i ca t ion  in Acta 
Crystallographica are  r eques t ed  to express  cell d imens ions  
a n d  re la ted  quan t i t i e s  in A n g s t r 6 m  uni ts  and ,  w h e n  the  
a c c u r a c y  of  the  work  justifies the  d is t inc t ion  b e t w e e n  these  
a n d  k i  uni ts ,  to  avo id  all possible confusion b y  quo t ing  
also expl ic i t ly  the  w a v e - l e n g t h  of  t he  r ad ia t ion  used.  
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Grundlagen der allgemeinen Mineralogie und 
Kristallchemie. By F. MACHATSCHKI. Pp. vii + 209, 
w i t h  151 figs. S p r i n g e r  Ver lag ,  V i e n n a ,  1946. P r i ce ,  
16 sch i l l ings ;  $2.80. 

Professor  Macha t schk i ,  who now occupies  the  chai r  of  
m ine ra logy  in t h e  U n i v e r s i t y  of  Vienna ,  has  been  asso- 
c ia ted  w i th  t h e  d e v e l o p m e n t  of  the  X - r a y  analys is  of  the  
c rys ta l  s t r u c t u r e  of minera l s  since 1927. Fo r  a t ime  he 
jo ined  the  g roup  of br i l l iant  research  workers  who  fo rmed  
the  Bragg  school  in Manches t e r  a n d  first sugges ted  in out-  
line t he  f r a m e w o r k  of t he  felspar s t ruc tu res .  Since t hen  
he  has  p r o d u c e d  an  unceas ing  flow of papers  r ang ing  over  
t he  whole  field of  mine ra l  chemis t ry .  

The  book now u n d e r  r ev iew is a wel l -wr i t ten ,  c lear ly  
p r in t ed ,  a n d  a d e q u a t e l y  i l lus t ra ted  class-book su i tab le  for 
t e ach ing  e l e m e n t a r y  s tuden t s .  I t  is d iv ided  in to  th ree  
m a i n  sect ions;  c rys t a l log raphy ,  c rys ta l  physics ,  and  
c rys ta l  chemis t ry ,  a n d  concludes  wi th  br ie f  a ccoun t s  of  t he  
genesis of crystals ,  e t ch  figures a n d  p s e u d o m o r p h s .  Par t i -  
cu la r ly  c o m m e n d a b l e  are  t he  i n t roduc t ions  to c rys ta l  
opt ics  and  c rys ta l  chemis t ry .  The  a u t h o r ' s  m e t h o d  of  
t a b u l a t i n g  t he  t h i r t y - t w o  c rys ta l  classes, however ,  is less 
in keep ing  wi th  the  up - to -da t e  t r e a t m e n t  in t he  res t  of  
the  book.  A l t h o u g h  two sys tems  of  n a m i n g  the  c rys ta l  

classes are  given,  only  Schoenflies symbols  are  used.  Most  
t eachers  of  the  sub jec t  will r egre t  his miss ing the  chance  of  
i n t r o d u c i n g  s tuden t s  as soon as possible to t he  s impler  and  
more  e legant  H e r m a n n - M a u g u i n  n o m e n c l a t u r e .  

British Museum (Natural History), F . A .  BANNISTER 
London, S .W.  7, 
England. 

Die Bewegungsgruppen der Kristallographi¢. By 
J. J. BURCKHARDT. Pp. 189, with 56 figs. Verlag 
Birkh/~user, Basel. Price, 29 Swiss francs. 

This book  represen ts  t he  resul t  of  a t w e n t y - y e a r  invest i-  
ga t ion  of  t he  in t r ins ic  m a t h e m a t i c a l  t h e o r y  of  t h e  crys ta l lo-  
g raphic  groups.  I n  t he  words  of B u r c k h a r d t  : 'Mich  h e u t e  
yon  dieser  Arbe i t  zu t r e n n e n ,  f/~llt mi r  schwer :  w/~hrend 
zwanzig  J a h r e n  war  sie me in  S tab  u n d  m e i n e  Stf i tze 
zugleich. '  The  basic po in t  of v iew of the  book  resembles  
closely t h a t  a d o p t e d  by  the  rev iewer  in a series of  ar t ic les  
in t he  Zeitschrift fi2r Kristallographie in t h e  ea r ly  1930's 
u n d e r  t he  t i t le  ' A  Mat r ix -Algebra ic  D e v e l o p m e n t  of  the  
Crys ta l lograph ic  Groups ' .  T h a t  is, an a t t e m p t  is m a d e  to 
a b s t r a c t  the  process ofder ixdng the  c rys t a l log raph ic  groups  
f rom the  s o m e w h a t  e a r t h - b o u n d  tac t ics  of  s t r a igh t - edge  
and  compass  g e o m e t r y  used by  the  g roup  of theore t i ca l  
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crystal lographers  who developed the subject  in the last  
century.  However,  whereas the reviewer held uppermost  
the problem of placing the subject  in a form t h a t  migh t  be 
useful for applicat ion in quan tum mechanical  calculations, 
Burckhard t  has mathemat ica l  completeness and elegance 
in mind,  and as a result  goes much far ther  along the road 
of refinement. His  goal in brief  is to place the crystallo- 
graphic groups upon the same plane as t h a t  on which 
Speiser placed the general theory  of finite groups in his 
well-known book. He is eminent ly  successful and m a y  as 
a result  have  placed his work out of the orbit  of the more 
literal minded crystal lographers who find a complete under- 
s tanding of the visual geometrical development  necessary 
for the everyday  problems of the field. 

The book is divided into three large chapters  which 
discuss, respectively, the  point  lattices, the  crystal  classes 
and  the space groups. The opening sections present  the 
elements of linear algebra and  ma t r ix  theory  and thereby  
set the mathemat ica l  background of the work. Great  care 
is t aken  in this  presentat ion to establish the  position of the 
crystal lographic groups among the family of groups. Most 
of the discussion is valid for a space having  an a rb i t ra ry  
ntunber  of dimensions. 

The second chapter,  which deals wi th  the crystal  classes 
or point-groups s tar ts  again wi th  a formal mathemat ica l  
discussion of the subject.  However,  the formal reasoning 
is soon applied to the two-dimensional  net  bo th  to give 
concrete working examples and to derive the ~conditions 
which restr ict  the  purely  rotat ional  point  operations to 
rotat ions through 0 °, 60 °, 90 °, 120 °, etc. The complete two- 
dimensional groups are presented and  the discussion is then 
extended to the three-dimensional  classes. Burckhard t  
employs Schoerdiios' no ta t ion  for all of the three-dimen- 
sional groups and tabula tes  the  results in a mathemat ica l  
form t h a t  is quite useful, namely  as a code from which the 
symmetr ica l ly  equivalent  points  m a y  be derived in either 
rectangular  or hexagonal  Cartesian co-ordinates. :For 
example,  the  group D a is expressed in the form 

/)4 = Ca + (x, ~, ~) Ca = D~ + (y, ~, z) D 2 

to indicate first t ha t  D a m a y  be generated both  from C a 
and D2 by  augmenta t ion  wi th  suitable generat ing elements, 
and second tha t  the  equivalent  points  of D a contain,  in 
addi t ion to those of Ca and  Dg, the points  obtained by  
allowing Ca to act upon the point  (x, y, ~) in the first instance 
or upon (y, 5, z) in the second. The equivalent  points  of the 
Abelian groups, which contain only powers of a single 
element,  are tabula ted  explicitly.  

The second chapter  closes with  the development  of the 
fourteen t rans la t ion  groups and  their  poin t -symmetry .  

The th i rd  chapter  contains a development  of the  space 
groups. Again, the chapter  s tar ts  wi th  a formal pre- 
senta t ion of the mathemat ica l  theory  of the groups and 
uses the two-dimensional ease bo th  for i l lustrat ive pur- 
poses and to provide a method  of approach to the  three- 
dimensional problem. The three-dimensional  space groups, 
like the classes, are expressed in a form t h a t  makes it  
possible to derive the sets of equivalent  points  wi thin  the 
trait cell, Schoenflies' nota t ion  being used throughout .  

The th i rd  chapter  ends wi th  a twenty-page  discussion of 
the mathemat ica l  features of the  space groups in n- 
dimensions. 

I t  is the  reviower's opinion t ha t  all bu t  the small group 
of readers who enjoy formal mathemat ics  for its own sake 

will find the book loss readable than  Schoenflios' original 
work on the subject.  On the other hand,  its conciseness 
would probably  make  i t  a suitable reference tex t  for anyone  
brave enough to a t t e m p t  a series of lectures on the theory  
of the space groups. On the whole, the  book will un- 
doubtedly  find a place of pe rmanent  value in the l i terature 
of the field. 

Unfor tuna te ly ,  the  writer has not  a t t empted  to discuss 
the phases of the theory  of the crystal lographic groups 
which centre about  the work of Schur and which have 
proved to be so valuable for quan tum physics when placed 
in the hands  of Wigner and Wey]. The subject  of re- 
ducibi l i ty  is touched upon at  several places in the book, bu t  
a lways in a ra ther  specialized manner  t h a t  is of interest  
pr imar i ly  for the  discussion a t  hand.  Theoretical physicists  
will not  find the present  book useful if  they  are looking for 
something in the na ture  of an addi t ional  chapter  to the  
books of Wigner or Woyl. Perhaps  Burckhard t  will oblige 
this  potent ia l  audience with  a second volume, extending 
the subject  in this  direction, a t  some t ime in the future. 

Anyone with  scholarly inclinations who has found his 
life seriously in ter rupted by  the events of the last two 
decades will undoubted ly  be touched wi th  an air of wistful 
envy  as he turns  the pages of this  book, for it  exudes the 
spiri t  of classical academic leisure. To this  reader Burck- 
ha rd t  offers advice in the  words of Kepler:  'When  the 
s torm rages and society threa tens  to founder, we can do 
noth ing  t h a t  is of more value than  to sink the anchor of 
our peaceful s tudy  into the grounds of eternal science.' 

Carnegie Institute of Technology, F. SEITZ 
Pittsburg 13, Pa., 
U.S.A. 

Los Rayons X et leurs Applications. By H. BRAS- 
SEUR. Pp.  3 6 6 + x l v i i ,  w i th  2 5 7 + 3 6  figs. Ed i t i ons  
Desoer,  Li6ge, 1945. Price,  595 Be lg ian  f rancs ;  31s. 

This book is a general survey of the applications of X-rays  
and covers a very  wide field. The first 50 pages are devoted 
to a brief  account  of the product ion and  properties of 
X-rays.  Then follow 40 pages in which the  au thor  covers 
medical radiology, industr ial  rad iography and chemical 
analysis  by  the methods  of absorption- and emission- 
spectra. The rest  of the book deals wi th  diffraction methods 
under  the following main headings : 

No. of 
pages 

1. The atomic scattering factor 5 
2. Study of molecular structure in gases 18 
3. Diffraction by liquids and solutions 25 
4. Diffraction by monoperiodic substances 8 
5. Diffraction by crystals 

(a) Determination of crystalline structure 176 
(b) Results of crystal-structure work 36 

6. The structure of glass 8 
EXERCISES (on some diffraction methods) 31 

Under  the various sub-headings of 5 (a) a brief account  
is given of crystal  symmet ry ,  of various methods  of 
s t ructure-determinat ion,  and of the methods of tak ing  
X- ray  photographs- - ro ta t ion ,  powder, Laue, fibre, bu t  
not  moving-film methods.  Under  each method a survey of 
the chief applications is given. 

The book is well pr inted on excellent paper and most  of 
the i l lustrations are good. The reproduction of the powder 
and rota t ion photographs  of Figs. 6-13 (p. viii of Exercises) 


