
S H O R T  C O M M U N I C A T I O N S  201 

Acta Cryst. (1956). 9, 201 

T h e  a c c u r a c y  of a t o m i c  c o - o r d i n a t e s  d e r i v e d  f r o m  F o u r i e r  s y n t h e s e s .  By G. J. DICKINS,* Crys. 
tallographic Laboratory, Cavendish Laboratory, Cambridge, England 

(Received 14 November 1955) 

During the  ref inement  of the  te t ragonal  s tructure of 
a-CoCr (Dickins, Douglas & Taylor, 1956) it was found *300 
t h a t  the  statistical me thod  of calculating peak positions, 
due to Ladell  & Katz  (1954), gave positions which did not  
always agree wi th  those found graphically. The purpose 
of this note  is to illustrate the  accuracy wi th  which the "471 
atomic co-ordinates are determined.  

The electron densi ty  values were de te rmined  at  inter- 
vals of 1/120th (0.0083) of the  cell edge. The values "475 
(arbitrary units) near  the  peak corresponding to an a tom 
I~ of this s tructure are shown in project ion on (001) in 
Fig. l(a). In  Fig. l(b) are shown the  four positions for 
the  peak, calculated from four sets of figures centred on "330 
the  four points nearest  the  peak, together  wi th  the  result- 
ing mean  calculated peak position and the  graphically 
de te rmined  posit ion;  thus  (for example) A 645 is the peak  
posit ion de te rmined  by  the  me thod  of Ladell  & Katz  0.3833 
from the  set of nine electron-densi ty  values centred by < 
645. The cross locates the  posit ion of the  centre of the  
inner  square of co-ordinates corresponding to electron 
densit ies 645, 616, 634, 627, as in Fig. l(a). 

The four calculated positions do not  exact ly superpose 
on account  of the  deviat ion of the  shape of the atomic 
peak from a true paraboloid, but  nevertheless the  circle 
centred at  A mean, and of radius equivalent  to 0.001 of the  
cell edge (i.e. ~ 0.01 /~), encloses all the  co-ordinates 
de te rmined  graphically or statistically. 
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Fig. 1. Projections on (001) of atom 12. (a) Electron-density 
values. (b) Position of electron-density peaks calculated in 
several ways from the data given in (a). 

Acta Cryst. (1956). 9, 201 

C r y s t a l  d a t a  on  c i n c h o n i n e ,  C19H22N20. By B. 
N. Y., U.S.A.  

(Received 23 August 1955 and 

Precession photographs were taken  with the  crystal 
moun ted  parallel to the  needle (b) axis, giving a mono- 
clinic uni t  cell of the  dimensions:  

a = 11 .20± 0.03, b = 7 . 2 0 ±  0-02, c = 10 .80± 0.03/~, 
fl = 108 o. 

The density,  measured by  flotation, is 1 .20~  0.06 
g.cm.-8; tha t  de te rmined  by X-rays is 1.18 g.cm. -3. 
There are two molecules per uni t  cell. Systematic ab- 
sences were observed only for 0k0 wi th  k odd, making  
the  space group P21 or P21/m. 

Powder  da ta  were obta ined wi th  a cylindrical camera 
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d (A) 
10.66 }* 
10.44 
9.02 
5.93 }* 
5"85 

Table 1. Indexed lines. 

I h~l d (A) I hkl 
100 4.32 40 210,112 7O 001 3.77 20 213 

10 10T 3.62 60 211,020 
110 3.31 10 31i 100 011 3.09 10 013 
200 2.96 20 303 

40 103 2.82 10 311 
30 002 2.72 10 122 
40 111 2.55 10 203 

5.30/* 
5.25 
5-13 
4.78 

* Lines resolved only on diffractometer. 
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of 114-6 mm. diameter,  and  wi th  a diffractometer,  using data.  Intensi t ies  were es t imated visually.  The indexed 
filtered copper radiat ion.  The first few lines were indexed lines are listed in Table 1. No s t ructure  determinat ion 
to ensure correspondence of the single-crystal  and  powder is contemplated.  

L e t t e r s  to  the  E d i t o r  
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The need for determination of structures at different temperatures. From Y ~ T ~ E N  LONSD~E. 
Department of Chemistry, University College, Gower Street, London W.C. 1, England 

(Received 29 December 1955) 

May  I pu t  in a plea t h a t  wherever possible s t ructures  for 
which diffraction measurements  are made a t  more than  
one tempera ture  shall be accura te ly  determined at each 
temperature for which da ta  are available.  At present  if 
measurements  a t  low tempera tures  are made, this  is only 
in order to minimize thermal  vibrations,  and  the s t ructure  
is usual ly  refined only a t  the  low temperature ,  and  not  
also a t  room temperatures .  

Bu t  there is an  intrinsic interest  in the changes of 
atomic parameters ,  if any,  t h a t  take  place wi th  tempera-  
ture change. There is also, from the point  of view of 
crystal  physics,  an  intrinsic interest  in the thermal  aniso- 
t ropy  of the a toms and molecules. And certain changes of 

physical  properties of crystals  wi th  temperature ,  for 
example,  diamagnet ic  anisotropy,  can be adequa te ly  
in terpre ted  only if a n y  changes of molecular  or ienta t ion 
are known. 

In  the case of two organic s t ructures  (urea and  benzil) 
t h a t  have been examined recent ly  in this  labora tory ,  i t  
appears t ha t  a l though the size and shape of the un i t  cell 
changes considerably with  a 200 ° C. drop in tempera ture ,  
the  atomic parameters  do not  change. This  resul t  is so 
unexpected t h a t  we would like to know whether  there  
is a n y  evidence for a similar invariance of parameters  in 
other  molecular  compounds. 

N o t e s  a n d  N e w s  

Announcements and other items of crystallographic interest will be published under this heading at the discretion of the 
Editorial Board. Copy should be sent direct to the British Co-editor (R. C. Evans, Crystallographic Laboratory, 
Cavendish Laboratory, Cambridge, England). 

Structure Reports [or 1942-44  
The above volume of Structure Reports, the  f if th to be 
prepared under  the auspices of the In te rna t iona l  Union of 
Crystal lography,  is now ready.  I t  is the  a im of these 
Reports to give a critical account  of crysta l -s t ructure  in- 
vest igat ions so complete t h a t  only those in need of minute  
detail  will find i t  profitable to consult the  original papers. 

The volume now published has been prepared under  the 
general editorship of A. J .  C. Wilson, wi th  N. C. Baen- 
ziger (Metals), J .  M. Bijvoet  (Inorganic Compounds) and 
J .  M. Rober tson (Organic Compounds) as section editors. 

Orders m a y  be placed direct wi th  the publ isher :  

N . V . A .  0os thoek ' s  Uitgevers Mij. 
Domst raa t  1-3, Ut rech t ,  

Hol land,  

wi th  the Po lycrys ta l  Book Service, 84 Livingston Street,  
Brooklyn  1, N.Y.,  U.S.A., or wi th  a n y  bookseller. The 
price is 65 Du tch  florins, £6. 6s., or $17.50, post free. 
A remit tance  should accompany all orders. 

The above volume is the last  but  one of those required 
to fill the war- t ime gap;  i t  is expected t h a t  the  last  
(Vol. 8 for 1940-41) will appear  in the course of 1956. 

Fur the r  volumes covering the years  1951 onwards are 
also in course of preparat ion.  

S e l f - b i n d e r s  f o r  Acta  Crys ta l lographica  
Readers  are reminded tha t  a r rangements  have been made  
wi th  Messrs Easibind Ltd,  84 Newman Street ,  London 
W. l, England,  for the provision of self-binders for Acta 
CrystaUographica. The binder for Vols. 1-2 is designed 
to carry  the twelve par ts  of the  two volumes, which are 
held wi thout  damage by  steel wires; i t  is le t tered wi th  
tit le,  volume numbers  and  year8 (e,g. Yo18 1 and  2, 
1948-9). 

The binders for Vol. 3 and  subsequent  volumes are 
designed for one volume only, and  are supplied in two 
styles:  

(1) Let tered  wi th  t i t le  only.  
(2) Let tered wi th  tit le,  volume number  and  year  

(e.g. Vol. 9, 1956). 

The price of the binder is 14s. post  free th roughou t  
the world. Orders should be placed wi th  Messrs Eas ib ind  
Ltd,  s ta t ing  clearly which s tyle  is required. 


