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units,  and, assuming three water  molecules in each 
formula unit ,  the  calculated densi ty  is 2.15 g.cm. -3. 

Systematic  extinctions occur only for hO1 with  1 odd and 
0k0 with/c odd, hence the space group is P21/c-C~a. A close 
inspection of the h/cl reflexions shows, ho~ever ,  t ha t  the 
crystal  very  near ly  belongs to the  space group C2/c-0~. 
The reason for this  is t ha t  out of 215 spectra recorded for 
a Pa t t e r son -Harke r  section, only 28 weak spectra did no t  
conform to the  ext inct ion conditions implied by  this space 
group. 

(2) (NI-~4)3[Cr(C204)3]. xH20 
The ammonium salt  generally crystallizes in the form of 

flat plates. The crystals are triclinie, class Y-C~, and  not  
monoclinic as reported by  Wyrouboff  (1900). Referring 
the  crystals  to a set of axes approximate ly  similar to those 
used in the  potassium salt, the  following unit-cell dimen- 
sions were obtained: 

a ' - 7 . 7 9 ,  b '=20.13,  c'-10.73A.; 

a ' = 9 1 ° 5 5  ', /? '=112°36 ', ~,'=89°18 ". 

This triclinic uni t  ceU and the  general appearance of the  
photographs resemble very  closely the corresponding data  
of the potassium salt. The uni t  cell as given above is, 

however, centred on the C face, and the following set of 
t ransformations 

a--a', b-½a'+½b', c-c" 
gives the  pr imit ive triclinic cell wi th  dimensions 

a=7-79 ,  b -10 .90 ,  c - 1 0 . 7 3 A . ;  

c~-98°10 ', • - 1 1 2 ° 3 6  ', T - 6 7 ° 2 2  '. 

An independent  set of measurements  confirmed these 
values. 

The density,  determined by  the method of flotation, is 
1.79 g.cm. -a. Assl~ming two formula units,  each wi th  three 
water  molecules, in the uni t  cell, th~ calculated dens i ty  is 
1.81 g.cm. -8. 

There are no systematic  extinctions,  hence the  space 
group is either P1-C~I or PY-C~. An examinat ion  of the  
external  crystal  form and the close s imilar i ty  between the  
two structures,  as obtained from detailed s t ructural  work 
now in progress, suggest t h a t  the  space group is P i - C I .  

This communicat ion is published by  permission of the  
South African Council for Scientific and Indust r ia l  
Research. 
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While invest igat ing the s t ructure of 

(NH4)3[Cr(C204)s]. 2H20 

by  the method  of double Fourier  synthesis,  a projection 
was obtained in which very  near ly  all the  a toms in the 
s t ructure  were resolved. Using atomic scattering-factor 
values for carbon as given by  Robertson (1935), and  
reducing the  corresponding oxygen and  nitrogen values 
given b y  James  & Brindley ( 1931) by  the same ratio as t h a t  
b y  which Rober tson 's  values for carbon differ from those 
of James  & Brindley,  the  possibili ty then  arises of 
determining a set of atomic scattering-factor values for 
chromium in the  t r ioxalato complex. 

The intensit ies of the 124 spectra used for obtaining this  
project ion were carefully est imated by  eye by  comparing 
t hem wi th  a set of previously cal ibrated in tens i ty  spots of 
approximate ly  the same size. The intensities of a number  
of these spectra were measured on a Geiger-counter 
spectrometer  in order to find thei r  approximate  absolute 
values. A conversion factor was then calculated by  which 
all the  eye-est imated intensit ies were multiplied, to express 
the  intensit ies of all the  spectra on an approximate ly  
absolute scale. 

B y  using atomic scattering-factor values for oxygen, 
ni t rogen and  carbon as described above, and  values for 
chromium as previously described by  us (van Niekerk 
& Schoening, 1951), s t ructure factors were calculated for 
all spectra wi th  sin 0/A ~< 0.25. I t  was est imated t ha t  for 
these low-order spectra the true f values for chromium 
would not  differ appreciably from the theoretical  values. 
These calculated s t ructure  factors were then compared 

wi th  the observed ones, and  i t  was found t h a t  on mult i-  
p lying the observed intensit ies of the low-order spectra by  
a fur ther  factor of 1.2, excellent agreement  was obtained. 
A!l spectra were now mult ipl ied by  this factor, thus  express- 
ing them all on an  absolute scale. 

Considering spectra wi th  sin 0/A > 0.25, s t ructure  factors 
were calculated using t ha t  f factor for chromium which 
gave the best fit between observed and  calculated values 
in each individual  ease. These f values for chromium were 
plot ted against  sin 0/A, and the points  were found to fall 
approximate ly  on a smooth curve. The best  average curve 
was then drawn through these points.  Using the f values 
obtained from this  curve, the  s t ructure factors for all 
200 spectra, including absent  spectra, were recalculated. 
The agreement  between observed and calculated s t ructure  
factors was excellent, and seemed to confirm the procedures 
adopted in deriving a set o f f  values for chromium in this  
part icular  complex. The following table gives the  atomic 
scattering-factor values for chromium finally obtained by  
the  methods outlined above: 

sin O/h (A. -1) 0 0.1 0.2 0.3 0.4 0.5 
f 24.0 21.0 17.1 13-2 9.3 6.5 
sin 0/h (A. -1) 0"6 0.7 0.8 0.9 1.0 1-1 
f 4.7 3.5 2.6 2.1 1.8 1.6 

During the invest igat ion Mo K a  radiat ion was used 
throughout .  

This communicat ion is published by permission of the 
South African Council for Scientific and Industr ia l  
Research. 
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I n  a p rev ious  no t e  ( H a u p t m a n  & Kar l e ,  1950), it  was  
s t a t e d  t h a t  3 ( N - l )  i n d e p e n d e n t  m a g n i t u d c a  were  
sufficient  to  d e t e r m i n e  the  solu t ion  of  t he  c ry s t a l - s t r uc tu r e  
p rob lem,  a n d  t h a t  for t he  case of  t h r ee  a t o m s  in one 
d imens ion  the  so lu t ion  is un ique .  T h e  fo rmer  s t a t e m e n t  is 
a m b i g u o u s  a n d  the  l a t t e r  incorrec t .  I n  general ,  3 ( N - 1 )  
i n d e p e n d e n t  m a g n i t u d e s  are  sufficient to  d e t e r m i n e  a finite 
n u m b e r  of  solut ions  of  r.he c ry s t a l - s t r uc tu r e  p r o b l e m  
(Kar le  & H a u p t m a n ,  1951). [~ince, as a genera l  rule,  m a n y  
m e r e  t h a n  3 ( N -  1) m a g n i t u d e s  a re  ava i lab le  f rom experi-  
m e n t ,  a u n i q u e  so lu t ion  (except ,  of  course,  for ambigu i t i e s  
of  t he  P a t t e r s o n  (1944) type )  is d e t e r m i n e d  b y  the  da t a .  
The  fol lowing e x a m p l e  exhib i t s  four  solut ions  d e t e r m i n e d  
b y  the  m e t h o d  desc r ibed  b y  K a r l e  & t I a u p t m a n  (1951) for 
t he  case of  th ree  a t o m s  in one d imens ion  w h e n  the  m i n i m u m  
a m o u n t  of  a lgebra ic  d a t a  is used  ( two magn i tudes ) .  

' Solution I 
x l =  0"000 000 
x2=0.159 155 
x 3 = 0.477 465 
or, if Cj = 2nx i 
¢1 = 0 "000° 
¢~= 57"296 ° 
Ca = 171"887° 

Co-ordinates of the atoms 
A _  

Solution I I  Solution I I I  Solution IV 
0"000 000 0"000 000 0.000 000 
0.386 169 0.320 276 0.159 931 
0.100 825 0.899 699 0.658 078 

0.000 ° 0.000 ° 0.000 ° 
139.021 ° 115.299 ° 57.575 ° 
36.297 ° 323.892 ° 236.908 ° 

The  a tomic  sca t t e r ing  factors  are  g iven  by :  

Plane (100) Plane (200) Plane (300) 
Atom 1 f~t --- 0.40 f21 = 0.30 fal ---- 0.25 
Atom 2 f12 = 0.30 f22 = 0.25 fag. = 0"23 
Atom 3 f l a=  0"20 f23= 0"16 f3a= 0"14 

I f  Fh = ~ fhi c-2"ihxJ (h = l ,  2, 3) 
j--1 

it is r ead i ly  verif ied t h a t  

IFll2=0.211 336 1F21~=0.155563 
for each of  t he  four  solut ions.  H o w e v e r ,  

[ F  312=0-01921, 0-21466, 0"21978, 0.02565 

for t h e  respec t ive  solut ions ,  so t h a t  t h e  specif icat ion of  
I F  a I ~ (in add i t i on  to IF11 ~ a n d  I F~. I 2) wou ld  be  sufficient 
to d e t e r m i n e  a u n i q u e  solut ion.  
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N o t e s  and 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, Engla~M). 

Structure Reports f o r  1947-1948 
T h e  first v o l u m e  of Structure Reports to  be p r e p a r e d  u n d e r  
the  auspices  of  the  I n t e r n a t i o n a l  U n i o n  of  Crys t a l l og raphy  
is n o w  ready .  I t  is t he  a im of these  Reports to  give  a 
cr i t ical  a c c o u n t  of  c ry s t a l - s t ruc tu re  inves t iga t ions  so 
comple te  t h a t  on ly  those  in need  of  m i n u t e  de ta i l  will f ind 
it necessa ry  to  consul t  the  or iginal  papers .  

The  vo lume  n o w  pub l i shed  has  been  p r e p a r e d  u n d e r  t he  
genera l  ed i torsh ip  of  A. J .  C. Wi l son  wi th  C. S. B a r r e t t  
(Metals),  J .  M. B i jvoe t  ( Inorgan ic  Compounds )  a n d  
J .  M. R o b e r t s o n  (Organic Compounds )  as sect ion edi tors .  
I t  descr ibes  some 800 s t ruc tu re s  pub l i shed  in the  years  
1947-1948, a n d  con ta ins  ex tens ive  n a m e ,  fo rmula  a n d  
a u t h o r  indexes .  

Orders  shou ld  be  p laced  d i rec t  w i th  t he  pub l i she r :  

N.V.A. 00STHOEK'S UITGEVERS MIJ. 

DOMSTRAAT 1--3, ~ITRECHT 

HOLLAND 

or wi th  a n y  bookseller .  The  pr ice  is 55 D u t c h  gui lders ,  
post  free. A r e m i t t a n c e  shou ld  a c c o m p a n y  all orders .  

F u r t h e r  vo lumes  cover ing  the  years  1940-1946 a n d  
1949 onwards  are  in course  of  p r epa ra t i on .  The  nex t  two  
vo lumes  to  a p p e a r  will  be for the  years  1949 a n d  1945- 
1946. 

International Union of Crystallography 
A generous  c o n t r i b u t i o n  of  85000 t owards  the  publ i sh ing  
ac t iv i t ies  of  the  U n i o n  has  been rece ived  f rom the  U.S.A.  
N a t i o n a l  Resea rch  Council .  

Tables f o r  Conversion o f  X-ray Diffraction Angles 
to Interplanar Spacing 

The  N a t i o n a l  B u r e a u  of  S t a n d a r d s  a n n o u n c e s  the  publ ica-  
t ion  of  Tables for Conversion of X-ray Diffraction Angles to 
Interplanar .b'pacing. T h e  first six tables  give t he  spac ing  
va lues  for t he  angles  0 f rom 0 to 90 ° a t  in te rva l s  of  0.01 °. 
These  tables  were  ca l cu la t ed  b y  us ing the  K ~  1 wave-  


