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the  la rges t  arc which  is n o t  resolvable .  An  e q u a t i o n  
s imi lar  to  (40), b u t  h a v i n g  a n  e q u a l i t y  sign, appl ies  to  
this arc. Two dist inct  cases arise as in § 5, charac- 
terised by  the  same conditions, and we assume as 
before t h a t  ~o is small. In  the  first, subst i tu t ion of A 
from the  above equal i ty  into equat ion (25) with 
# = 0 (which is the  same as (37) with v = 0) gives 
values of u and v, from which, by  equat ion (7), we 
obtain for the  lower ex t remi ty  

sin (Z+~vo) = cos ~0 t an  q0 t a n  0+cos  ~0/cos 0 .  (41) 

The cor responding  e q u a t i o n  for t he  second case is 

1 
cos (Z+~v0) c ~  i1  Y~0 ~½ 

( t a n  ~. y~o+tan ~ 
=  ;OJ " ( 4 2 )  

A n  arc which  is longer  t h a n  would  be expec ted  f rom 
(41) or (42) therefore  c a n n o t  be a single ref lexion.  

F ina l ly ,  i t  is p e r h a p s  w o r t h  po in t i ng  ou t  t h a t  t h e  
equa t ions  r e l e v a n t  to  spec imens  w i t h  f ibre  o r i e n t a t i o n  
m a y  be deduced  f rom the  equa t ions  g iven  in  th i s  p a p e r  
for  t he  e l l ipt ical  d i s t r ibu t ion ,  w i t h  q0 = ~P0. 
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I n  an  early X- r ay  invest igat ion of guanidinium iodide 
b y  Theilacker (1935) an improbably  small value, 1.18/~, 
was reported for the C-N distance in the guanid in ium ion. 
R a m a n  spectra indicate a dis tance of 1.33 /~ (Kellner, 
1941). 

In  order to obtain other X - r a y  evidence on the s t ructure  
of the guanidin ium ion we a t t empted  to find a guanidin ium 
salt  which would allow a simple X- r ay  determinat ion of 
its s t ructure  b y  heavy-a tom techniques and  Fourier  
syntheses of projections. F rom among several salts the  
bromate  was selected for fur ther  invest igat ion because 
of its f lat  uni t  cell. 

Guanidinium bromate,  C(NHz)aBrO a, seems to be 
monoelinie wi th  

a = 3 .77 ,  b = 33 .46 ,  c = 9 .11  A ;  fl = 99 ° . 

The dens i ty  is 2.16 g.cm, -s, requir ing 8 molecules per 
uni t  cell. I t  forms twins wi th  common a and  b axes, bu t  
different c axes. Since reflexions hkl were observed only 
for h + k  ---- 2n, i t  was assumed ~hat the C face (001) is 
centred. A Pa t te r son  synthesis  of the [100] project ion 
excluded the presence of m or 2, leaving Cc as the only 
possible monoelinic space,group. The presence of the weak 
reflexi0ns 001 and 005, however, is in contradiction with 
this  space group. This means t h a t  the  crystals  are not  
ac tual ly  monoclinie bu t  triclinie. This again is in contra- 
diction wi th  the equal i ty  F~kl = ~- Fhkz, which was ob- 
served wi thout  a n y  exception on the  zero-, first- and  
second-layer-line Weissenberg photographs  about  the 
a axis. The discrepancy can be explained ei ther  b y  
assnmlng t h a t  the  deviat ion from monoclinic s y m m e t r y  
is too small  to cause an appreciable difference between 
F ~  and  F~?z or by  a second twinning,  such t h a t  each 

reflexion hkl of one of the twins coincides wi th  hkl of the 
other.  
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Tenta t ive ly  rejecting the second possibili ty,  the  posi t ion 
of the bromine atoms could be easily found from the  [100] 
Pa t te rson  project ion and a generalized Pa t te r son  projec- 
t ion  (Cochran & Dyer ,  1952) based on the  lk l  reflexions. 
The configuration of these a toms was in agreement  wi th  
the space group Cc; in addi t ion to this  it  showed centres 
of s y m m e t r y  in the [100] projection. B y  appl ica t ion  of 
the vector convergence method  (Beevers & Rober tson,  
1950), a t r iangular  guanidinium ion and  the three oxygen 
atoms of the BrOa-ion appeared in the [100] projection.  
As a first approximat ion  i t  was then assumed t h a t  the  
whole s t ructure belongs to the space group Cc and t h a t  i ts  
[100] projection is centrosymmetrical .  A Fourier  refine- 
ment  of the atomic coordinates led to a rel iabi l i ty  factor  
Z] 1Fol --IFc][ -~ ZIFol of 0.16 for the 0kl s t ructure factors. 
Assuming a flat  t r igonal  guanid in ium ion, a C-N dis tance 
of 1.34 /~ could be deduced wi th  reasonable ce r ta in ty  
from the final Fourier  synthesis  (estimated probable  
error 0.04/~). 

At tempts  to account  for the observed reflexions 001 
and  005, such t h a t  for no hkl the deviat ion from the  
equal i ty  / ~  = F ~  Z would exceed the experimental  
errors, were not  successful. I t  was concluded t h a t  a small 

deviation from m0n0clinic symmetry  exists, which is 
masked b y  an approximate ly  50-50% twinning.  Since 
we were not  successful in obtaining single crystals,  a 
fur ther  ref inement  of the atomic coordinates had  to be 
abandoned.  
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