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Single c rys ta l s  of each  of t h e  four  mono-ha logeno-  
benzenes  we re  g rown  b y  slow c rys ta l l i za t ion  f rom t h e  
l iquid  phase  a n d  were  e x a m i n e d  a t  a su i tab le  t e m p e r a t u r e  
(T) in  a s ing le-crys ta l  X - r a y  c a m e r a  (Henshaw,  1957). 
The  la t t ice  p a r a m e t e r s  a n d  space groups  of all four  were  
d e t e r m i n e d  (Table 1) a n d  the  s t r u c t u r a l  a r r a n g e m e n t  of 
f luorobenzene  deduced .  The  densi t ies  (dT) were  ca l cu la t ed  
a n d  show a reasonab le  re la t ionsh ip  to the  densi t ies  of t he  
l iquids  a t  20 °C. (dT/d~o); dT/d2o for  benzene  is 1.21. 

The  s t r u c t u r e  of f luorobenzene  was  solved b y  the  use 
of t he  hkO ref lect ions.  Since on ly  n i n e t e e n  i n d e p e n d e n t  
ref lect ions  could  be  m e a s u r e d  a n d  since cons iderab le  
over lap  of a t o m s  was  p re sen t  in t h e  e l ec t ron-dens i ty  
p ro jec t ion ,  t he  X ,  Y co-ord ina tes  of Tab le  2 c a n n o t  be 

Tab le  2. The fractional co-ordinates of the C and F atoms 
of fluoro-benzene in the P41 space group 

X Y Z 
F 0.326 0.326 0 
C 1 0.485 0.485 0 
C 2 0.455 0.674 0.058 
C a 0-627 0.839 0.058 
C 4 0.820 0.820 0 

cons idered  ve ry  a c c u r a t e  even  t h o u g h  the  s t r u c t u r e  was  
re f ined  to  R = 0.07. The  Z co-ord ina tes  were  d e t e r m i n e d  
f rom the  X ,  Y co-ord ina tes  and  an a s sumed  C-C bond  
length ,  and  gave  a g r e e m e n t  w i th  m e a s u r e d  in tens i t ies  
for five hlcl ref lect ions.  
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Tab le  1. Lattice parameters of the mono-halogeno-benzenes 
C~HsF C~HsC1 C~HsBr C6H~I 

Melting point --41.9 °C. --45 °C. --30.6 °C. --31.35 °C. 
T -- 65 °C. -- 65 °C. -- 52 °C. -- 50 °C. 

a } 5.83_+0.05 13.66_+0.06 14.19_+0-06 15-23_+0-06 
Cell dimensions (A) b 11.14_+0.06 11.26+_0-06 10.81 +_0.06 

c 14.61_+0.07 7.20_+ 0.10 7-35_+0-10 7-65_+0.06 
Unit-cell volume (/~a) 497 1108 1174 1260 
Space group P41212 or P4a212 Pbcn Pbcn Pbcn 
No. of molecules/cell 4 8 8 8 
Calculated density (dT) 1-29 1.35 1.78 2.15 
d,2/d~o 1.26 1.22 1.19 1-18 
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T h e  m e t h o d s  deve loped  b y  H e n d e r s h o t  (1937) a n d  Weisz  
& Cole (1948) b y  w h i c h  a single c rys ta l  m a y  be  a c c u r a t e l y  
a d j u s t e d  to  r o t a t e  a b o u t  an  axis,  consis t  essent ia l ly  in 
ana lys is  of t he  fo rm of t he  t r ace  of ref lec t ions  in the  axis  
zone on  s t a t i o n a r y  or smal l -angle  osci l la t ion p h o t o g r a p h s .  
B y  m e a s u r i n g  the  d i sp l acemen t  of this  l aye r  line, Weisz 
& Cole d e d u c e  t h e  angu la r  cor rec t ions  necessa ry  in t h e  
p lanes  para l le l  to  t he  r o t a t i o n  axis a n d  respec t ive ly  
p e r p e n d i c u l a r  a n d  para l le l  to  t he  X - r a y  beam.  Accord-  
ingly,  the  se t t ing  p h o t o g r a p h  is t a k e n  wi th  the  goniom-  
e te r  arc  p lanes  thus  o r i en ted  wi th  respec t  to the  beam.  

W e  h a v e  found  it  m o r e  c o n v e n i e n t  to  deduce  ad jus t -  
m e n t s  in  t he  p lanes  para l le l  to  t he  r o t a t i o n  axis,  b u t  
m a k i n g  angles  of 45 ° to  t h e  b e a m ,  and  to set  t he  goniom-  
e te r  accord ing ly .  The  d i sp l acemen t  of the  zero l aye r  l ine 
a t  0 - -45  ° on each  side of t he  f i lm is t h e n  a consequence  
of t he  mis - se t t ing  in one arc  only .  F o r  smal l  angu l a r  
devia t ions ,  t he  d i sp l acemen t  pe r  degree  of mis - se t t ing  in 
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t he  arc  is 0.0124 t imes  t he  d i a m e t e r  of t he  camera ,  i.e. 
for t h e  c o m m o n  c a m e r a  d i a m e t e r  of 57-3 ram. ,  t he  dis- 
p l a c e m e n t  pe r  degree  is 0.71 ram.  

This  p rocedu re  has  a d v a n t a g e s  over  t h a t  descr ibed  b y  
Weisz  & Cole in t h a t  t h e  m e a s u r e d  d i s p l a c e m e n t  as a 
func t ion  of mis - se t t ing  is g rea te r ,  and  the  d i rec t ion  of 
m o v e m e n t  for  cor rec t ion  of t h e  arcs  is m o r e  obvious ,  
pa r t i cu l a r l y  w h e n  the  l~yer  l ine is n o t  v e r y  well  de f ined  
a t  h igh  0 values .  The i r  use of unf i l t e red  r ad i a t i on  a n d  of 
a compos i t e  p h o t o g r a p h  (two exposures  a t  180 ° in te rva l )  
is again  of g r ea t  va lue .  

One of us (P. P .  W.)  wishes  to  t h a n k  the  D i r ec to r  of 
D o m i n i o n  L a b o r a t o r y ,  Wel l ing ton ,  N e w  Zea land ,  for  
permiss ion  to publ i sh  this  note .  
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