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Recen t ly  Hurs t ,  Miller & Matsen (1958) (hereafter ab- 
brevia ted  H M & M )  calculated a tomic form factors for 
the two-electron systems H -1 th rough C +4 using the 
radial-correlated analyt ic  wave functions of the Hy l l e r aas -  
E c k a r t  type  wi th  parameters  of Shull & L6wdin (1956). 
H M & M  note  tha t  these wave funct ions lead to lower 
total  energies for the two-electron systems than  do other  
approximat ions ,  and  on this basis s tate  t ha t  the form 
factors der ived from H y l l e r a a s - E c k a r t  wave functions 
m a y  represent  an  improvement  on those based on self- 
consistent  fields. A wave funct ion is regarded as bet ter  
t han  another  wi th in  the f ramework of the  var ia t ion 
principle if it leads to a lower energy for the whole 
a tomic  system. Exper ience has shown tha t  the energy 
cri terion is a generally useful one, but  it is by no means  
t rue  tha t  a wave  funct ion yielding a lower energy is 
necessarily be t te r  t han  another  in the sense of bet ter  
representing the t rue wave function reliably over a large 
region of space. Thus, Bar t l e t t  (1955) has shown tha t  
there  are serious defects in Hyl leraas 's  best approxima- 
tions for the hel ium a tom in some regions of r. Moreover, 
Green et al. (1954) indicate tha t  re lat ively good energies" 
can be obta ined from rela t ively poor wave functions.  
As a funct ion of scat ter ing angle the a tomic form factor  
is a complicated funct ion of the wave functions, and  it 
does not  follow, as H M  &M imply,  t ha t  those wave func- 
tions yielding the lowest energy will a priori yield the  
most  reliable a tomic  form factors. In  view of this, an  
impor tan t  point,  and  one which  H M & M  failed to infer 
from their  results, pa r t ly  because of their  ra ther  unfor- 
t una t e  choice of J a m e s  & Brindley  (1931) form factors 
for comparison,  is t ha t  the a tomic  form factors, even for 
the  very  light two-electron a toms and  ions, are re la t ively 
insensitive to the wave functions used. Insensi t ivi ty ,  
from the  point  of view of present  exper imenta l  detect-  
abili ty,  to radial  correlat ion effects for the slightly 
heavier  a t om beryl l ium had  a l ready been established 
(Ibers, 1957), and  a comparison of the radial  correlated 
and  uncorre la ted  (Slater wave function) results of 
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H M & M  indicates t ha t  except,  of course, for H -1, this 
is t rue  also for the  two-electron systems. Of more interest  
is the  direct  comparison of the  results of :HM &M wi th  
H a r t r e e - F o c k  calculations. F r e e m a n  (1958) has computed  
the  a tomic form factors for Li + and for C +4 from the 
single-configuration H a r t r e e - F o c k  wave funct ions of 
Fock  & Pe t rashen  (1935) and Jucys  (1939), respectively.  
F reeman ' s  results are in remarkable  agreement  with the 
radial-correlated results of H M & M ,  the  m a x i m u m  
deviat ions being only 0.003 electrons for C +4 and  0.005 
electrons for Li +. Other  comparisons can be made  in the  
region sin 0/2 > 0.4 of the  results of H M  &M with  those 
for the  neut ra l  a toms Be and  B (Ibers, 1957; H a r t r e e -  
Fock,  mult iple  configurat ion):  here the  agreement  is 
wi th in  about  2 %. Such excellent agreement  is, of course, 
most  for tunate ,  for insensi t ivi ty  of a tomic form factors 
of even the  very  l ight a toms to ref inements  in the  cal- 
culations of a tomic wave  functions and  to thei r  rel iabil i ty 
on an energy  criterion, makes  immensely  simpler the  
task of obta ining reliable a tomic  form factors.  
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In  order  to elucidate the physical  and  chemical  propert ies  
of substances having  the  conjuga ted  triple bonds, it is 
of p r imary  impor tance  to de termine  the detai led mole- 
cular and  crystal  s t ruc ture  of compounds  having these. 

For  this purpose, the  series of a,o~-diphenyl-poly-ynes 

~ -- (c - c)~--~/~/ 

was chosen, because homologous members  wi th  n = 

1, 2, 3, 4, 5, 6 and  8 are now available (Nakagawa,  
1950a, 1950b; Jones  et al., 1951; Schlubach & Franzen ,  
1951; Nakagawa  & Inui ,  1952). While the  crystal  struc- 
ture  of tolane (n ---- 1) has been repor ted  by  Rober t son  
& Woodward  (1938), and  of d iphenyl-d iacety lene  (n = 2) 
by  Wiebenga  (1940), o ther  members  of the  homologous 
series remained  ye t  to be explored. 

We have  de te rmined  the  unit-cell  dimensions and  space 
groups of these members  wi th  n ---- 3, 4 and  5. Single 
crystals of a ,o~-diphenyl-l ,3,5-hexatr iyne (n = 3) were 
obta ined from methano l  solution, a ,w-diphenyl- l ,3 ,5,7-  


