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The low-angle equator ia l  region of the X- ray  diffraction 
pa t t e rn  from s -kera t in  is domina ted  by  three  maxima,  
centered  a t  86, 45 and  28 A. We have recent ly  a t t e m p t e d  
to explain this  observat ion in terms of a model  consisting 
of i r regular ly close-packed cylindrical  microfibrils wi th  
an average inter-part icle  distance of 100 ~ (Fraser & 
MacRae,  1958). 

The normal ized scat ter ing from a circular cyl inder  of 
radius R can be expressed (Oster & 1%iley, 1952) by 

[ 2J 1 (2~r*R) 
= [ ~ j ' ,  t F2(r *) (1) 

in which  J1 is a Bessel funct ion  of order one and  r* is 
a radial  coordinate  in reciprocal space of magn i tude  
2 sin 0/2, where 20 is the scat ter ing angle. If  the  micro- 
fibrils are assumed to have  a radius R ---- 35/~  it is found 
t h a t  the  origin peak of Fe(r *) still has considerable 
magn i tude  a t  a value of r* corresponding to the  86 /~ 
reflection, and  t ha t  the  next  two m a x i m a  in the  cal- 
cu la ted  curve occur close to the r* values for the observed 
45 and  28 ~ reflections. 

W h e n  osmium is deposi ted in the s t ruc ture  (Fraser & 
Mac1%ae, 1957) these three  reflections are considerably 
increased in intensi ty .  No such intensif icat ion is, however,  
observed in tha t  region of the pa t t e rn  where it  would  
be p red ic ted  from the  occurrence of a four th  m a x i m u m  
in the  funct ion F2(r *) for a circular  cylinder.  

We have found t ha t  one way  t ha t  this  effect can be 
accounted  for is by assuming tha t  the diffract ing cyl inder  
is elliptical r a the r  t han  circular. I n  this case expression 
(1) becomes:  

1 ¢ ~ 2 J I ( 2 = r * R ( K  ~ cos 2 a + s i n  2 ~)½)l~, 
~ . . . . . . .  ~0~ 

F2(r*) -~  o L 2=r*R(K ~" cos ~ a + s i n  e a)½ J , (2) 

where R is now the  semi-minor  axis and  K is the  axial  
rat io of the ellipse. 

Values of/~2 (r*) at  0-001 intervals  in r* were calculated 
on the  SILLIAC electronic digital  computer .  A sub- 
rout ine  from the compute r  l ibrary was used to calculate 
the  first-order Bessel funct ion Jl(X) for x > ½ via the 
expressions 

J~(x) ---= (2/zx)½ [sin (=- -=/4)+  (3/8x)sin (x+z/4) ]  

for x >_ 16 
and  

N 

Jl(x) = x/2 ~ ,  (--1)'(x/2)2S/s!(s+ 1)! for ½ < x < 16. 

For  x _~ ½ the approximat ion  

2 
,rl (x)/x = ½ ~ ( -  1)~(x/2)28/s ,.(s + 1) ,. 

s ~ O  

was used directly.  The numerica l  in tegrat ion was carr ied 
out  by  Simpson's  1%ule at  3 ° intervals  over one quadran t .  
The results were correct  to ±0-0001. 

For  R = 35 ~ the  results obta ined for values of 
K = l, 1.05, l - l ,  1.15, and 1.2 are shown graphical ly  in 
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Fig. 1. Normalized equatorial scattering from elliptical cyl- 
inders of varying axial ratios (K). For clarity the curves 
for different axial ratios are displaced vertically. The scale 
of z~2(r *) refers to the curve for K -~ 0. 

Fig. 1, and  it can be seen tha t  for the  last value,  the  four th  
and  all succeeding m a x i m a  are v i r tual ly  el iminated.  
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