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The low-angle equatorial region of the X-ray diffraction
pattern from «-keratin is dominated by three maxima,
centered at 86, 45 and 28 A. We have recently attempted
to explain this observation in terms of a model consisting
of irregularly close-packed cylindrical microfibrils with
an average inter-particle distance of 100 A (Fraser &
MacRae, 1958).

The normalized scattering from a circular cylinder of

radius R can be expressed (Oster & Riley, 1952) by
o | 2J1(2nr*R) T
F2(r) = [~—~—2M*R ; (1)
in which J; is a Bessel function of order one and r* is
a radial coordinate in reciprocal space of magnitude
2 sin 6/4, where 26 is the scattering angle. If the micro-
fibrils are assumed to have a radius R = 35 A it is found
that the origin peak of F2?(r*) still has considerable
magnitude at a value of r* corresponding to the 86 A
reflection, and that the next two maxima in the cal-
culated curve occur close to the »* values for the observed
45 and 28 A reflections.

When osmium is deposited in the structure (Fraser &
MacRae, 1957) these three reflections are considerably
increased in intensity. No such intensification is, however,
observed in that region of the pattern where it would
be predicted from the occurrence of a fourth maximum
in the function F2(r*) for a circular cylinder.

We have found that one way that this effect can be
accounted for is by assuming that the diffracting cylinder
is elliptical rather than circular. In this case expression
(1) becomes:

P =L

Vﬂ 2, (2nr* R(K? cos? «+sin? x)}) 2d )
o,

0 2nr*R(K? cos® o -+-sin? a)F

where R is now the semi-minor axis and K is the axial

ratio of the ellipse.

Values of F2(r*) at 0-001 intervals in r* were calculated
on the SILLIAC electronic digital computer. A sub-
routine from the computer library was used to calculate
the first-order Bessel function J,(z) for z > } via the
expressions

Ji(x) = (2/nz)} [sin (x—mn/4)+ (8/8) sin (x-+n/4)]
for x > 16
and

N
Ji(x) = /2 X (—1)%(x/2)®/s)(s+1)! for } <z < I6.
s=0

For z < } the approximation
2
Ji@)/z =} 3 (—1)%(2/2)%/s!(s+1)!
§=0

was used directly. The numerical integration was carried
out by Simpson’s Rule at 3° intervals over one quadrant.
The results were correct to +0-0001.

For R = 35 A the results obtained for values of

K =1, 1-05, 1-1, 1-15, and 1-2 are shown graphically in
0:04
0-03
F2(r®)
0:02
0-01

0 0-02 0:04 006 008

01
rYA-Y

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 F2(r*) refers to the curve for K = 0.

Fig. 1, and it can be seen that for the last value, the fourth
and all succeeding maxima are virtually eliminated.

We are grateful to the Director and staff of the Adolph
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