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Fig.1 Definition of directions in USAXS pattern.
To illustrate the calculated method, the fiber axis, meridional and equatorial
direction of SAXS patterns were defined in Fig.1
Considering that the length of the microfiber (L) is much larger than width (D), we
can approximately consider it as a needle-like structure. The intensity distribution of

microfibers with uniaxial preferred orientation is given by!!l
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where n is the number of microfibers. F(¢, ¢") is the orientation distribution (“pole
figure™) as a function of ¢ for the direction ¢’ in a system with simple fiber

symmetry. g.x(f) is the orientation distribution of the long axes of the microfibers.
Accordingly, gax(8)=<F(¢,0) and the corresponding equatorial distribution gep(¢)
o< F(¢, n/2).
Because of L > D and g.p,(¢) is a relatively narrow distribution centered on
¢ =m/2, we can use the approximations:
F (65— 80)  geq(® = AP + geq( + 49) @

I (5.5 = A¢") = paIp | (scos A" |, *(ssin A') (5)
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Furthermore, since A¢’ is considered to be small, we put cos Ag’ = 1 and sin

A¢' = Ag’, which results in:
I (5,2 = Ag') = p2| @, [2(s) D, |2 (sA¢)’ 6
v (85— AP") = pi| Pp ()DL (sA") (6)

Considering the symmetry of F(¢,m/2 — A¢p") and gep(¢), we can rewrite as:
I(s,0) = nph|@p* ()] 1@LI* (AP ) geq (¢ — Ap)dAP’ ™)
I(s,$) = npd|Pp > (S)[|PLI*(5¢) g Geq ()] (8

For the evaluation, we choose two functions, first the tangential width of the

equatorial distribution Br2(s) and, second, the scattering on the equator. Since the

integral over g, is considered as constant, the latter expression can be simplified as:
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The function Bra(s) is the integral width of the convolution in ¢ of |®,|?(s¢)
and geq (). If |®,, |? and Jeq can be approximated by Gaussian distributions, we
obtain the relationship:

s2B% /5(s) =L—12+SZB¢ (13)

where 1/L and B, are the integral widths of |®,|*(s¢) and geq() , respectively.
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