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For the fitting step, we minimize the minus log of equation 14.
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The quasi-Newton optimizer used to minimize the previous equation needs to
compute gradients with respect to ®, and second derivatives are needed as well
for the computation of the Hessian. With E(I) = —logp(I|S, N,®), R = Qe
and taking into account the symmetry of € and Q7!
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With L = Q7 'w(q), the derivatives of 7 are
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and the derivatives of o'7%(q, q)
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Define f(q) = m(q) — A, where m(q) is the mean function (equation 9). f(q)
is Hammouda’s Generalized Guinier Porod function [1], and is thus independent



of A. The derivatives of f(q) are
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The second derivatives of f(q) are
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The derivatives of the covariance function (equation 5) are

W = 2u(a.q) (439)
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The derivatives and the Hessian are calculated by following the chain rule.

For example
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