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I(q) ~ � eiqr G(r)dr

G(r) ~ � e-iqr I(q)dq

f(q) ~ � eiqr b(r)dr

b(r) ~ � e-iqr f(q)dq

I(q) ~ |f(q)|2

G(r) = � b(u) b(u + r) du
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"Monte-Carlo-like" (real space)
methods

This is a "last chance" program 
which we recommend to use only 
after failing with classical methods 
(Direct and Patterson methods)

A. Le Bail
(manual for “Espoir")
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structure factors

electron density

“flipped” electron density

“flipped” structure factors

random phases
+

experimental 
amplitudes

inverse FT

flip all charge below a (small)   threshold �

FT

Combine 
phases of the 
flipped SF with 
amplitudes of 
the experi-
mental SF 
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r In practice phase in unknown =>
here Fhkl is a “mixture”:
modulus |F| - from “experimental”
phase – from calculated model

CARTOON  EXAMPLE
(from "Kevin Cowtan's

Book of Fourier")
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“accuracy of highly correlated results, no matter how 
precisely refined, must be considered doubtful.”

E.A. Payzant, in “Principles and Applications of 
Powder Diffraction” (ed.by A. Clearfield et al., Ch.9) 
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"Size-strain parameters can be extracted directly from Rietveld 
peak profile parameters, with some thought" P. Woodward
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Gaussian part: G2 = U tan2� + V tan� + W + P/(cos2� )
(modified Cagliotti law)

Lorentzian part: G= X/(cos� ) + Y tan�
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