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APPENDIX A

R-FACTOR FOR UNCORRELATED STRUCTURE FACTORS

We wish to calculate the R-factor for the compari-
son of two sets of structure factors that are unrelated to
each other. We will assume that they are correctly scaled
together, i.e. that they are taken from identical probabil-

ity distributions.

To obtain the ideal distribution of structure fac-
tor amplitudes, consider a Shannon sampled random structure
in which the density at every sample point is uncorrelated
with that at every other. The calculation of a non-centric
structure factor from this structure is essentially a random
walk in the complex plane. Thus the real and imaginary
parts of the structure factor are Gaussian distributed. The
distribution function for amplitudes is therefore of the

form,
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We can simplify the calculation by normalising the structure

factors to £ = F/0, whence the normalised distribution is

o) ds = Pe g

The joint probability distribution for two sets of structure
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factors on the same scale is the product of two such distri-

butions,
_Ff[z .-.-E;-/
ple 6) - P(eIP(R) = Rf,e " 7

The expression for the R-factor is
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The expression for the numerator can be expanded as
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The integrals over J- gLFIJ- :,th and over JF af, 5 df, correspond
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to the same region of f,f, space with a different order of

Rt

integration.
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Thus the four integrals in the numerator consist of two

identical pairs:
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The integral over f, is an analytic form:
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Using ijz ejzx:{x = _f: ‘21 E:(ﬁid-':) /»fl
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