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The mathematical machinery needed to develop the 
probabilistic theory of the structure invariants (triplets) for 
an arbitrary pair of isomorphous structures (F, G) in the 
case that only normal diffraction intensities are available 
was initiated by Hauptman ~. A similar theory was 
developed when single wavelength anomalous data are 
available for a single structure 2. In this paper the earlier 
techniques are combined to yield the probabilistic theory 
of the two phase structure invariants (doublets) in the case 
that single wavelength anomalous scattering data are 
available for each member of the isomorphous pair (F, G); 
and the complex-valued atomic scattering factors f and g 
for the structures F and G, respectively, are assumed to be 
known. 
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q~ = ~o, q~t7 = (P, ~,v = ~, ~,q = @ the phases, of the nor- 

malized structure factors E=IEIexp~i~,), c= lc l exp ( i~ , )  
for the structures F and G, respectively. Note that, owing to 
the breakdown of Friedel's Law, in general, R ?/~, S ? ,~; 

@ ? -~o, ~ , ? -~ .  
Making the usual assumption that the atomic 

coordinates are the primitive random variables, assumed to 
be uniformly and independently distributed, one uses the 
machinery developed in 1982 to derive first the conditional 
joint probability distribution of the six doublets ~o+ ~p, 
~ o - ~ , ~ o - ~ , ~ o + @ , ~ p + ~ + f f , ,  assuming the four 
magnitudes R, R, S, ,~ to be known. This distribution leads 
in the usual way (See the 1982 papers) to the conditional 
probability distribution of the single phase W, given the 
four magnitudes R,/~, S, S, and the two phases ~o, ~p: 

P(v'R;R;S;S;q2 ~p)=lexp{ B c o s ( v -  a)} (1) 

where the parameters K, B(>0), and c~ are expressible in 
terms of the four magnitudes R, R, S, S and the two phases 
~o, ~p, as well as the complex-valued atomic scattering 
factors fand g, presumed to be known. 

In the special case that the structure F is a known 
substructure of G then F and Gare isomorphous (Some of 
the f's will then be zero), R, ,~, ~o, and ~p can be calculated 
for any wavelength from the known substructure F, and S, 

and are determined from experiment at a single 
wavelength. Eq. (1) then yields the estimate et for the 
phase W with reliability depending on the magnitude of B. 
Thus this theory leads to a method for going from a 
substructure (F), presumed to be known, to the full 
structure (G),  when single wavelength anomalous 
diffraction data are available for G. 
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