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The importance of reliable IE (!2_) I values 
to structure invariant phasing procedures has 
been examined by Subramanian and Hall (paper 
1r11) • Their comparison of estimated IE (!2_) I 
values and calculated quasi-normalised 
structure factors IS()l) I for 11 test 
structures provides a basis for analysing the 
esd's of individual IE ()l) I values. An analysis 
of the differences between IE-(!2_) I ans IE()l) I, 
as a function of s 2 , I e. ()l) I, and IF (!2_) I, , is 
provided. 

An expression for calculating the esd of 
IE (h) I from 1'/ilson plot parameters is 
proposed. The calculated esd's agree well with 
rmsd values obtained from the 1£.(!2_)1 and 
IE(h)l differences. For reflections with 
IE(ji) I >1.0 the esd's tend to be large so that 
their inclusion is important to a proper 
treatment of noise propagation in phasing 
procedures. 

Details on the application of sigmaiE()l) I 
in the direct methods routines GENEV, GENSIN, 
and GENTAN, available in the XTAL System (Hall 
et al., Acta Cryst. !:!_36, 979), are to be 
given. 

** See preceding abstract. 

17.2-09 INTEG~~TING TECHNIQUES OF DIRECT effiTHODS 
HITH ANOMALOUS DISPERSION. Herbert Hauptman, Hedical 
Foundation of Buffalo, Inc., 73 High Street, Buffalo, 
Ne\C York 14203, U.S.A. 

Recent advances in direct methods are here generalized 
to include the case that the atomic scattering factors 
may be complex numbers, in particular that anomalous 
scatterers may be present. Only the probabilistic 
theory of the t\vo-phase structure invariant is treated 
here but the method is clearly applicable to the higher 
order structure invariants as ;;vell. The neighborhood 
principle again plays the central role. Denoting the 
(complex) atomic scattering factors by 

f. = I f. I exp ( i 6 . ) , j = 1, 2 , ... , N, 
J J J 

the normalized structure factor is defined by 

N 

I: f.exp(2TiiH·r.), 
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tvhere 

The first neighborhood of the to:vo phase structure 
invariant 

is defined to consist of the t'lvo magnitudes 
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The joint probability distribution of the Friedel pair 
EH' EH has been found and leads to the conditional 

probability distribution of the two-phase structure 

invariant 1j;, given the two magnitudes (5) in its first 
neighborhood. The latter in turn yields an estimate 
for 1j; which is particularly good in the favorable case 
that IEHEHI is large: 

1j; = <PH + <j>- ~ -n (6) H 

;;vhere 1l is defined by 
1/2 

y cos 1l c, y sin 1l -s, y = (c2+s2) 
' 
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The probabilistic theory of the Friedel pair EH, 
EH leads also to a formula for the correlation co-

? ? 
efficient r of the pair IEHI-, IEHI-: 
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and the averages in (9) are taken over all reciprocal 
lattice vectors H having a fixed value of IHJ, i.e. 
over a spherical shell in reciprocal space. Thus, by 
employing three or more crystals having only a single 
kind of anomalous scatterer, (9) is seen to form the 
basis of a method for the experimental determination 
of the anomalous scattering factors. Research supported 
by NSF Grant No. CHE79-11282 and DHHS Grant No. GM-
26195. 

17.2-iO THE RELIABILITY OF THE i:z RELATION FROH A 
DYNA.111ICAL POINT OF VIEH. By J.D.Schagen and H.Schenk, 
Laboratory for Crystallography, University of Amsterdam, 
Niemve Achtergracht 166, 1018 iN Amsterdam, the 
Netherlands; B.Post, Polytechnic Institute of New York, 
333 Jay Street, Brooklyn, New York I 1201, USA. 

The reliability of the i:z relation in the centro­
symmetric case is given by: 

P+(EHEKEH-K) = ! + ! tanh o3o;312 IEHEKEH-KI 

(Cochran, Hoolfson, Acta Cry st. (1955) 8, I). 
Empirically it has been shotm for several centro­
symmetric monoclinic structures that the percentages 
of failures of the i:z relation as function of the 
triple-product do not agree with the theoretical values 
based on the probability formula. (Schenk, Acta Cryst. 
(1973)A29,503; Schenk, Krieger, Acta Cryst.(I973)A29,720 

Recently it appeared to be possible to determine the 
sign of the triple-product from the intensity of the 
reflections at the three beam point. (Post, Acta Cryst. 
(1979)A35,17). This suggests that the roots of the 
dynamical diffraction equation for three beams could 
be used as measures of the reliability of the i: 2 
relation. The solution of the dynamical diffraction 
equation at the three beam point gives three roots: 

Xo,1,2 = (±21A/3)(cos(<j>/3 + N.l20) N = 0,1,2 

The largest root is Xo, the other two have values 
tvhose sum is equal in magnitude, but is opposite in 
sign to the x0 root. It tvill be shm-m that for the 
above mentioned structures the use of the largest root 
gives measures of comparable reliability as the triple­
product. Also for combinations of the three roots, like 
x1 .(Xo+Xz) and X1.(Xo) 2 ,the results are of equal 
reliability. 


