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Using the Dispersion Corrections on either side of an absorvtion

edze of an atom in a-crystal to solve its crystal structure.

Synopsis.

Near ‘t.:he abs.or'ntion edge of an item, the atomic form factor
changes, and this change is expressible.by the formula f = £_+
At + 1Af" (Honl 1933). A ' exists on either side of the edge
while Af" exists only on the shorter wavelength side. The effect
of Af' 1is mostly to decrease the scatter ing factor by a rathelf
small amount. In spite of this small changes it has most elegantly
been ﬁsed to distinguish atoms whose atomic numbers are close to
each other (Mark and Szillard 1925, Bradley and Rodgers 1934,

Jones and Sykes 1937).

Changing the wavelength of the incident radiatlion near about
the absorption edge of an atom in a erystal is, therefore, equiva-
lent to renlacing fhe atom isomorrhously by another having a
slightly différent scattering factor. To see If this can be used
to solve crystal structures intensity data was collected-of KMnO‘
using CuKe [A,f."(Mn) = -]j and FeKd_E\f' (Mn)z-a . The radiations
were obtained by changing the targets in a Shearer and iater in a
Coolidge tube. hko aﬁd hol data were collected from a cylindriecal
erystal using 15 to 20° oscillation photogzrarhs. The multirle
film technique was used - the first film was used as an effective
filfer to cut off}gicessive fl&%escent radiation present when the
incident radigtion was CuKe o« Visual estimates of intensity were
made using a calibrated £ilm strip. ' In reducing the data the film
tn film "ratio" was determineﬁ for esach of the two radiatinons. We
faced many experimental problems - the secaling between different

sets of oscillation rhotograrhs, absorntion correction and
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abhsolute scaling but these were not Iinsurmountable. This was
demonstrated by the considerable differences that were observed
for the two radiations - these differences heing greater at
laréer angles of scattering.’ ng or FZ2 Pattersons gave the

position. But the nurrose of the excercisSe was to deterripe the ncsi-
heavy atom positiongof the Anomalous Atom by comparing the data tim

obtained at different wavelengths. (F%}- Fgétsynthesis similar
to the isomorphous difference Patterson of Buerger (1942) was
much clearer Patterson as the Normal Atom interactions had bdeen
eliminated. A rather novel form of the Datterson‘(Fau- E%%Egave
only the interactions of the Anomalons Atoms l.e. only Mn atom
interactions were vresent in the map. The map clearly indicated
that thls method works. With Mn positions known it was easy to
phase the reflectlons, get the Fourier Projectinns and solve the
structure. Data on KClO4 is also heing collected to compare the
isomorphous and Anomalous methods. It seems to us that we have

estahlished the teaslbility of this method. With sealed tubes,

Weisenberg cameras the exverimental problems will be much less.

Can we then use thls new technique for solving non-centro
symmetric structures? In theory, ves. For we can use the method
similar to the isomorphous method used by Bdkhoven, Schoone and
Bijvoet (¥951) for solving the structure of Strychnine Sulvphate
(Selenate)., In our two radiation methods also we will have a
similar ambiguity in rhases - the two possible rhase angles for
" any vparticular reflection being symmetrical about the real axis
in the Argand diagram. Can we resolve this ambignity? We believe
we can.,

The inspired suggestion made by Bijvoet (1249) that the




violation of Friedel's Law when the incident radiation is close
to but shorter than the absorvtion edge (Coster, Knoll and Prins
{1930))can itself be used to determine the phases of X-ray reoflec-
tions. (It seems most strange to me that this remarkéble\method
whien has so much imnlication to Xray crystallography héé not yet

been exploited sufficiently)

If, therefore, the intensity of a reflectlon and its inverse
are measured and the actual magnitude of Af" is known the ohase
could he determined. However, there would again he an ambiguity
but this time the two nossible alternatives will he symme®ric
about the imaginary axis! This is hecause Af" (unlike Af') 1s
scaﬁtered a quarter cycle in advance of the real vart. We, there-
for, feel that by combining our method of using Af' and that of

Bijvoet of using A" the inherent ambiguity can be removed.

Strychiine Sulphate (with CuK, or FeKy radiation may not be
the best substance to test out this idea. Strychnine Selenate

may be a better substance.

Eight fizures illustate this lecture. In this work which
nosed many experimental vroblems, I was most ably assisted by

Mr. Venkatesan, my young and diligent doctoral student.
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