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Information Retrieval of X-Ray Diffraction Data
with Digital Computer
By
8. Kishi
Nationnl Research Center for [isaster Prevention, Tokyy

Abstract

The pregent report describes a method of identification of crystalline mate-
rials, uging a digital computer. The pattern of the optical diffraction intensities
for the interplanar spacings of various crystalline structures belonging to a crys-
talline material can be obtained by radiating X-ray upon the crystalline material,
This pattern is the characteristic of the substance, its own fingerprint, so to
speak, Accordingly, if we have a library of such fingerprints, we can identify an
unknown substance by finding the same or similar pattern in the library,

In our information retrieval, an A, S, T, M. Diffraction Data File was used as
the library, from which we had recorded about 13,000 substances on magnetic
tape, and the operation of finding is conducted with the computer TOSBAC-3400,

When the substance sought is a single substance, the process is simple, be-
cause we have only to find a single card, However, when it is a mixture, the
process is quite different. By the first retrieval, the possible gubstances are
reduced to about 1%. Next, for the second retrieval, a hypothetical number of
constituents is set beforehand, by applying the method of least squares to
the diffraction intensities, in order to find the combinations of the constituent
substances of the mixture.

This experiment deals with the substances excepting the extremely compli-
cated minerals and those, such as clay, having broad or blunt peaks, Therefore,
the further experiments are expected to be proceeded, from the practical point of
view, by limiting the object substances to minerals, for instance, aiming at

developing some information retrieval methods proper to the object substances,
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