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THE ALGORISM AND COMPUTER PROGRAMME FOR
INDEXING ORTHORHOMBIC DEBYE-SCHERRER
PHOTOGRAPHS

Lu Xve-sAaax (8. S. Lv)
(Institute of Physics, Academia Sinica)

Lou Smou-MIN

(Beijing Institule of Aeronautics and Astronautics)

ABSTRACT

The computer method of indexing Debye-Scherrer photographs has been extended
to the case of orthorhombie crystals. Any observed diffraction line may be represent-
ed by an equation of a plane h’A + k’B+ L2C = sin®0; in the A-B-C three dimension-
al space, where A, B, and C are related to the translational vectors ¢, b, and ¢ by A =
A’/46, B = A*/4b*, and C = A*/4c® respectively. Since the indices (i, ki, L) are
unknown at the outset, these planes are only conditional planes. It is seen that the in-
tersection of three conditional planes, representing respectively three low angle lines
with simple indices, will determine a point in the space which might indicate the dimen-
sions of the unit cell.

To guard against accidental coincidences, a series of equiatomic curved surfaces is
introduced, representing in each case an integral number of configuration units con-
tained in the unit cell. The equation of the equiatomic curved surface is ABC
= (pA’/8Mm.)* (1/2%), where p is the density of the erystal, M the formula weight of
the configuration unit, m, the mass of the atom of unit atomie weight, and Z the number
of configuraunits contained therein, Z being a parameter. It is seen that if the
point determined by the intersection of conditional planes is a physical point, this
point must lie on one of the equiatomic surfaces.

As a further diserimination, a fourth observed line may be used, to see whether
a triplet (h, k, 1) of the coefficients may be fitted into the conditional equation to
form a plane that will pass through the proposed point.

In fact, the whole geometrical problem is reduced to that all planes represented
by their respective proper triplets will interseect at one point which passes through
an equiatomic surface.

The programme is written in Fortran and will be indicated by POWDEX-OR.



