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Diffraction parameters of quartz-like crystals, with anomalous scattering contributions
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The structure factors for X-ray diffraction in quartz and
for neutron diffraction in BPO4 were investigated for the first
22 low-index Bragg reflections. The structure of quartz has been
taken from’*/ and the complex atomlc scattering factors from/5/,
The data for BP0, are found in )

Only six reflections show' the wanted effect. According to/1/
a maximum series expansion degree ¢ =-19 can be approached. The
structure factors for the above-mentioned reflections are pre-
sented in the Table (the pairs 1120/1120 and 2240/2240 are struc-
turally equivalent, but differ in their anomalous scattering
part).

The weight factors ah from equation (4) are also given in

the Table. In general the largest differences between ag and

a_p are found for 10BP04,but this material can only posses the

cha;acter of a model. For natural BPO, the necessary experimen-
tal accuracy has to be very high to see significant effects over
all pole figures, taking into account inevitable corrections
for irradiated volume and strong beam weakening, which are chan-
ging during the measurements. Besides of Li, Gd and some rare
earth elements, is one of the most neutron absorbing mate-
rials, so the effect of anomalous scattering of neutrons for
other substances is expected to be much lower than that given
in the Table.

X-rav investigations of quartz seem to he more optimistic.
The anomalous scattering effect should be seen in 1120 and 1121
reflections without essential troubles. To analyze the other
reflections, the experimental accuracy has to be also high.
Besides of the above-mentioned corrections the mean difficulty
in this method is the high linear absorption factor g~340 cm~!,
It permits only a sample thickness of some 102 mm for trans-
mission diffraction technique, necessary for a complete pole
figure measurement. Especially in natural rocks this specimen
dimension is too small to give a representative grain statis—:
tics of the most cases. The previous considerations are valid
for one kind of enantiomorphic crystals, i.e., for left-handed
or right-handed ones. In general natural rocks will contain
both forms. In this way, two independent ODFs have to be deter-
mined from the available data simultaneously, leading to a lower
possible series expansion degree.

The' discussion of this paper has shown the principal possi-
bility of low degree ghost corrections in quartz-like struc-
tures by X-ray anomalous scattering, supposing a high experi-
mental accuracy. The use of neutron diffraction for the odd
part determination of the ODF is only possible with selected
elements.






