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spectrometer with a single dispersing crystal with
u=0 (ie a ‘perfect’ crystal) and a source of very
small dimension in the plane of diffraction then a
‘film’ profile with s =0 has twice the angular disper-
sion of the ‘counter’ profile (see Fig. 1b). This suggests
the possibility of increasing the numerical dispersion
of the ‘film’ profile by using a ron-standard ‘inverse’
scan mode with s=-—1,-2, efc. to increase the
effective dispersion relative to the ‘counter’ profile by
3, 4, etc.

We are most grateful to Dr S. L. Mair for allowing
us to use her K,SnCl; specimen. One of us (AWS)
acknowledges the financial support of a CSTRO Post-
doctoral Award.
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Abstract

A general formula is obtained for the intensity distri-
bution in the film behind a single crystal in the case
of spherical-wave X-ray multiple diffraction. The
theory takes into account the phase shift of the waves
not only inside the crystal but also in the vacuum
before and after the crystal along the wave path
source-crystal-film of length L. The topographic
images are calculated in the <case of
(220/242/044/244/202) six-beam diffraction of
Cu Ka radiation in a germanium crystal of thickness
0-2 mm for different values of L. The enhancement
of the anomalous transmission effect is weakly dis-
played on the topographs because of strong scattering
of the radiation inside the crystal. The intensity distri-
bution depends on L. The possibility is shown of
focusing X-rays to a considerable extent.

.1. Introduction

In recent years the scheme shown in Fig. 1 has been
widely used for experimental investigations of X-ray

0108-7673/86/060441-09801.50

multiple diffraction in single crystals. The divergent
radiation of the microbeam X-ray tube falls directly
on a crystal in the form of a plate with thickness .
The intensity of diffracted beams is determined by
the darkening of the film placed behind the crystal
[see, for example, the papers by Balter, Fildman &
Post (1971), Huang & Post (1973), Kshevetskii &
Mihailyuk (1976), Mihailyuk, Kozmik & Kshevetskii
(1977)]. To enlarge the section of the topographs
corresponding to multiple-beam angles of incidence
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Fig. 1. Scheme of the experiment for investigating X-ray multiple
diffraction.
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