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Double crystal X-ray diffraction is a wellestablished non-destructive
nethod for the structural assessment, such as composition, thickness, and
strain  profile, of single or multi epitaxial and superlattices layers.
Jowever, a conventional single crystal X-ray diffractometer has a finite
ingular divergence, depending on the size of collimating slits, the
listance between the X-ray source and a slit, and its divergence affects
on the linewidth of a single crystal rocking curve (typically several
wndreds arc seconds or more). Such a large linewidth is not suitable for
X-ray study of the AlGaAs/GaAs system or other lattice-matched
systems.

We discuss two beam conditioning techniques such as non-dispersive
or parallel, + -) and dispersive (or anti-parallel, + +) arrangements in
iouble crystal diffraction, and the applicability to the high resolution X-
ay diffraction using their characteristics so as to be suitable for the
“haracterization of thin, nearly lattice-matched heteroepitaxial layers or
superlattices. We present the X-ray interference method to non-
lestructively analyze strained quantum well structures.

For example, in the InGaAs- and AlGaAs- multilayer structures, both
he experimental and calculated rocking curves exhibit an interference
»ffect within the substrate Bragg peak profile. This effect is mainly due
o the phase difference between the wave reflected by the GaAs cladding
ayer and that by the substrate. This technique is very effective in
nalyzing the multilayer structure containing the buried strained layer
vith sub-monolayer thickness resolution.



