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The morphology of thin films deposited on rough
surfaces is of great interest, both in basic research and in
materials science, particularly in the investigations
concerning the growth of films and multilayers [1]. The x-
ray diffraction measurements of thin polystyrene films
deposited on laterally structured surfaces were investigated
in the original work [1]. The experiments in [1] were
performed using x-ray scattering in the region of small
incidence angles to investigate the layer thickness and
structures of the interfaces grating-polystyrene and
polystyrene-air, as well as using the atomic force
microscopy to examine directly the topmost surface. The
calculations of x-ray scattering intensity were done in [1]
within the Born approximation.

The x-ray intensity calculations are more correct if
someone uses an equations, which describe the dynamical
x-ray standing wave (XSW) fields formed very close to
surface grating on dielectric substrate. The entire wave
field intensity is periodical above the sample surface and is
modulated along this surface (e.g. see [2]) in the case of
the grazing angle incidence x-ray diffraction (GID)
geometry.

We consider in this paper the x-ray GID by a
rectangular periodical surface grating. The XSW in the
GID case makes it possible to study more correctly the
shape of thin polystyrene films deposited on laterally
structured surfaces. The mathematical model
corresponding to the investigated surface grating is
constructed. The description of the x-ray standing wave is
based on the method of construction of eigenvalues and
eigenfunctions [3] for the model under investigation.
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Improvements in X-ray optics and in the design of
electromagnetically focused X-ray tubes have enabled a
new generation of X-ray generators to be built which are
compact and give large improvements in brightness over
that given by standard sealed tubes.  The design and
operating principles of these tubes will be described.

The Microsource® X-ray generator is about the same
size as a laboratory sealed tube but with a power
consumption of only tens of watts and has a performance
equivalent to that of some rotating anode and optics
combinations.

Presently 10^10 copper k alpha photons per second per
square millimeter are delivered into a 0.5mm spot at the
sample point. The efficiencies are gained by the use of a
microfocus beam on the target and the use of a range of
interchangeable X-ray optics to transfer the intensity from
the target to the sample.

The Microsource can be used to advantage in the field
of single crystal X-ray diffraction, for example protein
crystallography and examples will be shown.

In addition to protein crystallography, the Microsource
now permits the examination of a broad range of samples
and sample environments which would either be on the
limit of signal to noise for standard sealed tube generators
or too cumbersome for larger generators.

Illustrations will be given from a variety of fields
including microdiffraction, non-ambient conditions and
time dependant studies. Examples of instrumentation will
be shown where standard sealed tubes have been replaced
by Microsources resulting in a significant enhancement of
speed and sensitivity. Possibilities for examining samples
rapidly on-line will be examined.

The outlook for extending the range of target materials
and X-ray optics to radiation other than copper will be
reviewed.


