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Abstract
X-ray windows are often used on the front end of synchrotron

beamlines to isolate the ultra high vacuum of the storage ring from the
downstream environment. The windows are usually made of low atomic
number materials, such as beryllium, for maximum x-ray transmission, and
they must survive and remain vacuum tight during repeated thermal
cycles.

The intense x-ray beams generated by the wigglers and undulators
at high energy storage rings can deposit substantial amounts of localized
heat in the (actively cooled) windows leading to high temperatures, and
vacuum or structural failure. Thermal filters upstream of the windows
can be used to reduce the radiation absorbed in the windows. This
solution has limitations, however, since a small amount of filtering may
still leave an unacceptable amount of heat to be absorbed in the windows,
while substantial filtering will absorb a large amount of the useful photons.

Recent advances in chemical vapor deposition (CVD) technology
has made available thin, free-standing polycrystalline diamond films that
can be used as the window material on high heat load synchrotron x-ray
beamlines. Diamond windows have many advantages that stem from the
exceptional thermal, structural, and physical properties of diamond.

Numerical simulation indicates that diamond windows offer an
attractive alternative to beryllium windows for use on the third generation
x-ray synchrotron radiation beamlines. Utilization, design, and fabrication
aspects of diamond windows for high heat load x-ray beamlines are
discussed, and analytical results are presented to provide a basis for
design and testing of such windows.
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