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An overview of the used X-ray optics will be presented.
The working principles of the wide range of used optics
will be discussed. The use of laboratory sources, synchro-
tron sources and the latest free electron sources require new
performance benchmarks for manufacturers. Various ob-
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stacles have to be overcome in order not the downgrade the
excellent features of new home lab sources and free elec-
tron sources. In EUV lithography new challenges for optics
performance arises with the use of the 13.6 eV line and the
forecast for the 6.x and lower emission lines.
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Lots of physical quantities are nowadays measured close to
absolute zero temperature. Knowledge of structural prop-
erties at these temperatures is therefore becoming increas-
ingly important. In my lecture I will review commercially
available systems and introduce our low temperature x-ray
diffraction system at Charles University.

Using a refurbished Siemens D500 system equipped
with a closed cycle He cryostat and a Mythen 1K detector
we are able to perform diffraction experiments at tempera-
tures down to 2.5K. The use of a modern linear detectors
allows to significantly reduce the acquisition time of dif-
fraction data which is decisive for such in-situ experiments.
To avoid loss of resolution using such a detector in

Bragg-Brentano geometry we use an adaptive selection of
detector channels depending on the diffraction angle [1].
Our diffractometer is, however, not limited to powder dif-
fraction: a sample rotator operating inside the cryostat al-
lows us to also perform measurements on single crystalline
samples and epitaxial thin films. Examples of results ob-
tained from powder diffraction, single crystals and thin
films will be presented.
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