Current achievements in thin-film fabrication at HZG
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Advanced research light sources, such as free-electron lasers (FELS) and synchrotron sources, require
ultra-precise optical elements such as X-ray mirrors consisting of single, double, triple and multiple layers.
Current achievements in X-ray mirror fabrication will be shown to demonstrate possibilities and
restrictions of thin-film preparation using magnetron sputtering. Currently, the most important coating
materials are boron carbide, carbon, ruthenium and tungsten at HZG. [1-4] Thin-film specimens were
investigated by X-ray reflectometry (XRR), X-ray diffraction (XRD), transmission electron microscopy
(TEM), X-ray fluorescence spectrometry (XRF), atomic force microscopy (AFM) and optical
interferometry in order to optimize the physical layer properties such as layer thickness, interface
roughness, slope error, film morphology, microstructure, internal stress, thermal and radiation stability for
distinct thin-film applications.

References

[1] M. Stérmer, F. Siewert, and H. Sinn, Preparation and characterization of B4C coatings for advanced research
light sources, J. Synchrotron Rad. 23, 50-58 (2016). DOI: http://dx.doi.org/10.1107/S1600577515020901

[2] 1.V. Kozhevnikov, A.V. Buzmakov, F. Siewert, K. Tiedtke, M. Stérmer, L. Samoylova, H. Sinn, Growth of nano-
dots on the grazing-incidence mirror surface under FEL irradiation, J. Synchrotron Rad. 23, 78-90 (2016).

[3] A. Aquila, R. Sobierajski, C. Ozkan, V. Hajkova, T. Burian, J. Chalupsky, L. Juha, M. Stérmer, S. Bajt, M. T.
Klepka, P. Dluzewski, K. Morawiec, H. Ohashi, T. Koyama, K. Tono, Y. Inubushi, M. Yabashi, H. Sinn, T.
Tschentscher, A. P. Mancuso, and J. Gaudin, Fluence thresholds for grazing incidence hard x-ray mirrors, Appl.
Phys. Lett. 106, 241905 (2015). DOI: http://dx.doi.org/10.1063/1.4922380

[4] M. Stérmer, H. Gabrisch, C. Horstmann, U. Heidorn, F. Hertlein, J. Wiesmann , F. Siewert A. Rack, Ultra-
precision fabrication of 500 mm long and laterally graded Ru/C multilayer mirrors for X-ray light sources, Review
of Scientific Instruments, 87, 051804 (2016). DOI: http://dx.doi.org/10.1063/1.4950748



	Michael Störmer

