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by nitrogen reactive sputtering

ZHU Jing-tao™ , YUE Shuai-peng, TU Yu-chun, ZHANG Yi-zhi

(Institute of Precision and Optical Engineering, School of Physics Science and Engineering ,
Tongji University, Shanghai 200092, China)

% Corresponding author, E-mail:jtzhu@tongji. edu. cn

Abstract: The film system structures of Co/Ti multilayer film were designed optimally at the L-
absorption edge of Ti(452. 5 eV) to meet the requirements of a multilayer mirror at the °water
window’ energy region between 280 eV and 540 eV. The reflectivity of the multilayer film was
calculated at different interface roughness conditions and it shows that the interface roughness has
greater effect on the reflectivity of the multilayer film. Co/Ti multilayer films were deposited on a Si
substrate by DC magnetron sputtering method and the quality of these films was improved by adding
nitrogen gas into original argon gas in magnetron sputtering. Finally, the multilayer film structure
was measured by a Grazing Incident X-ray Reflection (GIXRR) method and a Transmission Electron
Microscope(TEM), and the reflectivities in different nitrogen concentrations were measured by Soft
X-ray Reflectivity(SXR) at Beijing Synchrotron Radiation Facility(BSRF). The results show that the
reflectivity of the Co/Ti multilayer with nitrogen gas fraction of 5% is the highest among the samples,
by which the reflectivity has been improved from 9. 5% to 12. 0%. The results demonstrate that the
reaction sputtering with nitrogen gas improves the quality of Co/Ti multilayer films effectively.
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Grazing incidence X-ray reflectance curves and

their fitting curves
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