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Etching of multiplayer grating using a narrow spectral band X-ray
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Abstract: Theories and technologies of extreme ultraviolet, soft X-ray and X-ray regions have made great progress
since 1970s, and multilayer mirrors have found wide applications in astronomy, microscopy, material science, syn-
chrotron radiation applications, and plasma diagnostics for their highr reflectivity and good stability, however, they
have a poor spectral resolution for X ray fluorescent measurement and synchrotron radiation monochromaor. The
spectral resolution of the multilayer must be improved for some high spectral resolution measurements. The spectral
resolution can be improved by etching the multilayer into a multilayer grating at different etching ratios by the aver-
age density calculation method. W/ C multilayers were fabricated by magnetron sputtering and the multilayer gratings
were made by normal optical lithography. The results measured by grazing angle X-ray diffraction show that the mul-
tilayer strudure in an etched multilayer grating has not been destroyed and the spedral resolution has been im-
proved, which demonstrates that methods proposed for making etched multilayer gratings are suitable for further re-
search.
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Tab.1 Feaure comparison of different I' W/ C multilayer gratings at the first order
r 1 0.9 08 0.7 0.6 05 04 03 0.2 0.1
0c°) 063 0.62 062 061 0.6 0.6 0.58 0.57 0.56 0.56
AB(°) 0.14 0.13 012 0.1 0.09 0.08 0.07 0.05 0.05 0.04
0/A0 45 48 52 6.1 6.7 7.5 83 11.4 11.2 14
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Fig. 1 Reflectivity vs grazing angle cuve for etched and umr
etched W/ C multilayer gratings D =10 Hm, 2 Hm,
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Fig.2  Schematic of the fabrication of etching the mukilayer
grating
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Fig. 3 Microscopic picture of the I' = 0. 2 multilayer grating
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Fig. 4 Results of the test with XRD for etched and unetched
multilayer
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Tab. 2 Feature comparison of the etched and unetched W/ C mulilayer at different orders
r 1 0.2
1 2 3 1 2 3
0¢°) 0. 605 1.11 1. 635 0. 56 1.095 1.645
AB(°) 0.135 0.1 0. 08 0. 085 0.065 0.05
0/A0 4.5 11.1 20. 4 6.6 16.8 32.9
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