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Abstract: In order to decrease the bandwidth of the normal multilayers and improve the spectral reso-
lution, several kinds of multilayers composed of low-Z materials were investigated in extreme ultravio-
let and soft X-ray regions. Firstly, three kinds of multilayers of low-Z materials, Si/B,C,Si/C and Si/
SiC multilayers were chosen at the wavelength of 14 nm and these multilayers and a normal Mo/Si
multilayer were designed by using a random search method. Then all these multilayers were fabricated
with a DC magnetron sputtering system and the thicknesses were measured by an X-ray diffractome-
ter. Finally, the reflectivities of multilayers were measured by the synchrotron radiation. The syn-

chrotron radiation tests show that the largest bandwidth of these multilayers is from the Mo/Si multi-
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layer in 0. 57 nm, and the smallest one is from Si/SiC multilayer in 0. 18 nm. The results correspond

with the design and demonstrate that the bandwidths of multilayers of low-Z materials are narrower

than that of the normal Mo/Si multilayer and the multilayers of low-Z materials can achieve a higher

spectral resolution.
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Si multilayers versus number of bilayers
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Tab.1 Optimized parameters and calculated results

of Si/B,C,Si/C,Si/SiC and Mo/Si multilayers

) N Ry AA A/ AL
Si/B, C 80 0.55 0.36 38.46

Si/C 65 0.51 0.36 38.46
Si/SiC 80 0.31 0.12 116. 28
Mo/Si 40 0.72 0.65 21.74
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Tab.3 Measured parameters of Si/B,C,
Si/C,Si/SiC and Mo/Si multilayers

A RE X Apeak Ry /(%) AX/nm A/AX
Si/B, C 13.94 46. 8 0.27 51.55
Si/C 14. 07 27.99 0.33 42,55
Si/SiC 14. 14 19. 96 0.18 78.74
Mo/ Si 14.09 57.9 0.57 24. 69

4 % #

Tab. 2 Period optimized and measured values of

Si/B, C,Si/C,Si/SiC and Mo/Si multilayers

ARk X WHH/nm  SE{E/nm J#I2E/nm
Si/B,C 7.15 7.09 0. 06
Si/C 7.12 7.09 0.03
Si/SiC 7.08 7.09 —0.01
Mo/ Si 7.21 7.29 —0.08
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