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Table 1 Effect of the ratio of line width to space of lamellar grating on diffraction efficiency

Ratio of line width of space 4: 1 3:1 2:1 1:2 1:+3 1:4

Eo (%) 10.5 15.2 23.2 23.8 15. 6 10. 8
& (%) 59.0 50.6 41. 4 41. 0 50, 2 58. 2
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Table 2 Effect of the depth error of lamellar grating on diffraction efficiency

Ak (nm) —0.5 0.5 —1.0 1.0 —2.0 2.0
A (nm) 14. 94 15. 94 14. 44 16. 44 13. 44 17. 44
&1 (%) 24.9 36. 1 18.9 40. 4 8.3 44.8
& (%) 44.7 19.8 57.9 10. 1 81.7 0.2
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(a) Efficiency of — 1 and 0 diffraction order of echelette grating calculated by differential methods in the 22. 4~24. 4 nm range

(b) Efficiency of —1 and ( diffraction order of echelette grating calculated by asymptotic theory in the scalar domain
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(a) Efficiency of 1+ 1 and 0 diffraction order of lamellar grating calculated by differential methods
(b) Efficiency of 11 and 0 diffraction order of lamellar grating calculated by asymptotic theory in the scalar domain
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(a) — 1 order’ s diffraction efficiency of bare blazed grating : ¢ = 2°, d = 335. 45 nm, A= 11. 7 nm, here,
7t the encrgy ratio of — | order to incidence, £ : the energy ratio of — 1 order to total diffraction orders
(b) —1 order’ s diffraction efficiency of the same grating covered with 20 Mo/Si multilayer
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Study of Soft X-ray Diffractive Gratings Using Differential Method

Yuan Lixiang Fan Zhengxiu Yin Gongjie
(Shanghai Institute of Optics and Fine Mechanics, Academia Sinica, Shanghm, 201800)
Abstract The differential methed is the only existing accurate method to investigate soft X-
ray gratings. Using the method, we designed sucessfully the soft X —ray laser output mirror
with phase grating and calculated the possible experiment error. The numerical result and
accuracy are also analysised and discussed.
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