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Fig. 1 The theoretic reflectivity of the C-based multilayers combined with 9 metal materials

(a) Al. Co, Cu, Mo, Ni: (&) Pt, Ta. W, Zn
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Table 1 The theoretic reflectivity of the C-based multilayers at 4. 36 nm

Multilayers Wavelengths/nm Reflectivity/% Layer thickness/nm/nm
Al/C 34.71 0.903/1. 277
Co/C 51.48 0.759/1. 422
Cu/C 45.70 0.696/1. 483
Mo/C 19. 22 0.728/1. 448
Ni/C 4. 36 47.15 0.693/1. 486
Pt/C 30. 62 0.597/1. 579
Ta/C 33.35 0.617/1. 559
w/C 19.22 0.728/1. 448
Zn/C 40. 26 0.735/1. 444
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Fig. 2 The theoretic reflectivity of the Si-hased multilayers combined with 9 metal materials
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Table 2 The theoretic reflectivity of the Si-based multilayers at 12. 44 nm

Multilayers Wavelengths/nm Reflectivity/% Laver thickness/nm/nm
Al/Si 21. 14 1.52/4.61
Co/Si 44. 28 1.22/4.92
Cu/Si 36. 02 1.22/4.92
Mo/Si 78. 27 2.43/3.83
Ni/Si 12. 44 40. 09 1.19/4.95
Pt/Si 57.12 1.38/4.79
Ta/Si 44. 12 1.41/4.74
W /Si 48. 32 1.42/4.74
Zn/Si 32.76 1.25/4. 88
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Fig. 3 The theoretic reflectivity of the B-hased multilayers combined with 9 metal materials
(a) Al, Co, Cu., Mo, Niz () Pt. Ta. W, Zn
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Table 3 The theoretic reflectivity of the B-based multilayers at 6. 69 nm
Multilayvers Wavelenglh s/nm Reflectivity/ % Laver thickness/nm,/nm
Al/B 27.70 0.988/2. 355
Co/B 47. 85 0.758/2. 586
Cu/B 40. 46 0. 683/2. 659
Mo/B 46. 59 1.356/1. 996
Ni/B 6. 69 42,18 0.720/2. 685
Pi/B 31. 46 0.853/2. 488
Ta/B 32.04 0.775/2. 566
W/B 33,33 0.739/2. 602
Zn/B 34,79 0.765/2. 576
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Fig. 4 The theoretic reflectivity of the Be-hased multilayers combined with 9 metal materials

(a) Al, Co, Cu, Mo, Niz (&) Pt, Ta. W, Zn
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Table 4 The theoretic reflectivity of the Be-based multilayers at 11. 11 nm

Multilayers Wavelengths/nm Reflectivity,/% Layer thickness/nm/nm
Al/Be 43,12 1.25/4. 07
Co/Be 55. 31 1.09/4. 24
Cu/Be 55.31 1.09/4. 24
Mo/Be 84. 04 2.25/3.21
Ni/Be 11.11 51. 46 1.05/4.27
Pt/Be 67. 16 1.32/4.03
T a/Be 55. 26 1.23/4. 10
W/Be 57.01 1.23/4. 10
Zn/Be 46. 69 1.09/4. 22
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Fig. 5 The multilayers with the highest reflectivity in the wavelengths region 1~ 30 nm
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Table 5 The multilayers with the highest reflectivity in the whole wavelengths region of the soft X-ray

) 1 1. 68 3.25 3.58 3.81 6. 69 8. 37 11. 11 12. 44
Wavelengths
/nm 1.68 | 3.25 | 3.58 | 3.81 | 6.68 | 837 | 11.10 | 12.43 | 30
Multilayers Pt/Si W/Si Ni/Si Co/C Co/B Mo/B | Mo/Be | Mo/Si

F6 Al 5EREMREASIERAE 17. 08 nm F K LR R SRR U IRITER
Table 6 The theoretic design results of the Al/Si (C. B, Be) multilayers at 17. 08 nm

Multilayers Wavelengths/nm Reflectivity/ % Layer thickness/nm/nm
Al/Si 72.97 2.57/3.83
Al/C 17. 08 69. 21 5.62/2.74
Al/B 73. 87 5.21/3. 19
Al/Be 74. 49 1.25/4.07
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Theoretic Design of Multilayers for Soft X-rays (1~ 30 nm)

Shao Jianda Y1 Kui Fan Zhengxiu Wang Runwen
(Shanghat Institute of Optics and Fine Mechanics, The Chinese A cademy of Sciences, Shanghai 201800)

Abstract A theoretic design and results of the soft X-ray multilayers are reported
for the whole soft X-ray wavelength region. The optimal multilayers and their
structures are predicted for different wavelengths.
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