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Abstract

Current status of development of soft—x—ray multilayers is reviewed with emphasis on
similarity to optical multilayers of visible region. Layer—by-layer graphical
representation of amplitude reflectance of the multilayer mirrors explains optimum
design principle and material selection criteria. Maximum reflectance vs. wavelength
summarizing world contributions shows high 60% reflectance region around 13nm rising
above a round hill of 20 to 30% refectance. Lack of optical constant data and interface
roughness limit the reflectances in the regions futher long and short wavelengths,
respectively. In situ ellipsometry clearly detects & 0.15nm compound layer forming at
every interface that should play an important role in the roughness suppression of a
muliilayer. Novel multilayer optical componenis, such as a wavelength adjustable
bandpass filter, a power filter, a reflection polarizer, a transmission quarter wave
plate, and a beam-splitting polarizer open up new applications in the soft x—-ray region.
Super mirrors further widen the applicable region to neutron and hard x—rays.
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#1 Optical constants (refractive indexd, extinction coefficient k) of
thin film samples measured at various wavelength A. The samples were

prepared by ion-beam spattering

(after ref. T)

Photoen Au 27. Onm thick C 5. 95nm thick Mo 12 5nm thick
Energy (eV) 2 (nm) § k 8 k ) k

60 20,7 2. 14B-2 2, 46E-1 9. 12E-2 3, T8E-2 2, 05E-1 1, 58E~1
20 15,5 9, 938-2 1. 0GE-1 5. 556-2 1. 08E-2 9, 12E-2 1 14E-2
100 12.4 7. 85E-2 3. 64E-2 3. 50B-2 4. 57E-3 4. 96E-2 3. 58E-3
150 83 2, 56B-2 7, 92B-2 1. 37E-2 9, 86B-4 1, 88E~2 2, 95B~3
300 4,1 5, 83E-3 1. 07B-2 3.76E-8 7, 77E-3 2. 80E-3 9. 61E-3
600 2.1 3. 94E-3 3. 55E-3 1. 43B-3 4. 01E-4 2,91E-3 2. 16B-3
900 1.4 2.538-3 1. 49E-4 7.57B~4 1. 5784 1. T78-3 8. T2E-4
Photon Rh 18, 1nm thick W 10, 9nm thick Fused Quartz

Energy(eV) A (om) ) i 3 i & k

60 20,17 1. 47B-1 2. 44B-1 1. 358-1 2. 05E-1 5. 62E-2 3. T8E-2
80 15.5 1. 62E-1 6, 428-2 7.6TE-2 2.83E-2 3. 30E-2 1.85B-2
100 12. 4 8. 93E-2 9. 19E-3 4.258-2 1, 91E-2 1. 87E-2 9. 52E-3
150 8.3 2. 80B-2 3. 66E-3 1. T7E-2 3, 25B-2 1, 21E-2 8. 90E-3
300 4,1 2. 15E-8 4. 13B-3 8. 83E-3 9. B1E-3 3. 956-3 1, 31E-3
600 2.1 3. 348-3 2. 64B-3 3.82B-3 2. 54B-3 1. 06B-3 5. 69B-4
900 1.4 2.328-3 1. 126-3 2.11B-8 1. 07TE-3 5. 458-4 1. 34B-4
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(2 Optimum thickress design of an Au-C
multilayer shown by the laver-by-
layer loci of the amplitude reflec-
tance. (after ref, 8
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B43 Current trend of the best reflecinaces vs. wavelength with various

material pairs.
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B4 Relative amplitude attenuation p
measured by a He-Ne laserism sifu
ellipsometier during growth of a Mo
(6. Onm}-Si(3. Onm) multilayer.

A silicide layer formation at every
interface and island growth of Mo are
evident,
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