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. graded multilayers to reflect hard X-rays
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XRS experimental

X-ray diffractometer
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» X-ray scattering is computed within the first
order perturbation theory for multilayers

» The roughness evolution of layers other then
the substrate and the outer one are computed
with the Stearns model
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from a single layer
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formula for a multilayer
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for a single layer
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Stearns 1998
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for a multilayer
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EXPERIMENTAL and SIMULATION
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Sample 1. Substrate : silicon
multilayer: N=40 bi-layers, W/Si, d=4.64, =0.42,
deposited by e-beam evaporation

Sample 2 - Substrate : silicon
multilayer: N=100 bi-layers, Pt/C,
deposited by magnetron sputtering
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Sqmple 1: PERIODIC’ W/Si Incident energy = 8.045 keV (Cu Ka, line)

Incidence angle = first Bragg peak
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Sample 2, Pt/C

*  expenmenty
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Incident energy = 8.045 keV (Cu Ka, line)
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6=3000 arcsec
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> We have a protocol to predic ,-and therefore imaging
quality, from surface roughness for both periodic and graded
multilayers '

> The roughening model is validated by the fit of the XRS data

»  XRS diagram is even more sensitive than XRR to the actual
thickness trend in the stack \

»  We can separate surface defects by interfacial defects that
contribute to XRS of the multilayer

»  Correction for internal refraction with variable I
> Automatic search for best stack parameters
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