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In previous studies in X-ray reflectometry (XRR), the XRR was calculated
based on the Parratt formalism coupled with the theory of Nevot and Croce. However, the calculated
results often showed wrong results for a rougher surface because of a lack of consideration of
diffuse scattering. In this study | considered the effect of diffuse scattering at a rough surface
and interface, and then resolved the problem of the previous XRR analysis, | found that the
effective roughness measured by XRR depend on the angle of incidence. Then 1 developed new improved

XRR formalism with the use of the effective roughness with depending on the incidence angle of
X-ray and on the size of coherent X-rays probing area, and derived more accurate surface and
interface roughness, and the roughness correlation function.

This accurate reflectivity equation gives a physically reasonable result, and enable the structure
of buried interfaces to be analyzed more accurately.
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