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Analysis and design of X-ray optical systems
applying hierarchical models including partial

coherence
Tuesday, 8 June 2021 14:20 (20 minutes)

In this talk I will present how to design and analyze optical systems using computer tools in Oasys [1] with
different complexity. The idea is starting from simple analytical calculations by hand, then applying ray-
tracing, based on geometrical optics that is well adapted for systems using incoherent light beams. In the
case that the coherent fraction of the beams is close to one, models bases on wave optics propagation in 1D
or 2D are used. In case of hard X-ray synchrotron beams from new low-emittance storage rings, the coherent
fraction may vary (5-50%) and we apply partial coherence methods based on coherent mode decomposition.

I will illustrate this scheme with a number of examples calculated using Oasys: Ray tracing analysis of a
mirror designed to suppress aberrations (the “diaboloid” shape) [2], design an adaptive mirror to correct for
wavefront distortions in a fully coherent beamline at the projected ALS-U [3], match two transfocators in a
partially coherent hard X-ray beamline at EBS-ESRF. Finally I will discuss some models for monochromators
using non-perfect crystals, such as Graphite.
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