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Coherence

Start with Mutual Optical Intensity —the
guasimonochromatic coherence function —which
describesthe correlationsin the field between two

points




Coherence and Phase-Space

| propose to consider phase recovery from a very
general perspective that usesthe Generalised
Radiance (Wigner function) of the field.

Thisdescribesthefield in terms of the number of
photons as a function of position and momentum. The
quantity isreal and so phase does not appear directly.

It allowsa very intuitive approach to partially
coherent optics.
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Coherence and Phase-Space
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Phase Recovery — Image Plane
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Phase Recovery — Image Plane
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Phase Recovery — Image Plane

Coherent Field T ranspor qof Intensity Approach —
phase only




Hard X-ray Phase
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Phase Recovery — Image Plane

Coherent Field Hom ogég eous obj ect approach
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Experimental Results
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Phase Recovery — Image Plane
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Experimental Results
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Phase Recovery — Image Plane
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Holotomography - experimental
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Coherent Diffractive Imaging
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Experimental results
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Experimental results
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Soft x-ray demonstration
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Coherent Diffractive Imaging
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Fresnel diffraction imaging







Phase Recovery — Far-field

Coherent Field
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Partially coherent imaging

R Phase-Space
g Tomography

Partially - Coherent Field




Recovered Coherence Function
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Synchrotron Beam Coherence Measured using Phase-Space Tomography,
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Extraction of coherent information
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Chanh Q.Tran, Andrew G.Peele, Ann Roberts, Keith A.Nugent David Paterson and lan McNulty X-Ray Imaging: A
Generalised Approach Using Phase Space Tomography, J.Opt.Soc.Am. A., in press




Summary

Phase recovery may be
consistently understood from a

phase-space perspective.

Methods may be classified in terms
of which projections are measured.

Far-field measurements need not
also be Fraunhofer measurements,
and this allows a greater amount of
information to be acquired

This perspective meshes neatly
with partially coherent
measurements
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