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The underlying concepts of the theory of coherence are quite simple, a fact
that is almost always obscured behind a very complex mathematical
formalism and an obscure terminology.

In this talk I will provide an intuitive physical picture of optical coherence
that is able to capture almost all of the essential features. The conceptual
picture is based on the Wigner function (Wigner 1932), a quantum mechanical
description that relies on the writing of a quasi-probability distribution for
position and momentum. The connection between optical coherence theory
and the Wigner function will be established (Bastiaans 1986). The formalism
treats the flow of optical energy as analogous to the flow of a time-
independent compressible fluid. As with the case of fluid flow, structures
such as eddies and vortices emerge naturally. And phase retrieval is seen as
analogous to the process of determining the velocity distribution in the fluid.
Examples of applications of this picture to optical coherence phenomena will
be given.

The ideas that flow from this picture will then be used to explore methods of
phase retrieval in a rather unified manner (Nugent 2007). The same ideas will
also be used to consider the underlying principles of coherent diffractive
imaging (Miao, Charalambous et al. 1999), the issues that arise when the
wavefield is not entirely coherent (Williams, Quiney et al. 2007) and to give
some insight as to why the introduction of curved wavefields can improve the
reliability of the imaging methodology (Williams, Quiney et al. 2006)

Bastiaans, M. J. (1986). "Application Of The Wigner Distribution Function To
Partially Coherent-Light." Journal of the Optical Society of America a-Optics
Image Science and Vision 3(8): 1227-1238.

Miao, J. W., P. Charalambous, et al. (1999). "Extending the methodology of X-ray
crystallography to allow imaging of micrometre-sized non-crystalline
specimens." Nature 400(6742): 342-344.

Nugent, K. A. (2007). "X-ray noninterferometric phase imaging: a unified picture.”
Journal of the Optical Society of America a-Optics Image Science and Vision
24(2): 536-547.

Wigner, E. (1932). "On the quantum correction for thermodynamic equilibrium.”
Physical Review 40(5): 0749-0759.

Williams, G. J., H. M. Quiney, et al. (2006). "Fresnel coherent diffractive imaging.”
Physical Review Letters 97(2).

Williams, G. J., H. M. Quiney, et al. (2007). "Coherent diffractive imaging and partial
coherence." Physical Review B 75(10).



https://indico.desy.de/contributionDisplay.py?contribId=3&confId=698
https://indico.desy.de/contributionDisplay.py?contribId=3&confId=698

