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The crystallographic “phase problem” relates to the fact that the intensity of a diffraction 
pattern from any sample object can be recorded accurately, but the phase is unknown (except 
in rare cases).  The Fourier transform relationship between the object and its diffraction can be 
inverted to an image once the missing phase is known.  In Bragg Coherent Diffractive Imaging 
(BCDI) the X-ray intensity distribution surrounding the Bragg peak of a crystal contains 
interference fringes which encode information about the sample density and the strain within 
it.  The Shannon Information Theorem tells us that if this “speckle” in the diffraction patterns is 
sampled more than twice as finely as the peak spacing, the problem is mathematically 
overdetermined, but a computational method is still required to achieve the inversion [1]. A 
number of methods have been proposed to invert diffraction to real space images, all of them 
using iterative algorithms that converge on the solution. But despite “proofs” to the contrary 
[2], when applied to real data with noise, these methods are usually prone to stagnation at 
local minima and give multiple solutions, often very similar. In this presentation we will discuss 
the possibility that the speckle inversion “phase problem” may be amenable to Machine 
Learning approaches. This talk will introduce the BCDI method with examples and present our 
first demonstration for 2D [3] and 3D data [4]. 
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