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Coherent X-ray Diffraction Imaging (CXDI) is a technique filhe  be the number of the photons detected(atv) of the detector.
2-dimensional (2D) and 3D reconstruction of nanoscalectires. It is natural to assume eachv,, follows a Poisson distribution
The detector receives the photons scattered by the objetideally, independently,
the diffraction pattern gives the power spectrum of the tetec
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density. Since we are only provided the power spectrum aed th p(N|F)=p(N|f)=]] N , (@
phase is lost, we need to retrieve the phase in order to reaohs uv w
the structure from the diffraction image. where, N = {Nuw}, F = {Fu}, f = {fey}, and the fact

Let f., > 0 be the electron density of a molecule projected onto B is a deterministic function off was used. Assuming a sparse
2D plane. We consider the discretized coordinatey = 1,--- , M prior of f asn(f) [1., exp(=pay foy), whereps, € Ry, we
and ideal diffraction pattern i$F (u,v)|* where, F(u,v) is the compute the maximum a posteriori (MAP) estimator, and th& SP

Fourier transform off (z, y) as follows, method computes the MAP estimate for the density recortitruc
1 2mi(uz + vy) The estimatef is the maximizer of the following function,
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A widely used phase retrieval method is the hybrid inpuipatt ) ) i
(HI0) method [1], [2]. The HIO method set a support region andhe sparse prior automatically sets many entriesfoéqual to0
assumef,, = 0 outside the support and estimate the phase with #f{thout specifying the support region and the sparsity ipisted
iteratively process. It effectively solves the problem Figh signal- Dy modifying p.,,. Figure 2b shows the density reconstructed by the
to-noise ratio measurements. SPR method. Compared to the HIO method, the SPR method gives
Recently, a new type of coherent beam, x-ray free electrsersa better resqlts ur_1der thg noise. This is a new promising tiredor

(XFELs), became available. This new technology can pattintpro- Phase retrieval in practice.
vide_ a novel mean to deter_mine _the three-dimensional (3Dytstre REFERENCES
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(a) Electron density of lysozyme. (b) Ideal diffraction pattern. (a) Simulated diffraction pattern. (b) Reconstructed density.

Fig. 1. (a) 2D electron density of a protein, lysozyme. (b) ileal 2D Fig. 2. (a) A simulated diffraction image of lysozyme underealistic
diffraction image of lysozyme without noise. situation. (b) A reconstructed density images with SPR oeth



