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I have developed a computational algorithm, slice matching method, to
reconstruct a 3D intensity distribution by iteratively estimating the sample orientation and beam
intensity captured on the diffraction patterns obtained by XFEL single-particle experiment.

Using this method, we estimated the experimental conditions for high-resolution reconstruction of

molecular structures, optimized computational parameters, and evaluated the resolution dependence of
molecular size through simulations.

Furthermore, we performed the analysis of the diffraction patterns of gold nanoparticles with a size
of about 50 nm retained in a normal temperature and pressure solution, which were actually obtained
by the XFEL experiment performed at SACLA. We succeeded in reconstructing the 3D structure of gold

nanoparticles by performing a series of data processing, such as diffraction pattern selection,

angle and beam intensity estimation, and noise removal.
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