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Small and Wide Angle X-ray Scattering techniques serve as important tools to study the mesoscopic structure of polymers, thin-films of Organic Photovoltaics and nano-particles. The scattering data is collected either in transmission geometry or in reflection geometry. The latter is currently more popular at the Advance Light Source at Lawrence Berkeley National Lab. A large amount of data collected at the beamline does not get analyzed due to lack of high performance tools. We are actively involved in development of such tools, in collaboration with Center for Advanced Mathematics for Energy Related Applications (CAMERA). 

HipRMC and HipGISAXS are two such tools, that we have developed at the Berkeley Lab. The objective is to solve the inverse problem, i.e. reconstruct nano-structures starting from the scattering images. HipRMC is multi CPU/GPU code aimed towards solving the inverse problem for SAXS/WAXS (transmission) geometry experiments. We start with a random distribution of particles. The Fourier Transform of this system is compared with the scattering image. The particles are moved around, so that the difference between the Fourier transform of the system and scattering image is minimized. We use simulated annealing for this minimization. HipGISAXS is a forward simulator for scattering experiments with reflection geometry, i.e. (GI)SAXS/WAXS. We start with an approximated representation of the nano-structure and compare the simulation to the scattering image. The parameters are varied so as to minimize the difference. We use particle swarm optimization technique for the minimization.

In this poster, we are going to present some of the scientifically significant results obtained, using OLCF clusters.  Most of the analysis was done on OLCF Titan.
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