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Rubber filled with nano-particles such as carbon black and silica shows the reinforcement effect, however the precise
mechanism of this effect is not well understood. It seems that the effect concerns with aggregates consisting of nano-particles.
Recently, a two-dimensional ultra-small-angle X-ray scattering (2D-USAXS) experimental technique using the ultra-brilliant
synchrotron radiation obtained from SPring-8 has been developed to observe structural changes of rubbers during elongation.
In order to make a model of structural changes from the results of the 2D-USAXS, we developed a two-dimensional pattern
Reverse Monte Carlo method with the help of powerful computational resources of Earth Simulator Center. The Reverse
Monte Carlo (RMC) method has been used to analyze structures of disordered materials with the measured structure factor. It
is, however, a difficult and time-exhaustible analysis to obtain a whole structure factor in a wide range of wave-number g and
make a structural model of the three dimensional space for the 2D pattern from the combination of the scattering experiments.
We first derive the theoretical equations as for an image of 2D scattering pattern, then make the corresponding FORTRAN
code for RMC analysis and finally examine it for the structure of a certain state of hard sphere system as the check of the
validity of the 2D pattern RMC method.
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