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Figure 2: The process of reconstruction for beam distributions in phase space. A randomly generated Multivariate normal distribution sample is transformed through a NN into an initial distribution. This is followed by a quadrupole scan
where the initial distribution (Y) is transformed through the beamline to give the final distribution (Z), where we are allowed to optimize our problem by taking derivatives with respect to both Y and the beam parameters (K). The
difference of simulation and experimental images are minimized through a loss function, which then updates NN parameters, and produces the reconstructed initial beam distribution.
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networks in machine learning to accurately
reproduce realistic features in particle beam
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Next Steps

We want to reproduce results from 4D phase
space in 6D phase space from just transverse
beam images, as well as make differentiable
simulations more accurate by accounting for

space charge effects, wakefields, etc.
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