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Inferring 4D or 6D phase space distributions from 1D or 2D measurements is a challenging inverse problem
encountered in particle accelerators. Entropy maximization (ME) is an established method to incorporate
prior information in under-constrained problems but is typically infeasible in high-dimensional spaces. In
this talk, I discuss two approaches to high-dimensional ME. The first approach extends the Generative Phase
Space Reconstruction (GPSR) algorithm, utilizing a class of generative models called normalizing flows which
provide stochastic differentiable entropy estimates. The second approach modifies the classic MENT algo-
rithm, using the method of Lagrange multipliers and Markov Chain Monte Carlo (MCMC) sampling to solve
the constrained optimization. After reviewing the theory behind these approaches, I describe numerical tests
of their convergence and accuracy, followed by applications to experimental data. I conclude by mentioning
possible routes to uncertainty quantification within the ME framework.
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