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High-precision theory predictions require the numerical integration of high-dimensional phase-space inte-
grals and the simultaneous generation of unweighted events to feed the full simulation chain and subsequent
analyses. While current methods are based on first principles and are mathematically guaranteed to con-
verge to the correct answer, the computational cost to decrease the numerical error to a sub-percent level is
enormous. Therefore, we combine current methods with fast and flexible machine-learning algorithms. In
detail, we use a conditional normalizing flow that extends and generalizes the idea of i-flow, as well asmachine-
learned multi-channel weights to reduce the Monte Carlo error. Additionally, we employ a two-stage training
procedure that reuses previously generated samples to reduce the number of potentially expensive integrand
evaluations.
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