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Noble element time projection chambers (TPCs) have enabled searches for neutrino physics both within and
beyond the Standard Model, but these rare event searches are limited by electric field distortions on event
position reconstruction. Traditional data-driven field distortion corrections lack smoothness and differentia-
bility, require extensive calibration data, and often do not follow Maxwell’s equations. We present a physics-
informed continuous normalizing flow approach that models the electric field lines by learning an invertible,
differentiable, curl-free transformation from reconstructed positions to true interaction vertices. We evalu-
ate this machine learning method’s performance against traditional field distortion correction methods. By
improving event position reconstruction, future rare event searches can increase the number of correctly
reconstructed interaction events and achieve greater wall background rejection.
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