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A challenge for future particle-physics experiments at the high-energy frontier is the precise measurement of
muon momenta at very high energy. In this work we discuss the feasibility of an entirely new avenue for the
measurement of the energy of muons based on their radiative losses in a dense, finely segmented calorime-
ter. We demonstrate with an idealised calorimeter layout, how spatial and energy information on emitted
electromagnetic radiation may be exploited with 3D convolutional neural networks to obtain an estimate of
the muon energy. We show that the fine-grained information on the radiation patterns allows for a signifi-
cant improvement of the precision of muon energy estimates. Additionally, we show that the regression is
entirely complementary to traditional tracker-based measurements, allowing one to achieve good resolution
across the energy spectrum.
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