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Reconstruction of Semi-Leptonic Top Anti-top Pair
Production with Deep Learning
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As the heaviest known fundamental particle, the top quark plays a special role inmany theories of new physics
beyond the Standard Model. Reconstruction of top anti-top pair production to the best possible resolution is
therefore crucial to enhancing our sensitivity to Beyond Standard Model effects in precision measurements
and searches at the Large Hadron Collider (LHC), from improved mass resolutions for bump hunting to more
diagonal unfolding matrices for differential cross-section measurements. As such, we’ve designed a deep
neural network (TRecNet) that infers the four-vectors of the top and anti-top quarks from detector-level decay
products in the semi-leptonic decay channel. The performance of TRecNet and several slight variations of the
network are compared to traditional top reconstruction algorithms based on likelihood fits and are shown to
improve upon both reconstruction efficiency and resolution.
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