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The mass of the top quark is of paramount importance as it is a highly sensitive probe of the structure and
stability of the Standard Model. The final state of a leptonically decaying top quark contains a neutrino. In
collider physics the neutrino escapes detection, leaving only experimental proxies for its momentum in the
plane transverse to the beam pipe and no information about its longitudinal momentum. This hinders the
full reconstruction of the final state and thus the invariant mass of the top quark. Conventional methods for
deriving the neutrino momentum from kinematic constraints sometimes yield no real solutions. We propose
a novel method for the estimation of the neutrino kinematics in the single lepton ttbar decay channel using
a conditional invertible neural network. This is achieved by viewing the reconstruction process as an inverse
problem and thus approach it as a task of conditional inference using the flow. The flow is trained to estimate
the conditional probability distribution of the neutrino’s 3-momentum conditioned on observed event vari-
ables. We present the performance of this method in comparison to standard reconstruction techniques used
in analyses.
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