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Combined Likelihood Estimation

Stepl: use calibration data to construct the expected number The likelihood function is constructed as the following equation to
of PhotoElectron(nPE) and time(T) response of PMTs reconstruct the vertex and energy, where u; = ;. E + ,uid. The

Step2: build a likelihood function with observed charge(Q)&T expectation inputs are nPE map /i, time pdf P7and charge pdf
Step3: simultaneously reconstruct £ and r PQ(q | k) constructed from calibration data. The observation

inputs are hit charge {g;} and residual hit time {ti,,.} of PMTs. For
small PMTs, only their hit states are used.
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Combining the waveform features of all PMTs forms a spherical point
cloud signal, upon which different types of models have been explored.
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$ cmommmys Reconstruction at JUNO is crucial and challenging
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oerformance presented as an example High precision vertex and energy for reactor neutrinos
' Direction and PID for atmospheric neutrinos

3GeV <E< 4GeV | = R Data-driven likelihood-based reconstruction method has been

, | developed for reactor neutrinos
Ev (GeV) Simultaneous Vertex and Energy reco.
X Using both charge and time information of PMTs

# PointNet++

R : | B A Machine Learning based reconstruction method has been
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