
Multiple Physics Purpose in JUNO

• It is imperative to develop reconstruction algorithms tailored to the 
energy ranges of diverse physical detection objects.
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Detection  Characteristics of Sub-GeV Events in JUNO

3” PMT(25600)
Dynode PMT from 
HZC Photonics

• 25,600 3-inch “small” and 17,612 20-inch “large” photomultiplier 
tubes (SPMTs and LPMTs, respectively) detect the light produced 
by neutrino interactions in the CD.

Energy deposition
• It is cluster-like rather than point-like.
• Introduce the second moment S to describe the 

shape of events

• SPMT (3 inch): 
• About half of the 

SPMTs are unfired

Charge dynamic range of PMTs
• LPMT (20 inch): 

• Most LPMTs will receive tens or even hundreds of PEs.
• Accurate charge reconstruction is a challenge

Method of Energy Reconstruction

• This study proposes a unique way to reconstruct event energy with PMT counting technology, 
i.e. the OCCUPANCY method, which does not rely on precise charge measurement in a single 
PMT channel.

• Our algorithm can be applied to detect various physics events (no track-like) across a wide 
energy range from MeV to GeV in JUNO.

Energy Reconstruction Performance

Summary
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Basic idea: Only use the firing information (fired or 
unfired) of 25600 SPMTs

• The relationship between ��
phy(��

phy_source) and  the relative 
position can be determined using the calibration data.

• The relationship between the event's visible energy �vis and 
��

phy for the ��ℎ SPMT can be described as: • Finally, −lnℒ will be minimized so 
as to acquire the reconstructed �vis


