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Methods andv ciialienges

Proxies for event reconstruction in liquid scintillator detector:
e Collected charge distribution (Q;) '@'

e Hit time after time-of-flight correction (residual time t;cs)

The JUNO detector [1]

20 kton of liquid scintillator (LAB)
~43000 PMTs (~78% photocoverage)
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/ & Photons don't travel following a simple straight line

/ o
/ because of the following effects: |

Large detector volume (R=17.7 m)
/ O Absorption and reemission, and Rayleigh scattering |

-:> position dependent energy response , | | |
/ O Reflection, refraction, and Total Internal Reflection (TIR) (due to }

" interface between media with different refractive indeces) |
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== influence on energy resolution
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=) Precise vertex reconstruction is crucial

,1 This must be taken into account with effective parameters |
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Reconstruction approaches eters
M VTREP: look for ?event where ts distribution is sharpest (by exponential / o Effective refractive index (ngg) 1
weighting in the time domain) within £30 ns around the peak (mitigate dark noise l o Bins
and light propagation effects) [2] DR ISR T L e & v s e
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™M JVertex: maximum-likelihood estimation with first hit times (Dynode PMTs only) [3] \

Data driven PDFs from calibration data according to detected photon multiplicity |
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t Nesf tunea to minimize light propagation :

‘ . | Resolution
outward bias :
“ “ P metnsl . . [ ToF data-driven correction

@ M OMILREC: combined time and charge maximum-likelihood estimation [4] |

Data driven PDFs from calibration data along central axis
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Radial Bin

Addittional correction for light
propagation effects in VTREP

Detector center TIR region (R > 15 m) Vertex reconstruction in JUNO is validated by three independent |
\ methods, showing stable performance with a maximum of ~15 cm bias |

nd 15/20 cm spatial resolution across the full 35.4 m detector volum Y 4
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