Neutron source-based event reconstruction in the JUNO detector
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| Thrs poster presents Vertex and energy reconstructlon algor1thms in the JUNO detector whrch are developed based on neutron source and laser
f calibration events. The performances of the two algorithms are evaluated with the JUNO detector simulation. The vertex reconstruction bias has
§ been estimated to be within 4 cm, and the resolution for positrons with Exin=0 MeV has been evaluated to be about 9 cm. As for the energy

o

, reconstructron performance the non- unrforrn bias is estrmated to be less than 0. 5%
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% § § © Scarch for the event vertex position (x, y, z) which maximizes the |
C O} Wat er }§ likelihood (L). -‘
: / § 4 ¢ After the vertex reconstruction, the event energy is reconstructed by {
§ * JUNO is 20 kton liquid scintillator detector in Jiangmen, China. §4 maximizing the charge PDF (P9) part of the likelihood. 5

b o Expected to start the physics run in 2024. ]
} ¢ Aim to determine the neutrino mass ordering with reactor neutrinos. § 3

® Ve tp—et+n §4
'i ® 17,612 20-inch PMTs & 25,600 3-inch PMTs are being installed. ‘
o Varrous cal1brat1on source deployment systerns

¢ Probability density functions (P4 and P, P.D.F.) and charge map
(ucxr) are obtained by radioactive neutron source (24!Am!3C),
cosmogenic neutron, and laser calibration events. !
{ § © Various intensity laser events are used to characterize the PMT
charge d1str1but1on (P D F)
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Event Position (Radius3) [m3]
® Mean value of the difference between reconstructed and true radius  §
is less than 4 cm within the JUNO fiducial volume (Radius<17.2 m). §
e The resolution for positions with Exin=0 MeV is ~9 cm. g

’ Residual Time [nsec]

t o A set of timing P.D.F.s has been prepared based on AmC neutron
source events generated along the central axis of the detector.

o Use events from 2.2 MeV y-ray from neutron captures on hydrogen.

Charge Map (Example at Radius ~ 16 m)
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Event Position (Radius3) [m3]
¢ The mean reconstructed energy normalized by the average value
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Angle between Vertex and PMT (cosOpmr)

i ® Expected charge values at given event positions have been tabulated

using uniformly distributed (cosmogenic) neutron samples.
o More b1ns Where charge Value changes raprdly

within the fiducial volume. Its non-uniformity is kept within 0.5%.
o The resolutron for pos1t10ns Wrth Ekm—o MeV s ~3 05%
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