mproved measurements of timing and optical
properties of the JUNO liquid scintillator with SHELDON
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Introduction

JUNO (Jiangmen Underground Neutrino Observatory) is a e SCintillation light is isotropic and does not provide any
multipurpose liquid scintillator detector [1, 2] e === information on direction. A few Cherenkov light is emitted,

: /I == potentially providing information on the neutrino direction.
Site: Kaiping laboratory (China), 700 m underground, 53 km &;g, ZER NN Cherenkov light also introduces nonlinearities in the energy
distant from two nuclear power plants / A response and affects the energy resolution of the detector.
Physics goals: Neutrino Mass Ordering, solar neutrinos, gres a s ) SHELDON (Separation of CHErenkov Light for Directionality
supernova neutrinos, geoneutrinos, atmospheric neutrinos, N = Of Neutrinos) is a small-scale setup to study the scintillator
proton decay = A8 B mixture that is going to be used in JUNO.
Detector: 20 kton of organic liquid scintillator (LAB + 2.5 g/L i }% SHELDON has 2 goals:
PPO + 3 mg/L bisMSB) in acrylic vessel, more than 40000 7 SIS measurement of fluorescence parameters (as in ref. [3])
PMTs. High light yield, transparency and radiopurity. measurement of Cherenkov light yield (as in ref [4])

Setup Method

- scintillator cuvette provided with pipes for N2 bubbling &, .. S— - —

- 2 PMTs (strongly and weakly coupled to the scintillator) =&

The likelyhood fit includes:

- 4 exp. contributions (rise+decay)
- Time-Correlated Single Photon Counting technique [5]

- Cherenkov contribution
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The features of the setup and the analysis method make SHELDON sensitive to slow scintillation components and to the contribution of Cherenkov light

Measurements
Fluorescence parameters Separation of Cherenkov light
We measured the time distribution of emitted light with a/B/p We measured the scintillator emission spectrum and the time
sources. The fit includes a background contribution due to distribution of emitted light at different wavelengths to study
muons and the Cherenkov contribution (when present). the timing features of Cherenkov and scintillation light
DecayTime DecayTime Emission spectrum Cherenkov Separation
g 24Cm . — o P —= cind o 10Tena e 3 10l -| Fluorescence % 1.0 | i ol
8 St bt | | o= | e Wb f\n . |Cherenkov =
1, [ns] 4788 £+ 0.026 B = "_ |
a source e mesom S N 5 N W T N L l

e msise i

Q, 0.1317 + 0.0016 = 5 5

2 17200018 ot ffo N\

! T [NS] 0.832 + 0.000 (e, : : : :
S 5 fl DAQrate[HzZ]  1.371+0.000 i RS LR
i 0.2 — ...................... S — ........................
A T L N s
100 150 200 250 300 350 400 45t?me mgm 0 200 400 600 800 1000 1200 Mﬂt?me{ r]1?:%:'!][.'! Wavelength (nm) 110 115 — (n;)ZO

These measurements will improve Pulse Shape Discrimination These measurement will improve the understanding of the
(PSD), which is fundamental to reject the background in JUNO. energy response and will refine reconstruction performances

Next steps JUNO overview talks @ ICHEP

JUNO's physics prospects

- include the measured scintillation parameters in the official JUNO MC code (SNIPER) |
Jie Cheng, 8 Jul 2022, 15:15

- measure the refractive index of the LS in the UV spectrum to better model Cherenkov emission

The JUNO detector: design concept and status
- measure the group velocity of UV light in the LS to improve position reconstruction further Alessandra Carlotta Re, 8 Jul 2022, 15:30
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