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Motivation

Major science goals of the Jiangmen Underground Neutrino
Observatory (JUNO) are the determination of the neutrino
mass ordering and precise measurements of oscillation
parameters but also the search for the proton decay and the
detection of the diffuse supernova neutrino background.

* Pulse shape discrimination (PSD) performance of the liquid
scintillator (LS) important to identity neutrino events from
neutron-induced background events

Measuring the intrinsic fluorescence profile of JUNO-like
LSs using excitation by gammas inducing recoil electrons and
neutrons inducing recoil protons

Results will e.g. improve Monte Carlo simulations such as
predictions for event reconstruction or improve data analysis.
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Data Analysis

Reduce noise events, select single photon events, and use Time-of-Flight
(ToF) measurements to discriminate neutron events from gamma events
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Pulse height spectrum of Ch. 2 and ToF spectrum of one data run

Preliminary Results

Modeling the probability density function (PDF) of the fluorescence
time profile as the sum of four exponential decay distributions
convolved with a Gaussian distribution to account for the detector
resolution
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Binned maximum likelihood fit using the RooFit toolkit and Minuit

—— Neutron data
—— Gamma data
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Conclusions and Future Work

Measured the fluorescence time profiles of two JUNO-like
LSs during two beam-times at the MLL laboratory

* Time profiles show potential to separate neutron events
from gamma events via PSD
* Preliminary fit values:

Weights (%) Decay-times (ns) (NS)
nq ny Ny Ny T1 T T3 Ty 0O

LAB + 2.5 g/l PPO + 3 mg/l bisMSB

614 232 90 64 | 45 15.7 76.2 1.7

NEUlroNS | 443 +1.7 +0.5 #05|%0.3 +1.5 $7.6 +0.2

Beam | /70.7 205 6.0 28|46 151 /6.1 1.9
gammas | 6.0 *25 04 +04|+0.4 19 =10 +0.1

LAB + 3.0 g/l PPO + 20 mg/l bisMSB

596 250 89 65|43 152 719 1.6

NEUlroNS | 439 +1.6 0.4 $0.4|40.3 +1.2 6.2 +0.1

Beam | /705 21.0 59 26|44 151 /3.1 1.8
gammas | 5.1 2.3 04 04|04 15 6.4 +0.2

* Finalizing analysis and writing a paper
* Study LS reponse depending on the PPO concentration

using gamma sources

Study of other LS samples such as water-based LSs
Beam-time at the CN accelerator at the Legnaro
National Laboratories (proposal accepted)

Acknowledgements

GEFORDERT VOM

This work is supported by:

Bund istar
Gefordert durch % fiiurnBi‘IadSlTr?gls errum

Deutsche und Forschung
DF Forschungsgemeinschaft

Excellence Cluster SFB 1258 Neutrinos N\ .-E:::E:::.... |
Dark Matter |
Messengers . Maier-Leibnitz-Laboratorium

fur Kern-, Teilchen- & Beschleunigerphysik

* raphael.stock@tum.de



mailto:raphael.stock@tum.de

