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Introduction

The Jiangmen Underground Neutrino
Observatory (JUNO)

 Neutrino source

Mainly reactor neutrino v,
v, +p - et +n (Inverse beta decay)

 Target substance

20 kt liquid scintillator
35.4-m-diameter sphere

* Physical goals
« Neutrino mass ordering

» Oscillation parameters
» Other physics such as supernova neutrino
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Legend:

CD - Central Detector
WP — Water Pool

TT - Top Tracker

CS - Calibration System
[] - Liquid Scintillator
[J - water

[J - Air

[] - Rock




IBD selection strategy

1. Fiducial volume (FV)

« Exclude signals beyond the FV

« Suppress edge effects

* Reject most of the
external background

» Better reconstruction performance
* More subtle energy leakage ]! 1Z)max=15.5 M

« Efficiency ~80.6%

Rep=17.7m

2. Veto
3. Pairing and multiplicity cut
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IBD selection strategy

1. Fiducial volume

- = ~
2. Veto 0. TN
1. Muon veto (5 mS) /, fll detector § ms \\
Remove muon-induced secondary particles N /A '
Remove afterpulses ! o \
2. Spallation neutron veto (4 m, 1.2 s) X Ream |
Veto long-lived cosmogenic isotopes ; F,o;fs-;’t,,e capture :
(eg. L / 8He) \ “\'\sowpes !
‘\ \ \\‘.“- -------- ”_’_," "
* Livetime & Geometric Efficiency '\ Spallaion neutran vet /
~93.6% s | .
~ “ . ’
3. Pairing and multiplicity cut - -~
Muon

Mingyuan Wang

IBD selection and backgrounds in JUNO



IBD selection strategy

Strategy
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Residual backgrounds

1. Cosmogenic isotope 9Li/ SHe
* The most important background in current analysis, ~4. 4 cpd

« Suppressed by spallation neutron veto
* Will be further suppressed by a track-based veto around reconstructed
muon trajectories
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Residual backgrounds

1. Cosmogenic isotope

2. *“Bi-— **po related
« Energy region typically differs from IBD candidates

« Alpha long tail in LS, caused by a—p scattering,
elevating the visible energy into the delayed signal window

with probability ~10~* 15.0 —
a
_ S 12.5F 20— IBD
* Rate ~0.18 cpd in JUNO E w4
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Summary

T T I T | T T | T T T :
JUNO 2025 —

: 175 -

* In the first measurement of reactor i 59.1 days |
neutrino oscillations at JUNO, 150 - 4 Dat -
the overall selection efficiency is > 1251 —— Bost fit *
69.91+1.6% = ..::-:_ ------- :o:-gﬁinated T

S 100+ : —— 9Li/He E
% 75; : ;};o?gutrintos B
« Fiducial volume s byt — augiapg
« Largest source of efficiency loss i Other backgrounds |
« Dominant to efficiency uncertainty 25+ -
» Will be improved by better vertex 0 = L
reconstruction s 3:[ ST l [
. Cosmogenic isotope “Li/ SHe g IR T b

* Primary background

» Can be further suppressed by
Improved muon reconstruction

Meas. osc.
Non-osc

Prompt energy (MeV)
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Thanks!




