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Jiangmen Underground Neutrino Observatory Experiment:  construction in south China to be completed by the end of 2023
JUNO is the first multi-kton liquid scintillator (LS) detector ever built. g, Top tracker:
Main goal: determination of the Neutrino Mass Ordering (NMO) PNy (Muon veto)
® JUNO 920 4 17611 20” PMTs
AN Excellent energy resolution: 3%//E(MeV) ] e = D000 37 PIMTS
/ ' 1% energy scale uncertainty, controlled by several calibration e . Z (78 % coverage)
/~52.5km . 1aishan NPP sources: y/a/B, UV-laser, and light pulses sources S A e
;7 . 2X4.6 GW,, | ' ’ ! ' SIS e 20 kton
Yangjiang NPP  / N _e TAO nhotons/MeV (I e e e Ve R liquid
6X29GW,, - T s A scintillator
Other detectors related to JUNO under construction: RS e (LS)
= The OSIRIS detector: AN -- 1< | Acrylic sphere:
8 reactors = Monitors radiopurity of the liquid scintillator during filling. == i S
26.6 GWy, = Satellite detector TAO (Taishan Antineutrino Observatory): ;;“"; Water
. . T ) cherenkov
= 2.8 to_n Gd-loaded Ilqwd scintillator detector at ~30 m 2 > 2400 20 © PMTs
_ | baseline from the Taishan (1 reactor core). < X (Muon veto)
Rate of reactor v, at 52.5 km with 26.6 Gw,; and _ 0 g * »
20 kton LS: 47 v, /day after selection cuts " Energy resolution < 2% at 1MeV. Overburden
= Reference reactor spectrum for JUNO. e e e e s rock of 700 m
P = = . 2 = . . ) . . .
Reactor v, oscillations: & Geo-neutrinos: Main goal: understanding the radiogenic
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Model independent of 8B neutrino flux measurement via * Measuring MSW-transition
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DSNB discovery potential: 3o In 3 years with nominal models 8B neutrino flux will reach 5% precision in 10 years, interaction 13C (0.2 kt 13C)

sinZ0,, ~ 9%, and Am%, ~25% without SNO constraint Low threshold of 2 MeV for ES
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« DSNB: Isotropic flux of neutrinos
from extra-galactic supernovae
« Detection via IBD
* It holds the precise information
on:
* The average core-collapse SN
neutrino spectrum
* The cosmic star formation rate
* The fraction of failed black hole
forming SNe
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£.imevi|[JUNO sensitivity to intermediate energy solar neutrinos

« ‘Be: in 1-2 years time < 2.7% for all radiopurity scenarios
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Model prediction
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DSNB V, flux [cm™ s! MeV

Expected events 1in 10 yrs after cuts

E—

ja—
<
b2 I T TR IIIIII
Mk
I 2

=

References

JUNO physics and detector, Progr. Part. Nucl. Ph. 123 (2022) 103927 * Pep:in1-2years time < 17% for most of the radiopurity scenario

Yellow Book: J. Phys. G: Nucl. Part. Phys. 43 (2016) 030401

Sub-percent Precision Measurement of Neutrino Oscillation Parameters with JUNO, arXiv:2204.13249 « CNO: constraining pep solar neutrino rate is crucial

OSIRIS, Eur. Phys. J. C 81 (2021) 973. N | | |
Combined sensitivity to the neutrino mass ordering with JUNO, the IceCube Upgrade, and PINGU, Physical « Independent measurement 13N and O and 20% precision without constraint on 419B;

eview D101 (2020) 032006 . . . L
Geo-neutrinos: Chin. Phys. C 40,3 (2016) 033003 internal background might be feasible for the first time

JUNO sensitivity to low energy atmospheric neutrino spectra, Eur. Phys. J. C 81 (2021) 887 JUNO will improve the precision of the existing Borexino measurements

N o :U'Uii#IwﬁN.H



https://www.sciencedirect.com/science/article/abs/pii/S0146641021000880
https://arxiv.org/abs/2204.13249
https://link.springer.com/article/10.1140/epjc/s10052-021-09544-4?utm_source=xmol&utm_medium=affiliate&utm_content=meta&utm_campaign=DDCN_1_GL01_metadata
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.101.032006
https://doi.org/10.1140/epjc/s10052-021-09565-z

