JUNO { Status and First Results
Lake Louise Winter Institute 2026

Daniel Bick
On behalf of the JUNO Collaboration

a UH
_i_ti_
L2V Universitat. Hamburg

DER FORSCHUNG | 'DER LEHRE '| DER BILDUNG

March 52026

D. Bick (UHH) JUNO @ LLWI26 March 5 2026 1/14



! Vertical shaft 4 ;
564m’”' : 650m overburden

R O OO4HZ—m2

o Approvedin 2013
o Construction-2015-2024 - : A S Nd
o Data taking since August 2025 g% . =55 ' 20kton LS detector

D. Bick (UHH) JUNO @ LLWI26 March 5 2026



‘) JUNO Collaboration
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o 73 institutions
o 17 countries/regions
o 700 collaborators

Reactor neutrinos !

mass ordering
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Solar neutrinos

Supernova neutrinos, DSNB
Atmospheric neutrinos
Geoneutrinos
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Exotic searches, proton decay
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@ Reactor Neutrinos at JUNO
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Maifer et al. 2011 arxiv:1101.2663

2 NPP at equal distance
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Thermal power26:6 GW
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https://arxiv.org/abs/1101.2663

‘) Reactor -Oscillations
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‘) Precision Measurements

x103

120[-2000 days of data taking  —— No oscillations

Only solar term
—— Normal ordering
—— Inverted ordering

High statistics ( 10° events in 6 years)
o Large LS target
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§ o Energy resolution: 3%@IMeV

;f 60 T30 o High LS light yield and transparency
& l o High PMT coverage and e ciency
w20+ TJO
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Energy scale uncertaintg 1%
o Calibration systems
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Near detector for precise measurement of
reactor antineutrino spectrum (TAO)

Eg, (MeV)

o First experiment to observe both atmospheric and solar osailfei
o Access tosin® 1, sin® 13, m3; and m3%,;, independent of ¢, and 23
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@ JUNO Detector

35kton ultrapure water
240020inch PMTs

Acrylic vessely = 17:7m
20kton LS target:
LAB + 2:5¢g=L PPO + 3mg=L
bis-MSB
17612 20" PMTs
25600 3" PMTs

78% photo-coverage 1
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@ Building the Detector

2013: Project start I

2022: Detector installation begi

ns Dec 2024: Installation complete
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Feb 1st 2025: Filling complete
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2015:
Start of civil construction ~August 2025: End of LS lling
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‘) Calibration
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Intensive calibration campaign
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https://arxiv.org/abs/2104.02565
https://arxiv.org/abs/2511.14590

@ Initial Performance
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o 1600 PE/MeV with ®3Ge 2| %0 2 4 6 &
o 1780 PE/MeV for nH capture Effective Gamma E [MeV] 5
o Better light yield than expected o Energy non-linearity
o Energy resolution 3:4 % for 58Ge characterized to better than 1%

D. Bick (UHH) JUNO @ LLWI26 March 5 2026 10/14


https://arxiv.org/abs/2511.14590
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%a) First IBD Event

Mon, 25 Aug 2025 22:50:45
RecEnergy = 2.4 MeV
RecVertex (-10393, -9794; 4333) mm

Mon, 25 Aug 2025 22:50:45
RecEnergy = 6.3 MeV
RecVertex (-9458, -9707; 3820) mm
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o 59.1 days of good data
o First results released in Novembel
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https://arxiv.org/abs/2511.14593

‘) Oscillation Parameters after 59 Days
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o JUNO reaches world's best precisionsin? 1, and m3, in 59.1 days
o Good agreement with previous results, improvement of precisipa factor of 1.6
arXiv:2511.14593
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https://arxiv.org/abs/2511.14593

@ Summary and Outlook

©

JUNO has successfully started data taking

Most precise measurements sih? 1, and m%l have been released
after 59.1 days of data taking

o Factor 1.6 improvement
o Excellent detector performance
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©

JUNO-TAO will further improve knowledge of referencg-spectrum
Rich neutrino program, also beyond reactor neutrinos

o Mass ordering and oscillation parameters
o Solar, supernova, atmospheric, geoneutrinos and other

(]
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