
Km Baseline Neutrino Experiments

Liang Zhan

Institute of High Energy Physics, CAS

on behalf of the JUNO Collaboration

July. 17, 2023

1



Neutrino oscillation
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ɗ23~45º by 
atmospheric 

neutrinos (1998)

ɗ13~9º by reactor 
and accelerator 
neutrinos (2012)

ɗ12~34º by solar 
neutrinos 

(2001)

ÅObservations from various neutrino sources at different baselines are 
consistent with the three neutrino oscillation framework

Super- K SNODaya Bay/RENO/Double Chooz/T2K

Daya Bay
PRL 108(2012)171803



From discovery to precision
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ÅUnknowns: 
mass ordering

CP phase

— octant (< 45o 

or > 45o)
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Km Baseline Neutrino Experiments

Å! άƎƻƭŘŜƴέ ŎƘŀƴƴŜƭ at km baseline for oscillation parameters and mass ordering
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ÅIndependent on CP phase and —

Å2-km oscillation: — and Ўά

Å50-km oscillation: — and Ўά

ÅJUNO (52.5 km) can observe both Ўά
and Ўά driven oscillations, and is 
sensitivity to neutrino mass ordering

JUNO

This talk will focus on JUNO and include a brief 
overview of — measurement by DayaBay, 
RENO and Double Chooz 



Outline 

ÅOverview of JUNO

ÅJUNO detector progress

ÅUpdates on JUNO physics sensitivity

ÅOverview of Daya Bay, RENO, and Double Chooz
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Jiangmen Underground Neutrino Observatory

Overburden 
~650 m (1800 
m.w.e.)

Vertical tunnel: 
563 m

Civil construction finished in Dec, 2021
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The JUNO detector
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The largest liquid scintillator detector
Unprecedented energy resolution

Central detector
Steel structure (˒ 40.1 m)
Acrylic vessel ( 3˒5.4 m)
20 kt liquid scintillator 

Water Cherenkov detector
H = 44 m, D = 43.5 m
2400 20-inch PMTs

Top tracker
3 plastic scintillator layer 

Water pool dimension
height: 44 m
diameter: 43.5 m

Light collection
17612 20-inch PMTs
25600 3-inch PMTs



The JUNO collaboration

Å75 institutions, ~650 members
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