
Parametrisation of Neutrino Mixing
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c12 stands for cosϑ12 ,  s12 stands for sinϑ12 etc.,  
δ is the Dirac CP-phase 
and 
only if neutrinos are Majorana particles:
two more CP-violating phases: α1,2 (Majorana CP-phases)

Parametrisation of Neutrino Mixing



What we about neutrino masses:
Δm2

solar ≈ 8·10-5eV2,   Δm2
atm ≈ 2.5·10-3eV2
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What is the mass ordering?



ҧ𝑣𝑒- flux from nuclear reactors

E = 3 MeV

Antineutrino Global Map 2015, Sci.Rep.5 (2015) 13945



nepe +→+ +

prompt signal

Ev – 0.77MeV
delayed signal



Determination of Mass Hierarchy in a Reactor Neutrino Experiment

With Δij = 1.27 |Δm2
ji (eV2)| L(m)/E(MeV)

sin22Θ13

sin22Θ12

50 – 60km



What we hope to observe in JUNO 



S

JUNO: Detector Concept





Why do we need more precision?

• Input for other experiments (e.g. CP-violation searches)
• Provide constraints for model building
• Enable more searches for physics beyond SM in neutrino sector
• Probing unitarity of UPMNS at 1% level, more precise than CKM-Matrix

How JUNO can improve the precision on neutrino parameters



Overview on large Liquid Scintillator Detectors

1345 p.e. / MeV  (CDR)



More photons, how and how many ?

• Highly transparent liquid scintillator: 

• Attenuation length/D:  
15m/16m → 30m/34m    

• High light yield liquid scintillator: 

• KamLAND: 1.5g/l PPO → 5g/l PPO

Light Yield: 30%→ 45%                                             

• Photocathode coverage :

• KamLAND: 34%  → ~ 80%                                         

• High QE “PMT”：
• 25% → 35%                                  



17612 Large PMTs (20 inch)
25600 Small PMTs (3 inch)








