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Reactor neutrino Physics
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SBL reactor experiments
! U&'(%2$+*0>:( %82%'-/%,+)8&<&3& >&3@(AB!C@(<*".$%(6DCCE

$ 6*//*,( &)2%#+)

"C+$ ", !%&' &,4 L&' <%+%#+*')

" !%)+%4 )+'"#+"'% #/*; 8 (4 <)*$%)(' Y05SZ R̅# *(%2$*B D4 [-%$ '/\-/0
+:/)*/''(*"% 1D$**$%GF$(+-%$F$)* 4B:4 9/)$%(' ]/' 1%(0/"(:*/A/*3+;/$'0 4

" ^%%(3", [9_+ BGT*$%)('#(*$%!""' 1+;/$'0 ()0 :"+F/: %(30$*$:*"%4

$ 02%#-5-#&)2%#+)

_(D'$ ,%"F8&̀7&[7&]:;"( 5@/:"-T .&<)*7&̀7&9"0 7&[;3+ 7&N"), 7&Z$%7&aR&1bJXK4&XKRJJJJX



SBL reactor experiments-Results
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SBL reactor experiments – Results 2  
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Future of SBL experiments
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Open question: the mass hierarchy
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The mass hierarchy determination
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Spectrum dependence upon the Mass Hierarchy
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The JUNO experiment

D.Bay&RENO&D.C.

JUNO 
53 km



Collaboration'established'on'July'’14
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Top muon veto 
Scintillator panels 

Outer water 
tank 
Muon Cherenkov 
veto 

 
Steel structure 
Holding PMTs  
~20000 x 20” 
~25000 x 3’’ 

 
  Acrylic  sphere 
 diameter: 35.4m  

Liquid scintillator 
20 kt of LAB 

12	

The JUNO detector 

Underground detector: 
more than 700 m of 

rock overburden. 
 

20 kton Liquid 
scintillator 

(LAB+PPO+BisMB) 
 

Experiment Daya Bay BOREXINO KamLAND JUNO 

LS mass 20 ton ~ 300 ton ~ 1 kton 20 kton 
Coverage  12% ~ 34% ~ 34% > 75% 

Energy resolution 7.5%/√E ~ 5%/√E 
 

~ 6%/√E 
 

~ 3%/√E 
 

Light yield 
(p.e./MeV) 

~160  ~ 500  ~ 250  ~ 1200  



JUNO main features and milestones of the analysis
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Mass hierarchy sensitivity at JUNO
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Mass and mixing parameters with JUNO 

Very high statistics and very good E resolution 
 

Precision measurement of mass and mixing 
 (at subpercent level for 3 oscillation parameters) 

 

Oscillation Parameter Current 
accuracy 

( global 1σ) 

Dominant 
experiment(s) 

JUNO 
Potentiality 

​@:↓)&↑) 	 2.2%
 KamLAND
 0.6%


| ​∆:↓@@↑) = ​ HIJ↑) ​+↓&) ​@:↓'&↑) + ​JKL↑) ​+↓&) ​

@:↓')↑) |

2.4%
 MINOS
 0.4-0.5%


​JKL↑) ​+↓&) 	 5.4
 SNO
 0.7%




Other nutrino physics topics with JUNO 
q  Solar neutrinos 

JUNO’s advantages: large mass, very good E resolution, radiopurity. 
Main caveats: cosmogenic and radioactive bckg. 
Studies of: 7Be (interesting for solar metallicity); 8B (solar metallicity; test of 
LMA pattern and search for Non Standard Interactions); hep ν 

q  Supernova burst & diffuse Supernova neutrinos 
 

q  Geoneutrinos 
Estimation of radiogenic contribution to Earth heat power and test of 
Earth’s geochemical models.  
JUNO’s advantages: size, radiopurity, depth. 
1 year of JUNO data > KL + BX + SNO+  

q  Atmospheric neutrinos 
Difficult, but not impossible task  

q  Exotic searches 
Search of isotropic and non isotropic Lorentz Invariance Violation; 
Proton decay (mainly Susy inspired channel); etc. 
 


