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Neutrino, a still mysterious particle 
Three flavors, oscillation between flavors, non-nul mass. 
→ Oscillation parameters (∆mij, θij) measured at few % level 
 
Open questions: 
- Nature ?    

→ Dirac or Majorana (ν = ν ) ?  
- Absolute scale mass ? 
- Mass hierarchy ?  
- CP violation ? 
- Octant of θ23 ? 
- Sterile neutrino ? 
- Neutrino interaction with nuclei ? 
- Non-standard interactions (beyond-the-Standard-Model) ? 
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- Do neutrinos exhibit the same matter/antimatter symmetry seen in the charged leptons and quarks (Dirac fermions)  or do they have a completely different structure  (e.g., Majorana fermions)? 
- What is the absolute mass scale of the neutrino sector and is it consistent with that implied from limits obtained by cosmological observation? 
- What is the neutrino mass ordering? 
- Do they violate CP symmetry? 
- Are experimental hints that there may be additional sterile flavors of neutrinos valid? 
- How can we understand neutrino interactions with nuclei? 
- Are there non-standard interactions of neutrinos representing beyond-the-Standard Model physics?
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Detector technology 

Neutrino as a probe 

Présentateur
Commentaires de présentation
There are furthermore outstanding questions which can be answered using neutrinos as a probe, such as: 

What is the detailed mechanism behind stellar-collapse supernovae, and what physics can we learn from a supernova neutrino burst? 

Is the diffuse flux of neutrinos from past supernovae consistent with
expectations from cosmology? 

Where do ultra high energy neutrinos come from? 

What fraction of the Earth’s radiated heat comes from radioactivity? 

What fraction of the Sun’s energy comes from the CNO cycle? 

What fission isotopes are the main producers of neutrinos and decay heat in a nuclear reactor core?




Neutrino experiments: global picture 
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Coherent elastic ν-nucleus scattering 
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Daya Bay, Double-Chooz, 
JUNO 
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Sterile neutrinos: reactor experiments 4 
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The JUNO experiment 
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Main objective = mass hierarchy 
"Side" measurements = precision measurements of oscillation parameters,  
           Supernova, proton decay, geoneutrinos,… 

Reactor neutrinos (China) 
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The JUNO collaboration 



The DUNE experiment 
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(former LBNE) 
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8 The DUNE experiment 



Conclusions 9 
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 Still a lot of open questions in the neutrino field. 
 
 Neutrino field has a lot of connections with other 

fields. 
 
 For the future, identified french contributions concern 

mainly 3 ν mixing experiments (JUNO, DUNE). 
 
 The LPSC group will work on STEREO at least until 

2018 and later in case of positive signal. 
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