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• Solar neutrinos

• Atmospheric neutrinos

• Accelerator neutrinos

• Future longbaseline experiments

• Neutrino properties: mass, Majorana vs. 
Dirac, magnetic moments     

• neutrino in astrophysics and cosmology

• Dark matter and WIMPS

• Cosmic Rays and Neutrino telescopes
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Solar model
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ν Oscillations
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Global fit



LMA: large mixing angle

SMA: small mixing angle

LOW: small squared mass 
difference

VAC: vacuum oscillations

























7Be neutrinos
line at 863 keV





Atmospheric neutrinos
Evidence for muon neutrino 

disappearance 

(SK, MACRO, SOUDAN2)
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Accelerator 
experiments

Laboratory tests of νµ disappearance 

(K2K, MINOS)
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Searches for tau 
neutrino appearance

with atmospheric (SK)

and accelerator experiments (CNGS)



M. Shiozawa



M. Shiozawa



S. Katsanevas





S. Katsanevas



S. Katsanevas



S. Katsanevas



S. Katsanevas



S. Katsanevas



S. Katsanevas



S. Katsanevas



S. Katsanevas



S. Katsanevas



S. Katsanevas



S. Katsanevas



Electron neutrino 
appearance

(LSND & KARMEN, MINIBOONE)
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LSND vs. 
KARMEN 
(waiting for 
MiniBooNE)
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Searches for 
subleading electron 
neutrino appearance

Precision measurements of 

3ν-oscillations

















ν Oscillations: a personal view

• Neutrinos bring NEW physics: 
evidences for neutrino masses and mixing

• Broad experimental programme planned to
• cross-check the results
• measure the oscillation parameters

• Very promising future for LBL experiments
• precise masses and mixings
• CP violation
• NSI, FCNC, CPT, ...



Neutrino masses
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