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Solar neutrinos

Historical note:
Why 𝐹𝑙𝑢𝑥𝑂𝑏𝑠𝑒𝑟𝑣𝑒 ≠ 𝐹𝑙𝑢𝑥𝑝𝑟𝑒𝑑𝑖𝑐𝑡𝑖𝑜𝑛 ?

➢ Oscillation (Δ𝑚21
2 , 𝜃12)
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M.P. Decowski (2016) 
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Matter effect

• Change oscillation parameters

Imply:

• 𝜈 should have mass

• Superposition between flavor state and 

mass state
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Survival probability

Continuum 

du vide Transition MSW 

∝ sin2(𝜃12)

∝ Δ𝑚21
2

How to combine data from the different experiments?
➢ Work in survival probability space

➢ Theory Day/Night

➢ Matter effect

➢ Choice of parametrizations of the 

observed data:

➢ Quadratic

➢ Cubic

➢ Exponential

SK parameterizations

SK + SNO + theory

Using quadratic parametrization
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Results

➢ Build of Likelihood function

➢ Exploration of the parameter 

space (Δ𝑚21
2 , 𝜃12) 

➢ Run of MCMC ➢ Direct comparison with 

the theorists

sin2 𝜃12 = 0,305−0,014
+0,014

 

Δ𝑚21
2 = 6,10 × 10−5eV² 
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    F l u x  O b s e r v e   ≠   F l u x  p r e d i c t i o n


  Δ  m  21 2 ,  𝜃  12
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   𝑷  𝒆 𝒆 =   1 − 𝐬 𝐢  𝐧 𝟐 ( 𝟐 𝛉 ) ⁡      sin 2 ⁡  (   1 , 27 𝚫  𝒎 𝟐 L E )


  𝜈


  Matrix PMNS


   (       𝜈 e     𝜈 𝜇     𝜈 𝜏 ) =


   (     c os ⁡ (  𝜽  𝟏 𝟐 )  sin ⁡ (  𝜽  𝟏 𝟐 )  0   − sin ⁡ (  𝜽  𝟏 𝟐 )  cos ⁡ (  𝜽  𝟏 𝟐 )  0   0  0  1 )


   (       𝜈 1     𝜈 2     𝜈 3 )  


  ∝     sin 2 ⁡  (  𝜃  12 )


  ∝ Δ  m  21 2


  Δ  m  21 2 ,  𝜃  12


      sin 2 ⁡   (   𝜃  12 ) =   0 , 305  − 0 , 014  + 0 , 014


  Δ  m  21 2 = 6 , 10 ×   10  − 5

