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Masses of oscillating neutrinosMasses of oscillating neutrinos

The β-decay/capture  neutrino effective mass:
mν(β) = {a·m1

2 + b·m2
2 + с·m3

2}1/2

States of oscillating neutrinos:
|να> = Σ Uαi|νi>    ,   where I = 1,2,3;         α = e, µ, τ - flavor

A probability of flavor change :
Λ = sin2(2θ)·sin2{1.27∆m2·L/E}  [eV2 ·m/MeV]

Experimentally are determined:
for the mixing angle - tan2θ = 0.4;

for mass difference squared ∆m2 = m2
2 – m1

2 = 8.2·10-5 eV2.



History of  mν measurements
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Nuclear processAtomic process
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Differences in the neutrino mass
determination in β- and ec - processes

mν < Qβ
mν < Qec- Bi



First possibilityFirst possibility



Nuclides with the smallest ε-energies
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159Dy
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Second possibilitySecond possibility



Example for an electron-capture nuclide
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How can we derive the neutrino 
mass from electron-capture ?
Total capture probability for allowed transition:

Capture ratios for “2” and “1” atomic levels:

,  where

Wi = Qε - Bi

qi = √ (Wi
2 – mν

2)     (i = 1,2)

η can be determined from  λi/Λ – ratio, where 
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Block of tasks Ν1 (smallest Qε-Bi)
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Block of tasks Ν2 
(neutrino mass determination)
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Dependence of neutrino mass value
on Qε and λM2/λM1
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ConclusionsConclusions

•• masses for twenty pairs of nuclides must be measured at themasses for twenty pairs of nuclides must be measured at the
conventional traps with precision better than  10conventional traps with precision better than  10--8 8 ((~~1 1 keVkeV),),

•• masses for chosen nuclides should be masses for chosen nuclides should be ultrapreciselyultraprecisely
measured at the HITRAP with precision  better than 10measured at the HITRAP with precision  better than 10--1010,,

•• atomic electron capture ratios should be measured as  atomic electron capture ratios should be measured as  
precisely as possible (e.g., for precisely as possible (e.g., for 163163Ho it should be Ho it should be <<1010--33) .) .
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