
We show that precision measurement of sum of neutrino masses by 
cosmological observation and efective neutrino mass by neutrinoless double 
beta decay together with beta decay experiments have a synergy which 
allows us to get information on the Majorana phase of neutrinos. In order to 
quantify this information we use in addition to the allowed region plots the 
CP exclusion fraction function as a complementary tool. This function shows 
how much fraction of the CP phase parameter space can be excluded for a 
given set of assumed inputs parameters. We find that one of the two CP 
neutrino phases can be constrained by excluding 10-50% of the phase space 
at 3σ CL for the lowest neutrino mass of 0.1eV. We also consider if the 
nuclear matrix element can be constrained by consistency of such 
measurements.
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Constraining the Nuclear Matrix Element

There is a symmetry
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2DOF If, m0=0.2 eV and α
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=π, 

the exclusion fraction is 
50-60%.

The Exclusion

-There is a synergy between Σ and 0υββ in constraining the Majorana phase α
21

,

-It is possible to obtain constraints to the α
21

 if accurate measurement of σ
Σ
 is added,

-The α
21

 can be constrained by excluding ~10-40% of the phase space of α
21

 

with m
0
=0.1eV, r

NME
=1.5, 2σ CL and σ

Σ
=0.05eV. If σ

Σ
=0.02eV then ~10-50%,

-The sensitivity to α
21

 become significantly better when the NME uncertainty is reduced 

2 to 1.5,
-The accuracy measurement of Σ probably requires the Euclide Satellite as well as the 
next generation of galaxy surveys,
-A better constraint on α

21
 also requires a accuracy measurement of lifetime of 0υββ 

decay in a ton scale experiments with a very low background which would allow a 
measurement of m

0υββ
 as small as ~0.01eV,

-It is possible to constraint the NME when α
21

~0 or π, it can be used as consistency 

check of its theoretical calculation. 
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