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Nuclear Matrix Element Calculation for 𝟎𝛎𝛃𝛃 Decay of 136Xe in Left-
Right Symmetric Model using Nuclear Shell Model 

If we consider all the diagrams of 𝟎𝝂𝜷𝜷 decay 
in left-right symmetric model, the decay rate 
can be written as 

Nuclear Matrix Element (NME) (Our Interest) 

…Similarly for other terms 
of decay rate equation

Phase Space Factors which are 
Calculated Accurately



Nuclear Matrix Elements Calculation of 136Xe 𝟎𝛎𝛃𝛃 Decay using Shell 
Model

NME of 𝟎𝛎𝛃𝛃 decay is written as 

Transition Operators of 𝟎𝛎𝛃𝛃 in left-Right 
Symmetry 

Nuclear Matrix Element are Calculated in Shell 
Model as 

Shell Model Calculation for 136Xe 𝟎𝛎𝛃𝛃 Decay 
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Results: Contribution of different Spin-Parity States of Intermediate 
Nucleus 136Cs to the Nuclear Matrix Element of 136Xe 𝟎𝛎𝛃𝛃 in Left-Right 

Symmetric Model



LEFT-RIGHT SYMMETRIC 
MODEL IN THE LATEST 
LITERATURE
…

IMPORTANCE OF 
LONG-RANGE EFFECT
(NON-LEADING ORDER)



[SUMMARY] DOUBLE BETA DECAY 
WITH LEFT- AND RIGHT-HANDED WEAK CURRENTS

Decay 
Candidate

qGTType 
NME 

(Without 
Higher 
Order 

Current) 

qGTType 
NME (With 

Higher Order 
Current)(Our 
Calculation) 

SRC Type

48Ca 0.709 3.491 CD-Bonn

82Se 3.034 12.538 CD-Bonn

136Xe 1.440 7.463 CD-Bonn

Without Including Higher Order Current 
in Neutrino Potential 

Including Higher Order Current in 
Neutrino Potential 


