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Neutrino-less double beta decay

Rare Process
Violates Lepton Number by 2 Units
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Standard Picture for 
            mediated by light neutrinos
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The effective mass 
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Experimental Results 
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Bounds on 

The lower bound on half-life can be translated to an 
upper bound on 
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The variation in the upper  bound is due to different NME

Awasthi, Dasgupta, Mitra, 
Phys. Rev. D.  2016



 Current limit  and future reach 

Width in           due to oscillation parameters and Majorana phases 

Next generation experiments can probe IH 

New physics predictions in the desert region ? 
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Non-Standard Interactions 
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The Dark-LMA Solution(NSI) 
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Do Scattering Experiments  
disfavour DLMA ? 

Denton, Farzan, Shoemaker,
J. HighEnergy Phys  (2018).

Scattering experiments like  CHARM, NuTeV, 
COHERENT can measure the NSI parameters 
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Coloma,  Gonzalez-Garcia, Maltoni, Schwetz
Phys. Rev. D(2017).

DLMA disfavoured for 



Current Status of  the DLMA solution 
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Constraints including COHERENT (cyan lines) 



DLMA Solution and 
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Vishnudath, Choubey, Goswami, Phys, Rev. D. (2019) 



Probing the DLMA region in 
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Vishnudath, Choubey, Goswmi, Phys, Rev. D. (2019) 

Agostini, Benato,  Detwiler,Phys. Rev. D (2017)

                 Less exposure needed for DLMA



Comparison with sterile neutrinos 
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NH IH

  Predictions in the desert zone                   

  DLMA range narrower                             

                          
                          Already in the disallowed part

                       Cancellation regions   
Deepthi, Goswami, Poddar, Vishnudath (in progress) 



Conclusions
In presence of NSI, the solar neutrino problem admits a new solution 
with                            (Dark-LMA solution)  

We studied the implication of this for neutrino-less double beta decay  

ForIH,  predictions remain the same    

The NH predictions are higher for smaller masses 

This is in the  desert region between NH and IH  (0.004 -0.007 eV) 

Future experiments can explore this region, if no signal is  found for IH 

  Neutrino-less double beta decay experiments can test the DLMA region  
in this parameter region.                                                                                         
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Past, present and future experiments 
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