






Alex	
  Sousa,	
  University	
  of	
  Cincinna6Future	
  ν	
  Experiments,	
  Aspen,	
  CO	
  -­‐	
  January	
  22,	
  2014 C28

Neutrinoless	
  Double	
  Beta	
  Decay
• Observation of 0������  decay would establish:	



• Neutrinos are Majorana particles	


• Lepton number violation	


• Understanding of neutrino mass scale	



• Majorana neutrinos are required in seesaw 
mass models and leptogenesis
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K. Lang, SILAFAE 2010

• Different approaches and technologies in next generation experiments: 
• Calorimeter/bolometer - high energy resolution and efficiency 
• TPC (Xe) - high efficiency, large mass 
• Tracking calorimeter - good bg rejection, multiple isotope choices 
• Liquid Scintillator + isotope - high efficiency, large mass

• Next-generation 
experiments will probe 
the inverted hierarchy 
region 	



• If inverted hierarchy is 
found and 0������  decay 
experiments see no 
signal, neutrinos are not 
Majorana particles 
[modulo scenarios with 
sterile neutrinos, cf. Lopez-
Pavon, Pascoli, Wong, PRD 87, 
093007 (2013) ]

L. Yang, NuFact 2013
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Final	
  Thoughts
• Large quantity and breadth of proposed future neutrino experiments may 

answer all of the pressing neutrino questions and will likely raise new ones	


!

• Beyond determining the mass hierarchy, and whether CP violation occurs in the 
lepton sector, oscillation experiments will greatly increase precision of the 
PMNS mixing matrix measurements, potentially uncovering new symmetries	


• Will also extend proton decay probes and Supernovae detection	


!

• Funding is finite, coordination between proponents of large facilities is essential	


!

• US is playing a leading role in a highly active field, need to seize opportunity to 
make very significant neutrino discoveries.
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Final	
  Thoughts
• Large quantity and breadth of proposed future neutrino experiments may 

answer all of the pressing neutrino questions and will likely raise new ones	


!

• Beyond determining the mass hierarchy, and whether CP violation occurs in the 
lepton sector, oscillation experiments will greatly increase precision of the 
PMNS mixing matrix measurements, potentially uncovering new symmetries	


• Will also extend proton decay probes and Supernovae detection	


!

• Funding is finite, coordination between proponents of large facilities is essential	


!

• US is playing a leading role in a highly active field, need to seize opportunity to 
make very significant neutrino discoveries.

Thank You!
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Supplements
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CP	
  Viola6on,	
  Mass	
  Hierarchy,	
  θ23	
  Octant	
  

• LBNE (Long-Baseline 
Neutrino Experiment) 
• Event rate and spectra 

expectation	


• At 1300 km, full 

oscillation structure 
visible in the energy 
spectra.  A combined 
spectral fit can resolve 
all oscillation parameter 
ambiguities with a single 
experiment	
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