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•  No	  quesBon	  about	  the	  importance	  of	  0ν2β	  decay	  search	
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•  KamLAND-‐zen	  and	  other	  projects	  aim	  to	  test	  M	  vs.	  D	  with	  IH	  	  
•  What	  is	  minimum	  requirement	  to	  reach	  1meV?	



•  >500	  ton	  mass	  of	  double-‐beta	  decay	  source	  
•  <1%	  energy	  resoluBon	  
⇒	  about	  2	  event/year	  expected	  with	  500	  ton·∙yr	  
•  Background	  should	  be	  below	  this	  level	  

➝	  PID	  (e/α,	  e/γ,	  2 electron	  tracks)	  necessary	  

Energy	  resoluBon:	  
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Plot	  from	  Dai	  Hamabe	  (TokyoTech)	  
0ν2β	  and	  2ν2β	  decay	  calculated	  using	  DECAY0	  code	  provided	  by	  V.	  Tretyak	
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Unitarity	  of	  neutrino	  mixing	  matrix	  
(no	  specific	  model	  assumed)	
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Not	  straighlorward	  to	  measure	  due	  to	  degeneracy	  of	  
mass	  squared	  differences	  (oscillaBon	  length)	  
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Direct	  test	
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Solar	  (with	  MSW):	
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Other	  direct	  test?	
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⇒	  LBL,	  atmospheric	  

⇒	  atmospheric	  sub-‐GeV	  νμ?	  
	  disappearance	  canceled	  by	  νe ➝	  νμ	  as	  νμ/νe∼2	  
	  need	  to	  understand	  flux	  precisely	  



AlternaBve	  approach	  (indirect)	

•  Test	  consistency	  of	  mixing	  angle	  from	  different	  
oscillaBon	  modes	  
– Discrepancy	  indicates	  violaBon	  of	  unitarity	  due	  to	  
e.g.	  mixing	  of	  4th	  neutrino	  

•  θ13	  
– From	  disappearance	  (νe➝	  νe):	  	  Reactor	  
– From	  appearance	  (νμ➝	  νe):	  LBL,	  atmospheric	  

•  θ23	  
– From	  disappearance	  (νμ➝	  νμ):	  LBL, atmospheric	  
– From	  appearance	  (νμ➝	  ντ):	  Atmospheric,	  LBL	  


