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Double	
  beta	
  decay	
  detector	
  
•  DBD	
  =	
  two	
  electron	
  
•  Calorimetric	
  detector	
  
– Observe	
  total	
  energy	
  of	
  two	
  beta-­‐rays.	
  (E1+E2)	
  
– Detector	
  =	
  Source	
  

•  High	
  detec<on	
  efficiency	
  

•  Tracking	
  detector	
  
– Observe	
  individual	
  energy	
  of	
  two	
  beta-­‐rays.	
  

•  Efficient	
  back	
  ground	
  rejec<on	
  	
  
•  Reac<on	
  mechanism	
  	
  

– Detector	
  ≠	
  source	
  
– Measure	
  several	
  sources	
  on	
  the	
  same	
  setup	
  

•  Reduce	
  systema<c	
  error	
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Present	
  &	
  near	
  future	
  detectors	
  

Calorimeter	
  

Tracko-­‐calo	
  
NBckg	
  ,	
  isotopes	
  

82Se	
  (150Nd,48Ca)	
  

Pixellise	
  CdZnTe	
  
ε,	
  NBckd	
  

116Cd	
  

TPC	
  
ε,	
  NBckd	
  	
  

136Xe, 150Nd!

Semiconductor	
  
ε,	
  ΔE	
  
	
  	
  	
  76Ge	
  

Bolometers	
  
ε,	
  ΔE	
  

130Te,82Se,100Mo	
  

Liquide	
  Xe	
  
ε,M,(Nbckd)	
  

136Xe	
  

Scin<llator	
  
ε,	
  Μ	
  

136Xe,	
  ,48Ca,	
  
	
  150Nd,	
  100Mo	
  

GERDA	
  
MAJORANA	
  

CUORE	
  
LUCIFER	
  
ZnMo4	
  

EXO	
  

KamLAND-­‐Zen	
  
CANDLES	
  
SNO+	
  
Borexino	
  
CdWO4	
  
AMoRE	
  

SuperNEMO	
  

COBRA	
  

MTD	
  
EXO-­‐gas	
  
NEXT	
  

Tracker	
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Ø  Powerful	
  background	
  rejec<on	
  
Ø  Iden<fica<on	
  of	
  two	
  electrons	
  
Ø  Iden<fica<on	
  of	
  e+,	
  γ,	
  α	
  	
  par<cles	
  
Ø  event	
  topology	
  
Ø  Vertex	
  reconstruc<on:	
  

Ø  possible	
  iden<fica<on	
  of	
  hot	
  spots	
  on	
  the	
  source	
  foil	
  
Ø  Iden<fica<on	
  and	
  cross-­‐check	
  of	
  backgrounds	
  with	
  several	
  topologies	
  

Ø  Isotopes	
  flexibility	
  
Ø  Iden<fica<on	
  and	
  cross-­‐check	
  of	
  backgrounds	
  with	
  several	
  isotopes	
  

Ø  Measurement	
  of	
  all	
  kinema<cs	
  parameters	
  
Ø  	
  possibility	
  to	
  determine	
  the	
  underlying	
  physics	
  mechanism	
  in	
  case	
  of	
  signal	
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background	
  rejec<on	
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Angular	
  correla<on	
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Right-­‐hand	
  weak	
  current	
  term	
  mass	
  square	
  term	
  



c o l l a b o r a t i o n

s  u  p  e  r  n  e  m  o

ELEGANT	
  V	
  (Osaka	
  Univ.)	
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NEMO-­‐3	
  
Data	
  taking	
  (2	
  phases)	
  from	
  February	
  2003	
  to	
  January	
  2011	
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Event	
  selec<on	
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Radon	
  background	
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Demonstrator	
  



c o l l a b o r a t i o n

s  u  p  e  r  n  e  m  o

sensi<vity	
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Source	
  foil	
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with	
  fully	
  assembled	
  demonstrator	
  will	
  be	
  in	
  2nd	
  mid	
  	
  2016	
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Summary	
  &	
  Conclusions	
  


