
J-­‐PARC	
  KOTO실험 샘플링 	
  
칼로리미터의 성능 평가	
  
김 준이, 이 종원, 안 정근(고려대), 	
  
김 은주(전북대), 임 계엽(KEK)	
  
For	
  the	
  KOTO	
  Collabora8on	
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•  FCNC	
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  by	
  SM	
  
•  Clean	
  mode	
  to	
  explore	
  New	
  Physics	
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KOTO	
  experiment	
  
•  KL	
  beam	
  line	
  of	
  Hadron	
  Hall	
  at	
  J-­‐PARC	
  

•  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  decay	
  leaves	
  2ϒ	
  hit	
  only.	
  
•  CsI	
  Calorimeter	
  detects	
  2ϒ	
  
•  Herme8c	
  veto	
  counters	
  confirm	
  no	
  addi8onal	
  
par8cles.	
   2016	
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New	
  Pb/Scint	
  Calorimeter	
  

Not	
  detected	
  2	
  	
  	
  	
  (inefficiency	
  of	
  barrel)	
  

•  BeVer	
  suppression	
  of	
  background	
  events	
  
associated	
  with	
  kl2pi0	
  	
  	
  	
  	
  	
  	
  	
  decay	
  

•  BeVer	
  8ming	
  resolu8on	
  for	
  rejec8ng	
  back-­‐
splash	
  events	
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New	
  Pb/Scint	
  Calorimeter	
  
•  25	
  layers	
  of	
  1-­‐mm	
  thick	
  Pb	
  sheet	
  and	
  5-­‐mm	
  
thick	
  plas8c	
  scin8llator	
   Scintillator 

Pb 
Reflector 

Wavelength 
shifting fiber 
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51mm	
  
PMT	
  



IB	
  inside	
  MB	
  

Assembly	
  of	
  Inner	
  Barrel	
  

IB	
  

MB	
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AVenua8on	
  of	
  Scin8lla8on	
  light	
  

•  	
  	
  	
  	
  
•  Linear	
  term	
  in	
  the	
  aVenua8on	
  length	
  
describes	
  the	
  wave-­‐length	
  dependence.	
  

PMT	
  ID	
  PMT	
  ID	
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Time	
  resolu8on	
  of	
  Inner	
  Barrel	
   5

1021

100mm	
  

100mm	
  

Selected	
  cosmic	
  ray	
  track	
  

Module	
  ID	
  

Main	
  Barrel	
  Inner	
  (15	
  layers)	
  

Main	
  Barrel	
  Outer	
  (30	
  layers)	
  

Inner	
  Barrel	
  (25	
  layers)	
  

•  Time	
  resolu8on	
  of	
  IB	
  was	
  found	
  to	
  
be	
  superior	
  to	
  those	
  of	
  Main	
  
Barrels	
  using	
  cosmic-­‐ray	
  data	
  

•  	
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and	
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•  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  decay	
  samples	
  with	
  5ϒs	
  on	
  CsI	
  and	
  1ϒ	
  on	
  Barrel	
  
•  Reconstruc8on	
  of	
  2	
  	
  	
  	
  	
  	
  from	
  4ϒs	
  on	
  CsI	
  
•  1ϒ	
  Reconstruc8on	
  from	
  hit	
  informa8on	
  on	
  Barrel	
  (8ming	
  and	
  

segment	
  ID)	
  
•  Reconstruc8on	
  of	
  the	
  last	
  pi0	
  from	
  1ϒ	
  on	
  CsI	
  and	
  1ϒ	
  on	
  Barrel	
  

Inner	
  Barrel	
  performance	
  test	
  
with	
  	
  	
  	
  	
  	
  f	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  decays	
  

Barrel	
  

CsI	
  

KL	
  
4ϒs	
  

5th	
  ϒ	
  

6th	
  ϒ	
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KL	
  reconstruc8on	
  with	
  5ϒ(CsI)	
  and	
  
1ϒ(Barrel)	
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KL	
  Mass[MeV/c2]	
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ou

nt
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•  Timing	
  resolu8on	
  of	
  Barrel	
  is	
  related	
  to	
  angular	
  
resolu8on	
  in	
  theta	
  and	
  energy	
  resolu8on	
  in	
  E6	
  



Summary	
  
•  A	
  new	
  Pb/Scin8llator	
  calorimeter	
  (Inner	
  Barrel)	
  
was	
  operated	
  successfully	
  in	
  the	
  2016	
  runs.	
  

•  Thanks	
  to	
  Inner	
  Barrel,	
  the	
  8ming	
  resolu8on	
  in	
  
Barrel	
  detectors	
  proved	
  to	
  be	
  much	
  improved.	
  

•  Further	
  study	
  on	
  the	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  decay	
  will	
  be	
  
performed	
  with	
  ϒ	
  hits	
  on	
  CsI	
  and	
  Barrel	
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