
Performance	  of	  New	  Sampling	  
Calorimeter	  Detector	  in	  E14	  
experiment	  with	  	  	  	  	  	  	  	  	  	  	  	  	  a	  	  



•  FCNC	  process	  in	  Standard	  model	  
•  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  predicted	  by	  SM	  
•  Clean	  mode	  to	  explore	  New	  Physics	  
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*SM	  predicEon	   *BSM	  
Ex)	  SUSY	  



KOTO	  experiment	  
•  KL	  beam	  line	  of	  Hadron	  Hall	  at	  J-‐PARC	  

•  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  decay	  leaves	  2ϒ	  hit	  only.	  
•  CsI	  Calorimeter	  detects	  2ϒ	  
•  HermeEc	  veto	  counters	  confirm	  no	  addiEonal	  
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New	  Pb/Scint	  Calorimeter	  

Not	  detected	  2	  	  	  	  (inefficiency	  of	  barrel)	  

•  BeZer	  suppression	  of	  background	  events	  
associated	  with	  kl2pi0	  	  	  	  	  	  	  	  decay	  

•  BeZer	  Eming	  resoluEon	  to	  idenEfy	  back-‐
splash	  events	  
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New	  Pb/Scint	  Calorimeter	  
•  25	  layers	  of	  1-‐mm	  thick	  Pb	  sheet	  and	  5-‐mm	  
thick	  plasEc	  scinEllator	   Scintillator 

Pb 
Reflector 

Wavelength 
shifting fiber 
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51mm	  
PMT	  



	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  ReconstrucEon	  
Barrel	  

CsI	  

KL	  

4γs	  

5th	  γ	  

6th	  γ	  

•  1)	  Reconstruct	  Vertex	  of	  2pi0	  
•  2)	  Reconstruct	  energy	  of	  6th	  gamma	  

–  AssumpEon	  of	  pi0	  mass	  
–  Time	  informaEon	  of	  barrel	  detector	  

•  3)	  Reconstruct	  X,	  Y	  of	  Klong	  Vertex	  using	  
CoE	  of	  6	  gammas	  

•  4)	  Reconstruct	  Klong	  Mass	  

Itera5on	  



SelecEon	  

Dalitz	  Cut	  
applied	  

•  RejecEon	  of	  events	  
located	  outside	  
boundary	  



ReconstrucEon	  variables	  

•  All	  selecEons	  are	  applied	  



KL	  Vertex	  Time	  
Barrel	  

CsI	  

KL	  

4γs	  

5th	  γ	  

6th	  γ	  

L	  :	  path	  length	  of	  photons	  

•  EsEmaEon	  of	  decay	  Eme	  of	  KL	  using	  Barrel	  
Detector	  and	  CsI	  Detector	  independently.	  
– With	  clean	  selecEon	  of	  γ signal	  

TVTZ	  =	  Decay	  Eme	  of	  KL	  



•  Evaluated	  Centre	  of	  
•  Deposited	  energy	  on	  barrel	  
affects	  Eming	  resoluEon	  

*MeV	  



Timing	  ResoluEon	  of	  Barrel	  

•  FuncEon	  for	  
consideraEon	  of	  
photon	  staEsEcs	  

•  Consistent	  result	  between	  
M.C.	  and	  data	  for	  MB	  

•  Understanding	  discrepant	  
result	  for	  IB	  is	  ongoing	  
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Back-‐splash	  event	  
Barrel	  

CsI	  Wrong	  Vertex	  Time	  
ReconstrucEon	  
(red	  line)	  

Path	  length	  of	  
Back	  splash	  event	  
(blue	  line)	  

•  Back-‐splash	  event	  idenEfied	  by	  looking	  into	  ToF	  	  



Event	  property	  
6γ at	  CsI	   5γ at	  CsI	  &	  1γ	  at	  Barrel)	  
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analysis	   Back	  splash	  event	   KL	  signal	  

6γ	   O	   X	  

5γ+1γ	   X	   O	  

4γ	   O	   O	  

•  In	  6γ	  analysis,	  all	  γs	  are	  
detected	  at	  CsI	  

•  In	  5γ	  analysis,	  5γs	  are	  detected	  
at	  CsI	  with	  1γ	  at	  Barrel	  

•  In	  4γ analysis,	  4γs	  are	  detected	  
at	  CsI	  
–  Back	  splash	  event	  
–  γs	  from	  	  

[ns]	  

4γ at	  CsI	  



Get	  Centre	  &	  Set	  Veto	  window	  

Centre	  of	  VTD	  	  

Black	  :	  10MeV	  Veto	  window	  
Red	  :	  1MeV	  Veto	  window	  

•  Vertex	  Time	  Veto	  /	  
Mean	  Time	  Veto	  
–  =	  1.62	  
–  62%	  Recovery	  done	  

3	  sigma	  window	  

g6	  analysis	  
60%	  recovered	  	  

g5	  analysis	  
5%	  survive	  vertex	  Eme	  cut	  



Summary	  
•  ReconstrucEon	  of	  KL3pi0	  using	  Barrel	  detector	  
and	  CsI	  is	  done	  
– With	  x%	  uncertainty	  

•  Inner	  Barrel	  has	  superior	  Eme	  resoluEon	  in	  
low	  deposited	  energy	  region	  
– Trying	  to	  understand	  discrepancy	  between	  M.C.	  
and	  data	  

•  New	  Veto	  cut	  recovered	  62%	  KL3pi0	  from	  old	  
Veto	  cut	  


