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Introduc1on	  
•  WCSim:	  a	  Elexible	  Geant4	  simulation	  that	  can	  
simulate	  different	  detector	  geometries	  with	  the	  
same	  physics	  models	  

•  Hyper-‐K	  is	  now	  one	  of	  those	  geometries.	  

•  New	  for	  this	  meeting:	  	  
– Event	  display	  developed	  by	  Alex	  Finch	  from	  
Lancaster	  U.	  

– Fixed	  a	  bug	  invisible	  to	  us	  before	  
– Dark	  noise	  –	  next	  talk	  from	  Okajima	  
– Working	  towards	  new	  PMTs	  –	  next	  talk	  
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WCSim	  Valida1on	  
•  Extensive	  validation	  of	  
WCSim	  against	  SKDetSim	  
has	  been	  presented	  at	  the	  
last	  few	  meetings	  

•  Have	  been	  working	  with	  
WCSim	  in	  HK	  mode	  since	  
then,	  and	  we	  think	  its	  
ready	  to	  try	  
–  One	  issue	  was	  found	  and	  
sorted	  out,	  as	  I’ll	  show	  next	  

–  May	  be	  some	  more	  subtle	  
issues,	  but	  best	  way	  to	  Eind	  
them	  is	  to	  start	  putting	  it	  
to	  use!	  
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SK	  Mode	  



Event	  Display	  
•  Getting	  the	  event	  display:	  
–  https://wiki.hyperk.org/Software/Release	  

•  Based	  on	  eve	  
– Depends	  only	  on	  ROOT	  and	  WCSim	  root	  library	  (not	  
GEANT4)	  

•  root –l -x hyperk_display.C 

•  live	  demo	  	  
– Wish	  I	  could,	  but	  the	  projector	  resolution	  is	  too	  low	  
–  It	  is	  running	  on	  my	  laptop,	  so	  Eind	  me	  later	  if	  you	  want	  
to	  play	  with	  it	  
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Clear	  muon	  ring	  

True	  Muon	  Track	  
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Electron	  Ring	  

Pion	  Ring	  
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e- 

π+ 

-> π0 -> γγ 

-> π- + e+ 
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Muon	  ring	  

1-‐Chamber	  HyperK	  
247.5	  m	  



An	  Example	  Use	  
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Last	  meeting,	  showed	  
event	  displays	  like	  
this	  produced	  by	  
Geant4.	  

PE	  distributions	  
looked	  sensible	  as	  
well.	  
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However,	  looking	  inside	  
the	  root	  Eiles,	  the	  hit	  
pattern	  looked	  like	  this.	  

The	  issue	  turned	  out	  to	  
be	  non-‐unique	  tube	  ID’s	  
–	  easy	  to	  diagnose	  once	  
we	  had	  a	  working	  
display.	  



Planned	  Improvements	  
•  Right	  now,	  only	  displaying	  hits	  and	  MC	  
information	  

•  Plan	  to	  include	  reco.	  information	  from	  EiTQun	  

•  Thinking	  about	  how	  	  
to	  display	  an	  	  
“unfolded”	  detector	  	  
view	  as	  in	  superscan	  
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WCSim	  Plans	  
•  The	  next	  important	  step	  is	  to	  get	  the	  simulation	  Eiles	  to	  
the	  physics	  groups	  
–  Francesca	  later	  will	  discuss	  the	  production	  and	  Eile	  access	  

•  Planned	  optimization	  studies	  
–  Compartment	  length	  
–  Alternate	  photodetectors	  

•  Okajima	  will	  tell	  more	  in	  the	  next	  talk	  

•  Future	  upgrades:	  
–  Outer	  detector,	  multiple	  compartments,	  separate	  digitizer	  
from	  phototube	  

– Many	  opportunities	  
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