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  Work	
  on	
  physics	
  and	
  detector	
  simulation	
  for	
  the	
  Muon	
  collider	
  is	
  just	
  
starting	
  in	
  earnest.	
  	
  
	
  In	
  the	
  Summer	
  2010	
  DOE	
  lepton	
  physics	
  review	
  Fermilab	
  proposed:	
  	
  
•  Physics	
  and	
  detector	
  report	
  at	
  the	
  end	
  of	
  2011	
  covering	
  physics	
  
requirements	
  on	
  beam	
  speciHications	
  and	
  the	
  comparison	
  of	
  physics	
  	
  
opportunities	
  at	
  a	
  muon	
  collider	
  with	
  those	
  at	
  CLIC	
  and	
  ILC	
  

•  Conceptual	
  design	
  report	
  in	
  2013-­‐14	
  

	
  We	
  are	
  beginning	
  the	
  follow-­‐up	
  by	
  reviewing	
  the	
  technical	
  simulation	
  
options	
  (yesterday)	
  and	
  beginning	
  to	
  consider	
  the	
  organization	
  of	
  the	
  
simulation	
  effort.	
  
	
  The	
  effort	
  will	
  build	
  on	
  the	
  work	
  that	
  was	
  done	
  in	
  the	
  1995-­‐2000	
  studies	
  
	
  A	
  convincing	
  case	
  needs	
  to	
  be	
  built	
  both	
  for	
  physics	
  capabilities	
  and	
  
plausibility	
  of	
  experiments	
  in	
  the	
  background	
  environment.	
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Simulation 

We	
  are	
  building	
  a	
  simulation	
  group	
  including	
  a	
  laboratory	
  core	
  
with	
  substantial	
  university	
  participation.	
  

•  Establish	
  core	
  simulation	
  group	
  
•  Select	
  simulation	
  and	
  analysis	
  framework	
  
•  Parallel	
  initial	
  studies	
  

•  Backgrounds	
  
•  Physics	
  benchmarks	
  
-­‐>Integration	
  of	
  physics	
  with	
  	
  
background	
  

Aim	
  to	
  have	
  initial	
  results	
  in	
  a	
  	
  
workshop	
  summer	
  2011	
  

Start	
  with	
  existing	
  ILC/CLIC	
  concepts	
  (SiD,	
  ILD)	
  
Use	
  existing	
  tools	
  
Integrate	
  university	
  groups	
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Simulation Challenges 

There	
  is	
  a	
  huge	
  Hlux	
  of	
  particles	
  associated	
  with	
  
beam	
  muon	
  decays	
  
Full	
  simulation	
  with	
  the	
  entire	
  Hlux	
  of	
  	
  
background	
  particles	
  is	
  impracticable	
  

•  Large	
  particle	
  weights	
  	
  
•  Computing	
  time	
  

Schemes	
  to	
  improve	
  performance	
  
•  Change	
  weighting	
  scheme	
  
•  Parameterize	
  low	
  energy,	
  high	
  Hlux	
  
backgrounds	
  	
  

•  Full	
  simulation	
  of	
  high	
  Pt	
  backgrounds	
  
Calorimeter	
  energy	
  simulation	
  

•  Is	
  timing	
  useful?	
  
•  Characterize	
  background	
  energy	
  pedestal	
  and	
  
Hluctuations	
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Simulation of ILC Concepts  

4 
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SiD GLD LDC 

Use software and detector concepts developed for ILC (LCSIM, ILCROOT) 
Modify existing concepts, compare directly to ILC, CLIC capabilties 
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ILCROOT (INFN Lecce) 

Most	
  advanced	
  effort	
  –	
  began	
  ~1	
  year	
  
ago.	
  
Developed	
  through	
  ILCROOT	
  
framework.	
  
Successful	
  importation	
  of	
  MARS	
  
backgrounds	
  into	
  a	
  experiment.	
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Steps  

•  Soon	
  –	
  Pick	
  framework(s)	
  (LCSIM,	
  ILCRoot,	
  PGS,	
  CMS	
  sim	
  …	
  other	
  candidates)	
  
•  Interface	
  the	
  framework	
  to	
  background	
  simulations	
  
•  Integrate	
  a	
  toy	
  detector	
  (SiD’’)	
  

•  Study	
  background	
  rates	
  and	
  distributions	
  
•  Radial	
  distribution	
  
•  Time	
  distribution	
  
•  Energy	
  Hlux	
  

•  Modify	
  detector,	
  shielding	
  
•  Integrate	
  beam/physics	
  simulations	
  
•  Study	
  simple	
  physics	
  processes	
  

•  Compare	
  with	
  some	
  ILC/CLIC	
  benchmarks	
  

The	
  hope	
  is	
  to	
  	
  have	
  a	
  set	
  of	
  preliminary	
  results	
  available	
  for	
  the	
  Summer	
  2011	
  
Muon	
  Collider	
  workshop.	
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