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Personal	
  introduc3on	
  

Experience	
  mostly	
  within	
  high	
  energy	
  nuclear	
  physics	
  
(heavy-­‐ion	
  physics	
  with	
  HADES@GSI,	
  ALICE@CERN)	
  
•  PhD	
  in	
  strange	
  par3cle	
  produc3on	
  (C+C	
  @	
  2	
  AGeV)	
  
•  scin3llators	
  and	
  gaseous	
  detectors	
  (driS	
  chambers,	
  TPC)	
  

–  construc3on	
  and	
  commissioning	
  
–  raw	
  data	
  analysis	
  

•  soSware	
  implementa3on	
  
–  development	
  of	
  diagnos3c	
  tools	
  for	
  online	
  TPC	
  monitoring	
  	
  
–  quality	
  assessment	
  for	
  par3cle	
  track	
  reconstruc3on	
  (online-­‐offline	
  

comparison)	
  
–  online	
  TPC	
  calibra3on	
  algorithms	
  
–  online	
  physics	
  algorithms	
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Electromagne3c	
  vs.	
  hadronic	
  showers	
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•  slender	
  shape	
  
•  axially	
  symmetric	
  around	
  the	
  primary	
  direc3on	
  

•  irregular	
  shape	
  due	
  to	
  large	
  pt	
  par3cles	
  
•  contain	
  EM	
  showers	
  



Useful	
  quan33es	
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radia3on	
  length	
  X0	
  
•  material	
  dependent,	
  f(A,	
  Z)	
  
•  mean	
  distance	
  over	
  which	
  a	
  high-­‐energy	
  electron	
  	
  
	
  	
  	
  	
  	
  	
  loses	
  all	
  but	
  1/e	
  of	
  its	
  energy	
  via	
  bremsstrahlung	
  	
  
or	
  	
  
•  7/9	
  of	
  the	
  mean	
  free	
  path	
  for	
  pair	
  produc3on	
  
	
  
shower	
  depth	
  X	
  =	
  X0ln(E0/Ec)/ln2	
  
	
  
Molière	
  radius:	
  transverse	
  scale	
  of	
  the	
  EM	
  shower	
  
•  f(X0,	
  Z)	
  

interac3on	
  length	
  λ	
  
•  material,	
  par3cle	
  and	
  energy	
  dependent	
  
•  mean	
  distance	
  travelled	
  by	
  a	
  hadron	
  
	
  	
  	
  	
  	
  	
  before	
  undergoing	
  an	
  inelas3c	
  nuclear	
  
	
  	
  	
  	
  	
  	
  interac3on	
  
•  inverse	
  of	
  macroscopic	
  cross	
  sec3on	
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Hadronic	
  calorimeter@CMS	
  

EM	
  calorimeter@ALICE	
  



The	
  ALICE	
  detector	
  at	
  CERN	
  

SNS,	
  14	
  December	
  2012	
   7	
  



ALICE	
  calorimeter	
  characteris3cs	
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PHOS	
  
EMCAL	
  



Simula3on	
  tools:	
  GEANT	
  

•  toolkit	
  for	
  the	
  simula3on	
  of	
  the	
  passage	
  of	
  
par3cles	
  through	
  mager	
  

•  high	
  energy	
  physics,	
  nuclear	
  physics,	
  
accelerator	
  physics,	
  medical	
  physics,	
  space	
  
science,	
  DNA	
  response	
  to	
  radia3on	
  

•  includes	
  EM,	
  hadronic	
  interac3ons,	
  par3cle	
  
decays	
  

•  open	
  source,	
  available	
  to	
  everyone	
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GEANT	
  applica3on	
  examples	
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Gamma-­‐sphere	
   Boron	
  thin	
  
film	
  detectors	
  

NA49	
  

medical	
  physics	
  



ALICE	
  events:	
  simulated	
  and	
  real	
  data	
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first	
  Pb-­‐Pb	
  event	
  in	
  November	
  2010	
  

simulated	
  Pb+Pb	
  event	
  with	
  μ	
  par3cles	
  



Possible	
  contribu3ons	
  to	
  an	
  SNS-­‐ESS	
  
collabora3on	
  

•  Par3cle	
  physics	
  experience	
  
•  Development	
  of	
  simula3on	
  framework	
  for	
  the	
  neutron	
  

community,	
  open	
  to	
  everybody	
  for	
  use	
  (official	
  release	
  in	
  March)	
  
•  Proposal	
  to	
  combine	
  passive	
  and	
  ac3ve	
  shielding	
  

–  add	
  a	
  monitoring	
  aspect	
  within	
  a	
  detector	
  
–  work	
  with	
  the	
  background,	
  detect	
  it	
  and	
  reject	
  it	
  
–  use	
  of	
  algorithms	
  to	
  dis3nguish	
  S	
  from	
  B	
  
–  both	
  at	
  hardware	
  and	
  soSware	
  level	
  
–  available	
  experience	
  with	
  these	
  commonly	
  used	
  techniques	
  in	
  HEP	
  

SNS,	
  14	
  December	
  2012	
   12	
  



An	
  ac3ve	
  cosmic	
  radia3on	
  detector/
shield	
  for	
  ALICE	
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•  ACORDE	
  detector	
  detects	
  cosmic	
  rays	
  going	
  through	
  the	
  rest	
  of	
  the	
  subsystems	
  
•  a	
  simple	
  tracking	
  algorithm	
  reconstructs	
  these	
  tracks	
  
•  rejec3on	
  or	
  used	
  for	
  the	
  TPC	
  calibra3on	
  
•  “veto”	
  and	
  trigger	
  concepts	
  


