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¡ Particles,	
  interactions	
  and	
  
detectors.	
  

¡ Calorimetry	
  and	
  energy.	
  
¡ Trackers	
  and	
  momentum.	
  
¡ Trigger	
  and	
  acquisition.	
  
LHC	
  Physics	
  2012	
   A.	
  David	
  (LIP)	
   3	
  



¡  Inner	
  tracking	
  
§  Measure	
  charged	
  particles	
  disturbing	
  them	
  the	
  least	
  possible.	
  

¡  Calorimetry	
  
§  Measure	
  as	
  much	
  as	
  possible	
  the	
  energy	
  of	
  all	
  particles.	
  

¡  Outer	
  tracking	
  
§  Measure	
  muons.	
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Trying	
  to	
  retrace	
  the	
  path	
  of	
  charged	
  particles,	
  including	
  far-­‐reaching	
  
muons.	
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¡  To	
  find	
  the	
  hard	
  interaction	
  vertex.	
  è	
  
¡  To	
  identify	
  secondary	
  vertices.	
  î	
  

§  Longer-­‐lived	
  particles.	
  
¡  To	
  measure	
  trajectory	
  of	
  particles.	
  

§  Momentum	
  and	
  energy	
  loss	
  of	
  charged	
  particles.	
  
§  Connection	
  to	
  showers	
  in	
  calorimeters	
  (electrons,	
  

photons).	
  
§  Provide	
  inner	
  leg	
  for	
  muon	
  reconstruction.	
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¡  Solid	
  state	
  
detectors.	
  
§  Pixels	
  for	
  
vertexing.	
  

§  Strips	
  for	
  tracking.	
  
¡  Gaseous	
  
detectors.	
  
§  Drift	
  tubes,	
  etc	
  for	
  
outer	
  tracking.	
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¡  Drift	
  Tubes.	
  
¡ Microstrip	
  Gas	
  Counters.	
  
¡  Gas	
  Electron	
  Multipliers.	
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Inefficiency	
  at	
  eta	
  cracks	
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¡  Dimuons	
  from	
  eta	
  to	
  Z	
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Trying	
  to	
  keep	
  one	
  interesting	
  collision,	
  while	
  rejecting	
  106	
  others.	
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¡  Data	
  rates	
  are	
  too	
  high	
  record	
  every	
  full	
  
event.	
  
§  Reduce	
  rates,	
  typically	
  by	
  factor	
  104-­‐105.	
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¡  Not	
  all	
  information	
  is	
  needed	
  to	
  decide	
  to	
  if	
  
an	
  event	
  should	
  be	
  kept.	
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¡  Information	
  for	
  level-­‐1	
  decision	
  is	
  kept	
  at	
  a	
  
minimum.	
  
§  Spatial	
  resolution	
  and	
  energy	
  resolution	
  are	
  much	
  
coarser	
  than	
  offline.	
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¡  300	
  Hz	
  applies	
  to	
  the	
  full	
  event	
  
(A)	
  stream.	
  

¡  If	
  you	
  do	
  not	
  need	
  the	
  full	
  event,	
  
drop	
  content,	
  gain	
  rate.	
  

¡  Used	
  mostly	
  in	
  alignment	
  and	
  
calibration:	
  
§  Keep	
  only	
  tracks.	
  
§  Keep	
  only	
  pion	
  and	
  eta	
  diphotons	
  
clusters.	
  è	
  

§  Keep	
  only	
  MET	
  and	
  electron	
  data	
  
(W).	
  

LHC	
  Physics	
  2012	
   A.	
  David	
  (LIP)	
   72	
  



LHC	
  Physics	
  2012	
   A.	
  David	
  (LIP)	
   73	
  



¡  Tracking	
  systems	
  are	
  crucial.	
  
§  CMS	
  is	
  particularly	
  good	
  at	
  it.	
  
▪  Particle	
  flow	
  makes	
  extensive	
  use	
  of	
  tracking	
  to	
  
disentangle	
  the	
  calorimeter	
  deposit.	
  

¡  Trigger	
  is	
  where	
  analysis	
  cuts	
  start.	
  
§  CMS	
  has	
  a	
  simple	
  two-­‐level	
  system.	
  
§  CMS	
  has	
  a	
  flexible	
  system	
  that	
  has	
  shown	
  its	
  
trumps	
  in	
  2011.	
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