
Status	  of	  Muon	  System	  

G.	  Passaleva	  
INFN	  –	  Florence	  

September	  1,	  2011	  



Outline	  

•  Status	  of	  muon	  system	  
« dead	  channels,	  HV,	  	  DAQ,	  Iming,	  efficiency	  

	  	  
•  Running	  the	  muon	  system	  at	  L	  >300μb-‐1Hz	  
	  
•  MOF-‐B	  
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System	  status:	  dead	  channels	  
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Total	  esImated	  tracking	  inefficiency:	  	  ∼1%.	  M1	  inefficiency	  is	  dominated	  by	  two	  dead	  GEMs	  	  
Faulty	  channels	  regularly	  documented	  in	  the	  twiki.	  

System	  very	  stable	  
Very	  li[le	  noise	  
Very	  few	  dead	  channels	  
M1:	  	  
0.05%	  dead	  +	  0.35%	  ineff.	  
	  
M2-‐M5:	  	  
0.05%	  dead	  +	  0.02%	  ineff.	  



System	  status:	  HV	  

•  The	  HV	  system	  is	  
conInuously	  monitored	  by	  
and	  it	  is	  fully	  operaIonal.	  

•  Tripping	  gaps	  are	  
automaIcally	  excluded	  
and	  reincluded	  a`er	  
condiIoning	  

•  Normally,	  excluded	  gaps	  
are	  not	  kept	  OFF	  but	  
generally	  at	  a	  lower	  HV	  
value	  ⇒	  no	  inefficiency	  !	  

•  Status	  now:	  	  
«  12	  excluded	  gaps	  (under	  

condiIoning)	  
«  5	  permanently	  excluded	  

(broken)	  gaps.	  
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Table	  regularly	  updated	  by	  O.	  Maev	  



System	  status:	  DAQ	  

•  DAQ	  system	  essenIally	  stable	  and	  running	  smoothly	  

•  ConInuously	  and	  efficiently	  monitored	  both	  through	  
the	  ECS	  and	  the	  online	  monitoring	  system	  

•  ReacIon	  to	  problems	  is	  usually	  prompt	  thanks	  to	  the	  
chain	  shi`	  leader/data	  manager	  -‐>	  piquet	  -‐>experts	  
(Cadeddu,	  Cardini,	  Carleh,	  Graziani,Passaleva,	  Pinci,…)	  
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System	  status:	  Iming	  
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A`er	  June	  16	  access	  

Time	  calibraIon	  using	  TAE	  runs	  91558-‐91559	  –	  G.	  Graziani	  

•  Before	  calibraIon	  
§  A`er	  calibraIon	  
Timing	  eff.	  =	  (#	  track	  hits	  in	  BX)/(	  #	  track	  hits)	  	  



System	  status:	  efficiency	  
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Fill-‐by-‐fill	  effciency	  monitoring	  -‐	  P.	  De	  Simone	  

TIS	  =	  Trigger	  Independent	  on	  Signal	  

M1	  

M2	   M3	   M4	   M5	  



System	  status:	  efficiency	  
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Refined	  efficiency	  analyis	  –	  Sa[a,	  Santacesaria	  
In	  some	  regions	  worst	  efficiency	  than	  last	  year:	  dead	  Ime	  !	  



System	  status:	  efficiency	  and	  dead	  Ime	  
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Inefficiency	  up-‐down	  asymmetry	  
Will	  be	  largely	  cured	  by	  reducing	  the	  FE	  output	  signal	  width	  	  and	  possibly	  with	  addiIonal	  
shielding	  



Running	  the	  muon	  system	  at	  L	  >	  3x1032cm-‐2s-‐1	  
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•  To	  monitor	  the	  behavior	  of	  the	  muon	  system	  we	  
looked	  at	  3	  indicators:	  
« GEM	  currents	  
« Trips	  
« StaIon	  occupancies	  and	  ODE	  saturaIon	  



Muon	  system	  at	  L	  >	  3x1032cm-‐2s-‐1:	  GEM	  currents	  
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Currents	  as	  high	  as	  7.5	  μA	  	  are	  
observed	  at	  the	  “equatorial”	  GEMs	  
This	  is	  considered	  by	  the	  expert	  close	  
to	  the	  safety	  limit	  (8	  μA	  should	  be	  
reached	  only	  “accidentally”)	  	  

L	  =	  3.5	  x	  1032	  

L	  =	  4.0	  x	  1032	  

Max	  current	  @3.5x1032:	  6.5μA	  
Other	  currents:	  3-‐4μA	  
Max	  current	  @4.0x1032:	  7.5μA	  
Other	  currents:	  4-‐5μA	  



Muon	  system	  at	  L	  >	  3x1032cm-‐2s-‐1:	  trips	  

01.09.11	   MeeIng	  with	  INFN	  referees	   12	  

•  Nice	  correlaIon:	  but	  this	  is	  expected	  because	  essenIally	  the	  number	  of	  trips	  is	  
proporIonal	  to	  beam	  Ime	  (see	  next	  slides)	  

#	  trips/fill	  	  vs	  fill	  integrated	  luminosity	  



Muon	  system	  at	  L	  >	  3x1032cm-‐2s-‐1:	  trips	  
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•  Normalizing	  to	  the	  integrated	  luminosity	  the	  number	  
of	  trips	  is	  essenIally	  independent	  on	  the	  
instantaneous	  luminosity,	  provided	  the	  highest	  
luminosity	  is	  properly	  approached	  

First	  fill	  at	  300	  μb-‐1Hz	  on	  May	  27:	  
No	  preparaIon,	  immediate	  jump	  
at	  high	  luminosity	  

#	  trips/fill	  	  normalised	  to	  the	  fill	  integrated	  lumiosity	  vs	  fill	  instantaneous	  luminosity	  

First	  fills	  of	  this	  year	  
Neither	  LHC	  nor	  the	  	  
muon	  system	  were	  	  
stabilized	  yet	  



Muon	  system	  at	  L	  >	  3x1032cm-‐2s-‐1:	  trips	  
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•  Time	  distribuIon	  of	  trips	  is	  exponenIal	  =>	  trips	  are	  random	  processes,	  apparently	  no	  
correlaIon	  with	  any	  parIcular	  event	  (e.g.	  beam	  condiIons	  etc.)	  

•  From	  the	  fit:	  average	  trip	  rate	  ≈	  1	  hour-‐1	  

Time	  distribuIon	  of	  trips:	  distribuIon	  of	  Ime	  intervals	  between	  trips	  in	  a	  fill	  



MOF-‐B	  

• L’MoU	  interno	  con	  cui	  abbiamo	  stabilito	  i	  
MOF-‐B	  per	  il	  muon	  detector	  e’	  valido	  
anche	  per	  il	  2012	  

	  
• Total	  151	  kChF	  
• 106	  kChF	  per	  l’INFN	  (70%)	  
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