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Ø  Data	
  and	
  cocktail	
  in	
  agreement	
  
Ø  Syst.	
  uncertain@es	
  of	
  the	
  data:	
  mainly	
  from	
  background	
  subtrac@on	
  
Ø  Syst.	
  uncertain@es	
  of	
  the	
  cocktail	
  (for	
  mee	
  >	
  0.5	
  GeV/c2):	
  mainly	
  from	
  charm	
  cross	
  sec@on	
  

Ø  Hadronic	
  cocktail	
  	
  
§  Hybrid	
  cocktail	
  framework	
  for	
  

ALICE	
  based	
  on	
  PYTHIA	
  and	
  
EXODUS	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  PHENIX,	
  Phys.	
  Rev.	
  C	
  81,	
  034911	
  (2010)	
  
	
  

Ø  Cocktail	
  inputs	
  in	
  pp	
  collisions:	
  
§  measured	
  pT	
  	
  spectra	
  of	
  π0,	
  η,	
  

φ,	
  J/ψ	
  
§  other	
  mesons	
  obtained	
  from	
  

mT	
  scaling	
  
§  semi-­‐leptonic	
  decays	
  of	
  charm	
  

mesons	
  from	
  PYTHIA	
  based	
  on	
  
cross	
  sec@on	
  measured	
  in	
  pp	
  
collisions	
  at	
  7	
  TeV	
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Ø  ω	
  and	
  φ	
  resonance	
  cross	
  sec@ons	
  obtained	
  from	
  the	
  e+e-­‐	
  channel	
  for	
  pp	
  collisions	
  at	
  	
  	
  	
  	
  =	
  7	
  TeV	
  	
  
Ø  The	
  results	
  compared	
  to	
  measurements	
  in	
  hadronic	
  and	
  μ+μ-­‐	
  decay	
  channels	
  
Ø  ω:	
  pT	
  spectra	
  in	
  the	
  e+e-­‐	
  channel	
  and	
  in	
  the	
  π0	
  π+	
  π-­‐	
  decay	
  channel	
  complement	
  each	
  other	
  	
  
Ø  φ:	
  pT	
  spectrum	
  in	
  the	
  e+e-­‐	
  channel	
  agrees	
  with	
  the	
  pT	
  spectrum	
  in	
  the	
  K+K-­‐	
  decay	
  channel	
  

Muon	
  channel:	
  ALICE	
  Collabora@on,	
  Phys.	
  LeM.	
  B710	
  (2012)	
  
Kaon	
  channel:	
  ALICE	
  Collabora@on,	
  Eur.	
  Phys.	
  J.	
  C72,	
  2183	
  (2012)	
  

ω	
   φ	
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Ø  Fit	
  func@on:	
  
fcomb	
  =	
  	
  (1-­‐r)	
  ×	
  fcocktail	
  +	
  r	
  ×	
  fγ,dir	
  

Ø  fcomb	
  	
  	
  :	
  combined	
  fit	
  func@on	
  
Ø  	
  fcocktail:	
  cocktail	
  sum	
  
Ø  fγ,dir	
  	
  	
  	
  :	
  photon	
  input	
  from	
  Kroll-­‐Wada	
  

Ø  Fit	
  parameter	
  r	
  reflects	
  the	
  ra@o	
  of	
  
direct	
  over	
  inclusive	
  photons	
  	
  

s
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Ø  Extrac@on	
  of	
  fit	
  parameter	
  r	
  in	
  various	
  pT	
  ranges	
  
Ø  Assump@on:	
  r	
  =	
  γdirect/γinclusive	
  

Ø  Direct	
  photon	
  spectrum	
  can	
  be	
  calculated:	
  
γdirect	
  =	
  r	
  ×	
  γinclusive	
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Ø  Direct	
  photon	
  spectrum	
  can	
  be	
  calculated:	
  
γdirect	
  =	
  r	
  ×	
  γinclusive	
  

Ø  Inclusive	
  photon	
  spectrum	
  measured	
  via	
  photon	
  
conversion	
  method	
  (PCM)	
  

Ø  pQCD	
  NLO	
  calcula@ons	
  consistent	
  with	
  direct	
  
photon	
  spectrum	
  

Ø  Extrac@on	
  of	
  fit	
  parameter	
  r	
  in	
  various	
  pT	
  ranges	
  
Ø  Assump@on:	
  r	
  =	
  γdirect/γinclusive	
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Ø  Hadronic	
  cocktail	
  inputs	
  in	
  p-­‐Pb	
  collisions:	
  
§  measured	
  pT	
  	
  spectra	
  of	
  π±	
  
§  other	
  mesons	
  obtained	
  from	
  mT	
  

scaling	
  
§  semi-­‐leptonic	
  decays	
  of	
  charm	
  and	
  

beauty	
  mesons	
  from	
  PYTHIA	
  in	
  pp	
  
collisions	
  scaled	
  by	
  number	
  of	
  binary	
  
collisions	
  <Ncoll>	
  

	
  
Ø  Measurement	
  and	
  cocktail	
  in	
  agreement	
  

within	
  systema@c	
  uncertain@es	
  (mainly	
  
from	
  charm	
  contribu@on)	
  

	
  
Ø  No	
  strong	
  conclusion	
  on	
  cold	
  nuclear	
  

maMer	
  effects,	
  also	
  no	
  evidence	
  for	
  charm	
  
suppression	
  due	
  to	
  the	
  large	
  systema@c	
  
uncertain@es	
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Ø  mee	
  <	
  0.14	
  GeV/c2	
  
Ø  dominated	
  by	
  π0	
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Ø  mee	
  <	
  0.14	
  GeV/c2	
  
Ø  dominated	
  by	
  π0	
  

	
  

Ø  0.14	
  <	
  mee	
  <	
  0.75	
  GeV/c2	
  
Ø  dominated	
  by	
  η	
  and	
  charm	
  

pT	
  Spectra	
  in	
  p-­‐Pb	
  Collisions	
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Ø  0.75	
  <	
  mee	
  <	
  1.1	
  GeV/c2	
  (resonance	
  region)	
  
Ø  dominated	
  by	
  charm	
  

pT	
  Spectra	
  in	
  p-­‐Pb	
  Collisions	
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Ø  0.75	
  <	
  mee	
  <	
  1.1	
  GeV/c2	
  (resonance	
  region)	
  
Ø  dominated	
  by	
  charm	
  

	
  

Ø  1.1	
  <	
  mee	
  <	
  3.0	
  GeV/c2	
  
Ø  dominated	
  by	
  charm	
  
Ø  Data	
  and	
  cocktail	
  in	
  agreement	
  

pT	
  Spectra	
  in	
  p-­‐Pb	
  Collisions	
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Ø Uncorrected	
  invariant	
  mass	
  spectrum	
  
measured	
  in	
  central	
  (0-­‐10	
  %)	
  and	
  
semi-­‐central	
  (20-­‐50	
  %)	
  Pb-­‐Pb	
  
collisions	
  

§  Track	
  pT	
  cut	
  >	
  0.4	
  GeV/c	
  
§  Pair	
  transverse	
  momentum	
  
	
  	
  	
  	
  	
  	
  1.0	
  <	
  pT	
  <	
  2.0	
  GeV/c	
  

	
  
Ø  Signal-­‐to-­‐background	
  ra@os	
  	
  

§  Central	
  Pb-­‐Pb:	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  S/B	
  >	
  0.2%	
  
§  Semi-­‐central	
  Pb-­‐Pb:	
  S/B	
  >	
  1%	
  

	
  
Ø  Small	
  S/B	
  requires	
  precise	
  

determina@on	
  of	
  the	
  background	
  
shape	
  (work	
  in	
  progress)	
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Ø  A�er	
  a	
  successful	
  running	
  period	
  from	
  Nov.	
  2009	
  to	
  Jan.	
  2013	
  (Run1),	
  the	
  new	
  data	
  
taking	
  period	
  (Run2)	
  started	
  in	
  June	
  2015	
  

Ø  First	
  pp	
  collisions	
  at	
  13	
  TeV	
  
	
  

	
  
Ø  Dielectron	
  measurements	
  are	
  challenging,	
  we	
  will	
  benefit	
  from	
  more	
  sta@s@cs	
  
Ø  ALICE	
  Transi@on	
  Radia@on	
  Detector	
  (TRD)	
  completed	
  
Ø Major	
  upgrades	
  will	
  be	
  done	
  for	
  Run3	
  (starts	
  ~2020)	
  

hMp://alicemaMers.web.cern.ch/?q=content/node/838	
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Ø  ITS	
  and	
  TPC	
  will	
  be	
  upgraded	
  for	
  Run3	
  during	
  the	
  Long	
  Shutdown	
  2	
  (2018-­‐2019)	
  

Ø  With	
  new	
  ITS	
  (7	
  layers	
  totally),	
  more	
  precise	
  measurement	
  of	
  displaced	
  ver@ces	
  will	
  be	
  
possible	
  è	
  advantage	
  for	
  heavy-­‐flavor	
  decays	
  

Ø  With	
  upgraded	
  ITS	
  (beZer	
  tracking	
  
capability	
  at	
  low	
  pT),	
  factor	
  2	
  improvement	
  
for	
  signal-­‐to-­‐background	
  raHo	
  (S/B)	
  
achieved	
  

Ø  Current	
  readout	
  chambers	
  of	
  TPC	
  will	
  be	
  
replaced	
  with	
  GEM	
  (Gas	
  Electron	
  MulHplier)	
  
foils	
  in	
  order	
  to	
  provide	
  conHnuous	
  readout	
  
of	
  TPC	
  at	
  50	
  kHz	
  interacHon	
  rate	
  (100x	
  
higher	
  data	
  taking	
  rate)	
  

	
  
ALICE	
  Collabora@on,	
  J.	
  Phys.	
  G41	
  (2014)	
  087001	
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Current	
  ITS+TPC	
   Upgraded	
  ITS+TPC	
  

ALICE	
  Collabora@on,	
  J.	
  Phys.	
  G41	
  (2014)	
  087001	
  

Ø  Comparison	
  of	
  current	
  ITS+TPC	
  	
  
	
  	
  	
  	
  	
  	
  to	
  upgraded	
  ITS+TPC	
  
Ø  Current	
  ITS+TPC:	
  25	
  M	
  central	
  (0-­‐10	
  %)	
  	
  
	
  	
  	
  	
  	
  	
  Pb-­‐Pb	
  events	
  at	
  	
  	
  	
  	
  	
  	
  	
  	
  =	
  5.5	
  TeV	
  (current	
  	
  	
  
	
  	
  	
  	
  	
  	
  readout	
  rate)	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  

Ø  Upgraded	
  ITS+TPC:	
  2.5	
  G	
  Pb-­‐Pb	
  events	
  	
  
	
  	
  	
  	
  	
  	
  at	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  =	
  5.5	
  TeV	
  (con@nuous	
  readout)	
  
Ø  New	
  ITS	
  &	
  TPC:	
  smaller	
  systema@c	
  

uncertainty	
  on	
  the	
  background	
  and	
  charm,	
  
improved	
  sta@s@cal	
  precision	
  

NNs

NNs
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Ø  Invariant	
  mass	
  spectrum	
  in	
  pp	
  collisions	
  consistent	
  with	
  cocktail	
  calcula@ons	
  

Ø  pQCD	
  NLO	
  calcula@ons	
  consistent	
  with	
  direct	
  photon	
  spectrum	
  in	
  pp	
  collisions	
  

Ø  Preliminary	
  p-­‐Pb	
  results	
  (invariant	
  mass	
  and	
  pT	
  spectra)	
  in	
  agreement	
  with	
  cocktail	
  
calcula@ons	
  

	
  
Ø  Pb-­‐Pb	
  analysis	
  ongoing	
  	
  
	
  
Ø  Run1	
  analysis	
  is	
  being	
  finalized	
  

§  Improved	
  hadronic	
  cocktail	
  

Ø  Run2	
  started	
  in	
  June	
  2015	
  
§  will	
  benefit	
  from	
  more	
  sta@s@cs	
  
	
  

Ø  Major	
  upgrades	
  of	
  ITS	
  and	
  TPC	
  will	
  be	
  implemented	
  for	
  Run3	
  
§  Significant	
  increase	
  of	
  data	
  taking	
  rate	
  and	
  S/B	
  ra@o	
  
§  Improvement	
  of	
  sta@s@cal	
  and	
  systema@c	
  uncertain@es	
  



Backup	
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Ø  ULS	
  and	
  LS	
  pairs	
  have	
  different	
  

acceptances	
  
	
  
Ø  Es@mated	
  via	
  event	
  mixing	
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Ø  Contribu@ons	
  of	
  the	
  semi-­‐leptonic	
  heavy-­‐flavor	
  decays	
  based	
  on	
  cross	
  sec@ons	
  

measured	
  in	
  pp	
  at	
  	
  	
  	
  	
  	
  	
  =	
  2.76	
  and	
  7	
  TeV	
  
Ø  For	
  contribu@ons	
  in	
  p-­‐Pb	
  and	
  Pb-­‐Pb	
  collisions,	
  pp	
  expecta@ons	
  scaled	
  by	
  number	
  of	
  

binary	
  collisions	
  <Ncoll>	
  	
  
Ø  Cross	
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  from	
  FONLL	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  

(Fixed	
  Order	
  +	
  Next-­‐to-­‐Leading	
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Ø  J/Ψ	
  based	
  on	
  pp	
  calcula@ons	
  (scaled	
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  p-­‐Pb	
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