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The	
  Solenoid	
  Tracker	
  At	
  RHIC	
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Jet	
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Use	
  PYTHIA	
  +	
  GEANT	
  to	
  
quanOfy	
  detector	
  response	
  

AnO-­‐KT	
  algorithm	
  
([arXiv:0802.1189])	
  
	
  
• 	
  	
  Successive	
  CombinaOon	
  	
  
• 	
  	
  Radius	
  R	
  =	
  0.6	
  
	
  

dij =min 1
kTi
2 , 1kTj2( )!Rij

2

R2

diB =
1
kTi
2

5	
  MPI	
  -­‐Trieste	
  



STAR	
  Dijet	
  Cross	
  SecOon	
  at	
  500	
  GeV	
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•  Track	
  pT	
  and	
  Tower	
  ET	
  >	
  200	
  
MeV	
  

•  Detector	
  jet	
  η	
  <	
  0.5	
  	
  
•  JP	
  Trigger	
  (JP2)	
  with	
  threshold	
  >	
  

13	
  GeV	
  
•  Leading	
  Jet	
  matches	
  fired	
  JP	
  

Trigger	
  

Defining	
  the	
  Regions	
  to	
  Access	
  the	
  UE	
  

|∆φ|	
  =	
  |φjet	
  –	
  φtrack/tower|	
  
Toward:	
  	
  
|∆φ|	
  <	
  60	
  
Away:	
  
|∆φ|	
  >	
  120	
  
Transverse:	
  
60	
  <|∆φ|	
  <	
  120	
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  “Using	
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SeparaOng	
  the	
  Transverse	
  Regions	
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  Max	
  and	
  Min:	
  
Find	
  Σ	
  track	
  pT	
  for	
  
TranP	
  and	
  TranM	
  
The	
  region	
  with	
  higher	
  
Σ	
  track	
  pT	
  is	
  trans	
  Max	
  
and	
  the	
  other	
  is	
  trans	
  
Min	
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•  Perugia0	
  MC	
  sample	
  
embedded	
  into	
  
zerobias	
  data	
  

•  Uncorrected	
  detector-­‐
level	
  quanOOes	
  

•  Excellent	
  agreement	
  
seen	
  in	
  all	
  3	
  regions	
  

Data/MC	
  Comparison:	
  Σ	
  Track	
  pT	
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Data/MC	
  Comparison:	
  Track	
  MulOplicity	
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Data/MC	
  Comparison:	
  Σ	
  Tower	
  ET	
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Data/MC	
  Comparison:	
  Tower	
  
MulOplicity	
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Data/MC	
  Comparison:	
  Track	
  pT	
  and	
  
Tower	
  ET	
  

13	
  MPI	
  -­‐Trieste	
  

STAR	
  preliminary	
   STAR	
  preliminary	
  



Pythia	
  Tune	
  Analysis	
  

•  Produced	
  1	
  M	
  events	
  of	
  Perugia0	
  and	
  1M	
  
events	
  of	
  TuneA	
  

•  The	
  tune	
  was	
  the	
  only	
  parameter	
  changed	
  in	
  
the	
  analysis	
  

•  Performed	
  the	
  Underlying	
  Event	
  analysis	
  on	
  
both	
  tunes	
  and	
  compared.	
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Pythia	
  Tune	
  Comparison	
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Pythia	
  Tune	
  Comparison	
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Inclusive Jet production (200GeV: Solid line / 500GeV: Dashed line)
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The	
  Double	
  Spin	
  Asymmetry	
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Δf:	
  polarized	
  parton	
  distribuOon	
  funcOons	
  

Observables:	
  	
  
	
  Inclusive	
  Jets	
  
	
  Dijet	
  
	
  Inclusive	
  π0’s	
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Spin	
  Dependent	
  UE	
  Analysis:	
  Σ	
  Track	
  pT	
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Spin	
  Dependent	
  UE	
  Analysis:	
  Track	
  
MulOplicity	
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Conclusions	
  

•  Data/MC	
  Comparisons	
  agree	
  extremely	
  well	
  
for	
  all	
  3	
  Regions	
  
– Slight	
  discrepancies	
  in	
  the	
  track	
  and	
  tower	
  
mulOpliciOes	
  and	
  sum	
  pT	
  and	
  sum	
  ET	
  

•  The	
  UE	
  analysis	
  can	
  also	
  be	
  used	
  to	
  determine	
  
the	
  agreement	
  of	
  different	
  pythia	
  tunes.	
  

•  Spin	
  Dependence	
  of	
  the	
  Underlying	
  Event	
  can	
  
be	
  determined	
  for	
  the	
  first	
  Ome	
  at	
  STAR!	
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Back	
  Up	
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Data/MC	
  Comparisons:	
  Track	
  <pT>	
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Data/MC	
  Comparison:	
  Tower	
  <ET>	
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Spin	
  Dependent	
  UE	
  Analysis:	
  Track	
  <pT>	
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Spin	
  Dependent	
  UE	
  Analysis:	
  Tower	
  
<ET>	
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Pythia	
  Tune	
  Comparison	
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Spin	
  Dependent	
  UE	
  Analysis:	
  Max	
  Track	
  pT	
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Spin	
  Dependent	
  UE	
  Analysis:	
  Max	
  
Tower	
  ET	
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Spin	
  Dependent	
  UE	
  Analysis:	
  Σ	
  Tower	
  ET	
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Spin	
  Dependent	
  UE	
  Analysis:	
  Tower	
  
MulOplicity	
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