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★ Produced	
  in	
  ini1al	
  hard	
  partonic	
  collisions	
  
(described	
  well	
  by	
  pQCD)	
  =>	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  should	
  follow	
  
number-­‐of-­‐binary-­‐scaling

★ Heavy	
  quark	
  mass	
  is	
  believed	
  to	
  be	
  external	
  to	
  QCD	
  
(=>	
  stay	
  heavy	
  even	
  in	
  QGP)

★ Reveal	
  cri1cal	
  features	
  of	
  the	
  medium

�(cc̄)
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«Direct	
  reconstruc1on	
  
« direct	
  access	
  to	
  heavy	
  quark	
  

kinema1cs
« difficult	
  to	
  trigger	
  (high	
  energy	
  

trigger	
  only	
  for	
  correla1on	
  
measurements)

« smaller	
  Branching	
  Ra1o	
  (B.R.)
« large	
  combinatorial	
  background	
  	
  

(need	
  handle	
  on	
  decay	
  vertex)
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D0	
  in	
  Au+Au	
  200	
  GeV	
  (Run	
  10	
  &	
  11)

7

S/√(S+B)	
  ~	
  14;	
  Mass	
  =	
  1866	
  ±	
  1	
  MeV/c2	
  (PDG:	
  1864.5	
  ±	
  0.4	
  MeV/c2)
split	
  into	
  7	
  pT	
  and	
  3	
  centrality	
  bins
fit	
  by	
  Lévy	
  func1on

K*0

D0

3.	
  D0	
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  Au+Au	
  200	
  GeV	
  col.
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Charm	
  cross	
  sec1on	
  follows	
  number	
  of	
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  scaling	
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  quark	
  produced	
  at	
  early	
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collisions.
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[1]	
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  Cacciari,	
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[2]	
  NLO:	
  	
  R.	
  Vogt,	
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  213	
  	
  	
  
[3]	
  PHENIX	
  e:	
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  Adare,	
  et	
  al.,	
  PRL	
  97	
  (2006)	
  252002.
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  collisions

STAR preliminary



]2 [GeV/c/Km
1.75 1.8 1.85 1.9 1.95 2 2.05

2
R

aw
 C

ou
nt

s 
pe

r 1
0 

M
eV

/c

-1
-0.5

0
0.5

1
1.5

2
2.5

3
3.5

310×

 981±RwYld = 3398 
/ndf = 18.463/332r

 0.003± = 1.866 µ

 0.0028± = 0.0108 m

 = 1.0:2.0 [GeV/c]
T

p
]2 = 0.010 [GeV/c/Kdm

After Like-sign bg. subtracted

STAR preliminary

]2 [GeV/c/Km
1.75 1.8 1.85 1.9 1.95 2 2.05

2
R

aw
 C

ou
nt

s 
pe

r 1
0 

M
eV

/c

-1
-0.5

0
0.5

1
1.5

2
2.5

3
3.5

310×

 1039±RwYld = 4502 
/ndf = 27.997/332r

 0.003± = 1.866 µ

 0.0027± = 0.0106 m

 = 1.0:2.0 [GeV/c]
T

p
]2 = 0.010 [GeV/c/Kdm

After Rotated bg. subtracted

STAR preliminary

]2 [GeV/c}2<1.9 GeV.c
/K

{1.83<M/K-M//KM
0.14 0.145 0.15 0.155 0.16

2
R

aw
 c

ou
nt

s 
pe

r 0
.5

 M
eV

/c

-50

0

50

100

150

200

250

300

350

400 Right Sign (RS)
Wrong Sign (WS)
Side Band (SB)
RS - SB
GausFit(RS - SB)

right	
  sign	
  :	
  1.83<M(Kπ)<1.9	
  GeV/c2

wrong	
  sign	
  :	
  K-­‐π+π−	
  +	
  K+π−π+
side	
  band	
  :	
  	
  1.7<M(Kπ)<1.8	
  +	
  	
  	
  	
  	
  
	
   	
   +1.92<M(Kπ)<2	
  GeV/c2	
  	
  

D�± ! D0(D0) + �± ! K⇥�±�±

STAR preliminary
]2 [GeV/cπKM

0.6 0.8 1 1.2 1.4 1.6 1.8 2 2.2 2.4

2
C

ou
nt

s 
pe

r 1
0 

M
eV

/c

0

0.05

0.1

0.15

0.2

610×

Unlike sign
Like sign
Rotate

)<2 GeV/cπ(K
T

  inv. mass spectrum in 1<pπK

David	
  Tlusty,	
  NPI	
  ASCR Quark	
  MaCer	
  2012,	
  Washington	
  D.C.

D0	
  and	
  D*	
  Signal	
  in	
  p+p	
  500	
  GeV

11

K2*(1430)

Different	
  methods	
  reproduce	
  
combinatorial	
  background.
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  results	
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500 GeV, F = 5.6

200 GeV, F = 4.7

�cc̄ = 1215
± 482(stat.)
± 409(sys.) µb

5.	
  Summary
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★ D0 and D* are measured in p+p 200 GeV up to 6 GeV/c  and in p+p 500 
GeV up to 6 GeV/c   

➡       consistent with FONLL upper limit.    

★ D0 are measured in Au+Au 200 GeV up to 6 GeV/c for 3 centrality bins.

➡ Charm cross sections at mid-rapidity follow number of           
binary collisions scaling 	
  

➡ Strong suppression above 2.2 GeV/c in central collisions, consistent 
with resonance recombination model 	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  

★ D0  observation might indicate non-zero v2, consistency with quark 
coalescence models

★ Further improvement with Heavy Flavor Tracker 

d2�cc/pT dpT dy

5.	
  Summary
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Heavy	
  Flavor	
  Tracker

SSD
IST
PXL

TPC

FGT

STAR	
  Heavy	
  Flavor	
  Tracker	
  Project.
ü	
  Reconstruct	
  secondary	
  vertex.
ü	
  Drama1cally	
  improve	
  the	
  precision	
  of	
  measurements.
ü	
  Address	
  physics	
  related	
  to	
  heavy	
  flavor.	
  
v2	
  	
  :	
  thermaliza1on

RCP:	
  charm	
  quark	
  energy	
  loss	
  mechanism.
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Systema1c	
  error	
  study
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Pile-up pions fraction

pp2pp stream data

Pions with TOF or BEMC matching

matching efficiency
•	
  pp	
  collisions	
  peak	
  luminosity	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
Lpeak	
  =	
  5*1031	
  cm-­‐2s-­‐1	
  in	
  year	
  2009.	
  
•	
  EventRate	
  =	
  Lpeak*σNSD(30	
  mb)	
  =	
  1.5	
  MHz	
  
•	
  TPC	
  readout	
  ~	
  80	
  µs	
  =>	
  TPC	
  sees	
  tracks	
  from	
  
120	
  collisions.	
  Pile-­‐ups	
  are	
  removed	
  by

•	
  |VpdVz	
  -­‐	
  TpcVz|	
  <	
  6cm	
  cut
•	
  TPC	
  PPV	
  reconstruc1on	
  algorithm
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