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Introduction : heavy quarks as a probe

t
parton Znsas

p+p -
PQCD test medium

ENERGY LOSS

baseline for A+A

At+A: D3N
- - charm
flow — thermalization . %% /\

E
high p; suppression 01

mg|ue 203568\/

0L . - L=5fm, A=1fm
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— energy loss




Introduction :
(open) heavy flavor measurement

Direct: reconstruction of all decay products e

D° 5K 7z",D° > K*x~, /"\//(

<\

B.R.=3.80+0.07%

Indirect: charm and beauty via electrons

c —» e* +anything (B.R.: 9.6%)
b — e*+ anything (B.R.: 10.9%)
Issue of photonic background

charm (and beauty) via muons
c — u* + anything (B.R.: 9.5%)




— e e

Total cross sections,PHENIX vs STAR ©

STAR Au+Au Centra
STAR Preliminary

Mew Cu+Cu Result
STAR Preliminary

STAR d+Au
NLO Upper Bound (MNew)
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STAR Au+Au MinBias
STAR Preliminary

$ PHENIX p+p *PHENIX AusAu
MLO Prediction (Mew)

MLO Lewer Bound (New)

10 10°
Number of Binary Collisions

Binary scaling
STAR results ~ 2 times larger than PHENIX



Forward prompt u production
(PHENIX)
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PPGO057 : PRD76, 092992(2007)
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L_eptons from Heavy flavor, PHENIX

—

PRL, 98, 172301 (2007)

10° = I [ I |
N =5 ®  1un5single mu y=1.65 E'Eu
g 10* ia} O run5single electron y=0 %:
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Systematically higher than FONLL calculation

e yield shows binary scaling, high p; suppression in central Au+Au
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[_eptons from heavy flavor, STAR

Au+Au 200 GeV
Y D" 0-80% [x3e’]
it 0-12% [x250]
W 0-80%
et 0-12% [x250]
et 0-20% [x50]

et 20-40% [x10]
AA.ll. et 0-80%
¢ 40-80% [/2]

A f_\.&
Q.AA
Prfllml ary

— Power- law fit
- Blast-wave fit

« Combined fit of u, DY, low p; e

 Low p; muon constrains charm cross-section
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Heavy quarks in p+p from e*e- at PHENIX

1 p+p at\s = 200 GeV e DATA- COCKTAIL

ly] < 0.35 _
p,>02GeVrc 7 cC — ee (PYTHIA)

— bb — ee (PYTHIA)
DY — ee (PYTHIA)
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0, = 518 £ 47(stat) + 135(sys) £ 190(model) pb
oy = 3.9 £ 2.5(stat) 5 (sys)pb




| T T T T T T
STAR Au+Au 0-5%
o Phenix Au+Au 0-10%

STAR hadrons p+> 6 GeV/c
Nuclear modification

factor

10" Central Au+Au: :
less suppressionexpected ?

: |
0 2 4 6 8 10
p. (GeVic)




STAR Au+Au 0-5%
Phenix Au+Au 0-10%

Collisional dissociation

10
P, (GeV/c)
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Elliptic flow v, — NPE from HF decays

2
et
()

® PHENIX Final Rund
® PHENIX Preliminary Run? Even Khenatal

0.15
_ minimum-bias
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| —
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X

e
PH “ENIX
PRELIMINARY

P, [GeVic]

PHENIX RUN4 : PRL, 98, 172301 (2007)



How do we obtain the result?



Counts (x 10%(10 MeV/c?))

Direct D-meson reconstruction (STAR)

i Nyt

i Phys.IReV. Lett. 9|j (2005)

d+Au

(a)

S =200GeV

¢

lyl<1
p<3GeV/c

1.8 1.9

M. (Kx) (GeV/c?)

nv

Counts (x10°)

o~

21

0

No displaced vertex used

i mmblas Au+Au 2(][] GeV

— D'(D%) - Kn %

L Py <3 GeV/c
727 ndr

| i<t
Yield

Mecan 1.8678 = 0.00190 |_|

W‘

59.35/68 | 7]
2409 0.496

+ o 0.0080 + 0.00081
p3 -9.170 = 0.067
p4 42.9688+ 0.17916 | |
ps -45.2572 £0.23955
4

STAR Preliminary

...................

1.8 1.9 2
Kr invariant mass (GeV)

Counts x 1l]5

| |IIII|IIII|IIII|IIII
D"+D —» K+ p_<3.3GeVic

Cu+Cu minbias

g S,y = 200 GeV
i ¢ @ 4 4
S AN
i STAR Prelimi

- T | | I T | | | | | | 1 | IFFIIrI.r.IIrI.ﬂrI)'I ] I_
1.75 1.8 1.85 1.9 1.95 2

K 7 Invariant Mass (GeV/c?)



E ds¥/dp? [mb ¢’ fGev]

Relative Contributlon fo Cocktall
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T pseeandp et
102 = ""-___-.-:_. p—e'e =
- N yee
. Kaon K_, decay ]
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107

Non-photonic electrons

PHENIX Preliminary

p. [Gevic]

Inclusive electrons

= photonic + non-photonic electron

I 7

Direct medbestimdnom
chemntgHansthod

Estimation based on other
(PHENIX) measurement :
Cocktail method

Dominant background :
79 Dalitz decay, y conversion
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= Symbols
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~—~_ Absorber Detector \Y[Telg Hadron

1 : Hadrons, interacting and absorbed (98%),

2 : Chargedi t/K's, “decaying into 1’ before absorber (<1%),
3 : Hadrons, penetrating and interacting (“stopped”)

4 . Hadrons, “punch-through”,

5

: Prompt p,“desired signal”




u-measurement, Signal composition =

Composition of invariant multiplicity at low ¥ The TN
30 '
p, = 1.0-1.2 (GeVlc)
Data
Generator

decay p
punch-through
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Generator ( Decay 1 + punch-through )
1. Light hadron measurement by PHENILX central arm (y = 0)
2. Gaussian extrapolation in rapidity to muon arm acceptance (0= 2.5)

3. Simplified spectrometer geometry.



Forward prompt u production
(PHENIX)

® Run 5 muons
B Run 5 electrons
A Run 2 muons
v& STAR electrons

FONLL
cent. —
upper/lower wmun .

PPGO057 : PRD76, 092992(2007)




Leptons from heavy flavor, PHENIX

& E . T - % |
L B ®  un5single mu y=1.65 :é ! E i,
" i ) |
> RN O run5single electron y=0 T p E..gi
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10‘7 :_ ‘.h' " .‘ ......... 0 - . _ I
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10° = M |
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. PH ENIX +l 5 .
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Systematically higher than FONLL calculation

Integral e yield follows binary scaling, strong high p;
suppression at central AuAu collisions



Leptons from heavy flavor, STAR

Q

—Cu+Cu 200 GeV [scaled] Au+Au 200 GeV
S * D" 0-80% [x3e’]
}#\& da pt0-12% [x250]
h 0 O 1t 0-80% _
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— Power- law fit l
— Blast wave f' t I I |

0 1 2 3 4 5
P, (GeV/c)

« Combined fit of u, DY, low p; e

 Low p; muon constrains charm cross-section



STAR high p+ non-photonic electrons
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o 1 - : +  Au+Au 0-5% (x1000)
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High p; electrons
(EMC trigger)
FONLL * 5 - p+p spectra
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Bottom contribution to non-photonic e
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i = FONLL minimum band y=0
A e-h, Run6 (PYTHIA fit) i b minimum band 0
[ — FONLL s FE e
B T 0.6
B ﬁ + 0.5
- A 0.4F
- + 03 _ AT
- + o2 7| T
: 0427 .
C N R TR N (N SO S SN AN TR SR R R S B 0:'.'. : L 1
p, (GeVic)

Data consistent with FONLL.

5 6 7
Electron P (GeV/c)
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Results at higher energy -
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Differential bottom cross section

— FONLL
-~ NLO

A TpX (1.96 TeV)
® JWK' (1.96 TeV)
O J,ﬂ'1+|K+ (1.8 TeV)
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A question?

STAR high pT electrons?

If 1t’s problem, normalization (efficiency)?
— Detector thickness must be varying a lot!



