


pH ENIX Heavy flavor production [ U

v "Onia” production

Leading order at low x
= "gluon fusion”

0 =¢orb

A 5 Jy
- or
v Sensitive to: - L Y
Initial state bt
v'Parton distribution
functions Final state
v'p; broadening v'Parton energy loss in the

v'Parton energy loss in hot & dense medium ?
the initial state ? v'Thermal enhancement ?

v'Flow ?
+ feed-down (e.g. B or x> J/v)
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v'Polarization ?







'_"v_\

PH ENIX Physics Motivations -

v" Open flavors are interesting per se:

v" Do heavy quark suffer « quenching », as light flavors do ?
Higher quark mass -> less gluon radiation (“dead cone effect")

D/n modified at moderate p; due to different quenching
v' Y. L. Dokshitzer & D.E. Kharzeev, Phys.Lett.B519(2001)199-206

v" Do heavy quark flow ?
Early creation in hard process -> they should not
Additional creation, enhancement, “in medium” effects -> they could

In any case, OPEN = they're detected once bound to light quarks
v Influence of light quark flow
v Influence of decay if detected in semi-leptonic decay channels
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PH ENIX Physics Motivations -

v" Heavy flavor = probe for « cold » nuclear effects

Parton distribution functions are modified in nuclei
color screening <& bound charmonia / open charm

~ o : o Y e
e.g. in d-Au collisions : =) - ==y
Pb / p]_,3 1 [ IIIIIII ! 1 IIIIIII 1 I:I ]llll[: I LR L . 1 ' LA N ':E Ij H. i. 'l . L’;E'Ehg';:'
12 | :LHC : RHIC ; ' | )
S LIE A=208 1n000:Gev? A TN =
1.0 _ R ) 6§ § ST 5_,.4. L__
s [ Shadowing?. 44 =
ﬂ:\.../ 0.9 — ; “‘;,-— ,/_'/'vl,’/ . .
Qéh 0.8 =~ B '._,-:- = :T - d . . | S
07 EE=——T0 Q’=2.25 GeV: -
().6 1 i III]I]I i 1 IIIIIll L ]:]l]llll: L1 IIlIlII . 1 I:I'X‘I:
10°  10* 10° 10° s 1 -
rapidity y
X X
1 2 X, _—
G > < € Jj
Jhy v
Centraly <0 North
y>0

Anti-shadowing Nothing ? Shadowing

« Heavy Flavor production in PHENIX», OD @ Hard Probes 2004, Nov. 6 6



STAR D +ein dau Nucl-ex/0407006

PHENIX single e in AnAu

SPS/FNAL p beam

J/M¥ pp Cross Section vrs Energy

@ Lower energy measurements
W PHENIX run3 preliminary
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PH ENIX RHIC

v RHIC (Relativistic Heavy Ion Collider)

Long Island, not so far from Manhattan ;-)
Dedicated to heavy ion physics & spin studies
4 experiments

100+100 GeV/A
Variable incident energy
p-p up to 500 GeV
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PH ENIX

RHIC

v" Vast incident energy range
v" Various ion species from p to Au
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PH ENIX PHENIX

v Electrons in EM-Cal + RICH
v" Muons in MuTr + MuId
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PH ENIX Heavy flavors L U

v" Secondary decay vertex ... long ferm future ?

Needs precise tracking close to IP to see displaced vertex ..
v we have no detector to do this
v" Very challenging in high multiplicity & radiation environment

v D reconstruction (Kx) _
. : K* 14
The best way ... still under study in PHENIX V —

v" Semi-leptonic decays f/ i
Single leptons (e or )

Dilepton continuum (e*e- or u*u-) D’
e-L coincidences ﬂ M‘“‘ia

<~
<~ ™
~

Today: ONLY single e
More to come in a near future !
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pH ENIX  Open charm in PHENIX [ U

v" For now:
Only single electrons in central arms
Only open charm

v Electrons
m<0.35 Ao=n/4

Tracks reconstructed with Drift
Chamber & PC1

EM-Cal matching hit
RICH hits + ring shape

T|m|n9 (EMC or TOF) Wst East
v "Photonic” electrons _—~e*
Y conversion
0 'Nali , ~~e-
n° and n/n’Dalitz decay: — yee X

ol ]
....
L

light vector meson decay:

v o, 0= (1°n)ee
Yield proportional to real y
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PHENIX PRELIMINARY
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Systematic error
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(e™+e)/2
—— Non-photonic

—— Systematic error
— PHENIX pp fit




PHENIX PRELIMINARY
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—— Non-photonic
— Systematic error
—— PHENIX pp fit
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—— Non-photonic

— Systematic error
—— PHENIX pp fit
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Au+Au — (e'+€)/2 + X @ \[s,,=200GeV
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inclusive (e"+e’)/2, minimum bias,(cent:0--83.4%)

= present data
* ISR, Nucl.Pys.B113(1976)189
errorof Tas u|SR, Phys.Lett.112B(1982)260
* ISR, Nuo.Cim.65A(1981)421
' All ISR are scaled with
o?=256.6

]‘QM AB—a 94 [mb™']
centrality:0--83.4%

¥

&

PHENI PRELIMINARY

|III|III|III|III|IIIIII
05 1 1.5 2 2.5 3




—

D from PYTHIA
TR D...f.rom..Hyd_r.o ________ A— o

0
iy

o

130 GeV Au+Au (0- 10%)

R

o

[

o

FS

o

én

(s
>
[«H]
A
P
-
8
p
=
=]
=
=
o
E:
pd
=
E 1

5
P (GeVic)




"V.Greco, C.M.Ko, R.Rapp nucl-th/0312100

—#— MNon-photonic electron v, P HENIX
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PH ENIX Conclusion | U

v PHENIX measures open charm with single electrons

v" Proton-proton : reasonable agreement with PYTHIA
Charm + bottom
c somewhat lower than reported by STAR

v" d-Au: good agreement with Ncoll scaling for the 4
centrality bins

v Au-Au : good agreement with Ncoll scaling for the 5
centrality bins: o = 0.938 + 0.075 (stat) + 0.018 (syst)

Together with p-p: o = 0.958 + 0.035 (stat)

v NO DEVIATION FROM BINARY SCALING OBSERVED
SO FAR IN OPEN CHARM PRODUCTION
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