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Motivation |: Elliptic flow
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v scaling with Number of in NCQ region:

Constituent Quarks (NCQ) X no mass dependence
X no flavor dependence

(P\=4)
M$Q : partonic degrees of freedom ?
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Motivation Il: Charm v2
V.Greco, C.M.Ko nucl-th/0405040

charm quarks flow
20L O singlee’™ : just like light quarks
| | (upper limit, no jets)

@ singlee”” V,.=0

9 only light quarks flow
10 (lower limit)

Charm flow interesting because:

Charm is produced almost exclusively in hard processes at first impact.
No initial v2 at production —>CV2 must come from interactions with the medium )
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Electron v2 as a proxy for D-meson v,
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e Emission angles are well preserved above p = 2GeV/c
o 2-3 GeV Electrons correspond to =3.8GeV D-Mesons
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Electron ID In STAR EI\/IC

1. TPC: dE/dx vs p for p>2GeV
2. EMC: Tower E >1.5GeV

3. EMC: Tower E = p/E

4. EMC: Shower Max Detector
(SMD) shape to reject hadrons

5. TPC:dE/dx cut
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Electron ID in STAR — EMC

1. TPC: dE/dx vs p for p>2GeV 3 ono- clectrons
2. EMC: Tower E >1.5GeV F
600
3. EMC: Tower E = p/E “““i
200
4. EMC: Shower Max Detector RN P eyt o
(SMD) shape to reject hadrons
5. TPC: dE/dx cut
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Electron ID in STAR — EMC

electrons

1. TPC: dE/dx vs p for p>2GeV

hadrons

2. EMC: Tower E >1.5GeV

3. EMC: Tower E = p/E

4. EMC: Shower Max Detector
(SMD) shape to reject hadrons

5. TPC:dE/dx cut
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dE/dx / (keV/cm)
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Electron ID in STAR — EMC

’ number of SMD strips for hadrons({based on dE/dx), P>2GeV, P/E>2

1. TPC: dE/dx vs p for p>2GeV

2. EMC: Tower E >1.5GeV

3. EMC: Tower E = p/E

4. EMC: Shower Max Detector
(SMD) shape to reject hadrons

5. TPC:dE/dx cut

v e purity 98-94%

¢’ h discrimination power ~|0*

v/ Works best for p > 1.5 GeV/c,
perfect complement to the ToF

IIII|III
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Electron ID in STAR — EMC

number of SMD strips for electrons, P>2GeV, 0<P/E<2

1. TPC: dE/dx vs p for p>2GeV

2. EMC: Tower E >1.5GeV

3. EMC: Tower E = p/E

4. EMC: Shower Max Detector
(SMD) shape to reject hadrons

5. TPC:dE/dx cut

v e purity 98-94%

¢’ h discrimination power ~|0*

v/ Works best for p > 1.5 GeV/c,
perfect complement to the ToF

IIII|III
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dE/dx / (keV/cm)
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Triggering capabilities of the EMC

EMC provides a Level O
high-pT electron trigger

e Runs for every RHIC
crossing (10 MHz)

e More sophisticated triggers
already working

e J/VY (in ptp)
o Jet

1/N,,;; dN/dp_ (1/(GeV/c)
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Electron sources
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Removal of y-conversions and 1r¥-Dalitz decays
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Calculating the non-photonic v»
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Measure the e*- v» twice:

Sample A: without photonic electron rejection (inclusive)

Sample B: after photonic electron rejection
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Calculating the non-photonic v»
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Non-photonic electron vo from STAR

/Sy = 200 GeV " Au + 7' Au Collisions at RHIC (V)
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non-photonic e*~ vz similar to meson v

X However uncertainties are still large
X Systematic uncertainties estimated to be ~30-40%
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Non-photonic electron vo from STAR
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Phenix : Min. Bias
Star: 0-80%

Phenix:

hucl-ex/0502009

V.Greco, C.M.Ko
nucl-th/0405040

Data favors the v2,c = vajight-q hypothesis

X Systematic uncertainties estimated to be ~30-40%
X Can not rule out the v2c=0 hypothesis

BROOKHFAVEN Quark Matter 2005 Frank Laue (laue@bnl.gov) 16



Charm elliptic flow from the Langevin Model

Moore & Teany hep-ph/0412346
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e Diffusion coefficient in QGP: D =T/Mn (n momentum drag coefficient)
e |angevin model for evolution of heavy quark spectrum in hot matter
e Numerical solution from hydrodynamic simulations

e pQCD gives Dx(211T) = 6(0.5/xs)2
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sSummary

v" We have measured the v2 of non-photonic single electrons

between pTt =2-5 GeV/c in minimum bias Au+Au collisions as sqrt
(s)=200 GeV.

v Preliminary results indicate strong non-photonic electron v
v favor the vac = vaight-q hypothesis
V' suggesting charm collectivity

* Statistic and systematic uncertainties are too large to
conclusively rule out the v2c=0 hypothesis.

* Non flow effects have to be addressed.

v Non-photonic electron (charm) v2 and and non-photonic(charm)
Raa go hand in hand.

* Novel processes to boost up charm x-sections are needed to
explain v2 and Raa

* |deas are out there, but quantitative calculations not yet.
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Backup Slide
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Trigger Issues

e E1=E * sin(theta)

E / sin2(©)=3GeV

9

8

e ADC thres corr = ADC*Ecal *sin(theta) .
e For this plot, 3 GeV < 6
2,

~~
e ADC thres used = ADC*Ecal /sin(theta')jJ 3

e For this plot, 3GeV *sin? 2
(theta) ‘

e
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e Factor 5 loss in efficiency

BROOKHPRAVEN Quark Matter 2005 Frank Laue (laue@bnl.gov)

NATIONAL LABORATORY

21



C

ross-check: Meauring the

photonic vz directly
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. selected photonic electrons with mass<50 MeV/c2 (almost pure photonic)

. selected photonic electrons with mass<150 MeV/c2

® exact amount of photonic / non-photonic in each sample known
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Cross-check: Meauring the
photonic vz directly
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6

e use same Ansatz as in Method 1 to calculate the photonic and
random V>

e since it is an very pure sample of the photonic electrons, photonic
v2 is well constrained using this method
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Calculating the non-photonic v, : Method 2
(checking the photonic v»)
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® use same Ansatz as in Method 1 to calculate the photonic and
random vz

® since it is an very pure sample of the photonic electrons, photonic
v2is well constrained using this method
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Electron sources

PR ptp—oe+X d+Au —e+X et/-
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STAR: nucl-ex/0407006
Pythia tuned to STAR data method
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Removal of y-conversions and
m°-Dalitz Decays
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~50% of electrons originating from Y-conversions and T°-Dalitz
decays can be removed with invariant mass method
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Removal of y-conversions and
m°-Dalitz Decays
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~50% of electrons originating from Y-conversions and 1°-Dalitz
8 8
decays can be removed with invariant mass method
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