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Motivation for Studying Heavy Quarks
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Interact with the medium differently
from light quarks.

Non-photonic
electron

Suppression or enhancement pattern

of heavy quarkonium production Open heavy flavor
reveal critical features of the medium.

Cold Nuclear effect (CNM): ey

— Different scaling properties in central
and forward rapidity region CGC.

— Gluon shadowing, etc
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The Long Standing Issue on RHIC NPE Measurement
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Results differ by a factor of two Iin
v'pT spectra

v'Total cross section

v’ p+p collisions

v'Au+Au collisions

Investigation is underway



STAR Solution

v'Significantly Increase the S/B of this analysis (2008-present)
v'Cross check NPE measurements with early runs.

STAR preliminary
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STAR high pT NPE Measurements in 200GeV p+p co
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Measurement done using TPC+EMC using run08 and run05 data.
v'pT>2.5GeV/c NPE measurement with dramatically different background
agree with each very well
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e Combined using “Best Linear Unbiased Estimate”. x?/ndf = 4.81/7 = 0.69



Comparison with the Published NPE Results
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STAR and PHENIX NPE result in 200GeV p+p collisions
v'Are consistent within errors at pt > 2.5 GeV/c

STAR High pT NPE results are consistent with FONLL in 200GeV p+p collisions
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Disentangle Charm and Bottom Production

2.5 < P(trig) < 3.5 GeV/c, PT{assn] > 0.3 GeV/c
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I'g = €3 /(eD +eB)

» Wider Ao distribution for B
meson because of the larger
mass.

Combined fit on data to obtain
the B meson contribution to non-
photonic electron.



Disentangle Charm and Bottom Production
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* Near side: mostly from B mesons
9/18 *Away side: charm (~75%), Bottom (~25%)



B Quark contribution is Significant in p+p colliosions

Pp@200GeV u
STAR prelimiriary

Nuclear Physics A830 (2009)849c
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~30-60% of non-photonic electron come from B meson decay
In 200GeV p+p collisions.
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Constrain B quark Cross Section
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*Obtain B quark high pT spectrum

eConstrain B quark Production Cross Section at RHIC
using Model predictions.
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Future of Heavy Flavor Measurement at STAR
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Summary and Perspective

v'STAR NPE results and PHENIX published result are
consistent within errors at pt > 2.5 GeV/c in 200GeV p+p
Collisions.

v STAR hight pT NPE Results are consistent with FONLL.

v New measurements of D mesons and low pT NPE using
TOF should provide good constraints on total charm cross
section

v’ Expecting exciting results in the coming years with

upgraded detectors and luminosity.
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Future of Heavy Flavor Measurement at STAR
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RHIC 11

Beams: p to U
All combinations Vs = 22-200 GeV

Central AutAu: T~2 T,

Detectors:
PHENIX STAR eRHIC detector?

12 weeks / year physics (split runs)
Average lummosity 7 * 1027 cm2 s
Au+Au lum/year 18.000 bt

Lil’ltR_'[_]Icf'f L intLHC 2

N~ 10 N, ~ 0.05 (central)

6 (JW)uc= © (Jf’"tll)gﬂic 13
0 (Y)ruc = 0 (Y)ruc

LHC

Beams:\}) to Pb

ptp = 14 TeV
p+Pb \Js = 8.8 TeV
Pb+Pb Vs = 5.5 TeV

Central Pb+Pb: T ~35T,

Detectors:
ALICE ATIAS

4 weeks / year physics
Average [uminosity 5 * 1026 cm= 71
Pb+Pb luminosity/year 500 ub-1

CMS

N.e ~ 115 N, ~ 5 (central)




Analysis Method In STAR for High pT NPE
Dominant background: 7% —» Y+ e" 4"

y —>e +e’

N ( photonic)
&

N (npe) = N (inclusive) —

Photonic Reconstruction Efficiency
v’ estimated from embedding.
v'Small variation in € can leads to large difference in NPE
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Combining run5 and run8 results
Using “Best Linear Unbiased Estimate” NIM A500(2003)391,

STAR Preliminary & [ung/runs combined

| rund
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- FONLL uncertainty

Combination Region: 2.5<pT<6GeV/c

Data/FONLL

-------------------------------------------------------------
-------------

ox?/ndf = 4.8/7 = 0.69
*Run05 and run08 are consistent with each other.
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