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Motivation for Studying Heavy Quarks ﬁfm

O Quark-Gluon Plasma (QGP) can be studied in heavy-ion collisions.
- Results from p+p and d+Au collisions are critical references.
O Heavy quarks are ideal probes to study QGP.

- Produced early in collisions.
- Interact with the medium differently from light quarks and hard to thermalize.

O Sensitive to initial gluon density and gluon distribution.

To study heavy quark production:

— Measuring non-photonic electrons from heavy
quark semi-leptonic decay

— Direct reconstruction of open heavy flavor
mesons via their hadronic decays Open heavy flavor
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Indirect Heavy Flavor Measurement through
Non-photonic Electrons



The Nuclear Modification Factor R, for Au+Au and d+Au iS “IAH
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Non-photonic Electron Invariant Cross Section in 200GeV p+p Collisions isiﬁn
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Study Heavy Quark Production through Electron-
hadron Correlation Measurements
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Disentangle Charm and Bottom Production ﬁsg““
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B Meson is Suppressed in 200GeV Au+Au Collisions ﬁm
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0 ~30-60% of non-photonic electron come from B meson in 200GeV p+p collisions.

JAssume the same fraction in Au+Au collisions, results indicate B meson is
suppressed
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B-decay and D-decay Electrons Spectra is“IA’n
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Broadened Away-side in the NPE and Hadron Correlations 7STAR
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Direct Heavy Flavor Measurements:
Open Charm Mesons Reconstruction
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DO reconstruction in p+p 200GeV
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D* reconstruction in p+p 200GeV iSTAR
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Future of Heavy Flavor Measurement at STAR STAR

SSD at r=22cm - Muon telescope detector (MTD)
PIXEL at r=2.5cm and r=8cm

IST at r=14cm
Heavy Flavor Track (HFT)

Precise determination of secondry- Heavy flavor measurement
decay vertex of heavy flavor mesons through decay muon channels
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Summary and Perspective ﬁﬂn

UIndirect heavy flavor measurement using non-photonic electron (NPE).
- High p; NPE production in central Au+Au collisions is suppressed.

- STAR measurement of High p+ NPE production in p+p collisions are
consistent with published RHIC results.

Study heavy quark production through electron — hadron correlation.

- Measurements of the N_g/(N.p+N.g) and R, indicate B meson suppressed
in central Au+Au collisions.

- Measured D—>e and B—>e spectra in p+p collisions are consistent with FONLL.

- Measured azimuthal correlation triggered by NPE indicates broadening
on the awayside.

dSignificant signal of directly reconstructed D° and D* meson are observed.

Uprecision measurements of heavy quark production with the upgraded detectors
and luminosity. 16
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STAR High p+ NPE Measurements in 200GeV p+p Collisions
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v'p>2.5GeV/c NPE measurements with dramatically different backgrounds

agree with each other very well
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ReP ., and R#8, , Correlation

The R,, for heavy flavor non-photonic electrons (R"F,, ) is given by:

HF v ED i en
Roa=(1—rp)i +raly,

Raa =01677 e (stat) " eir (syst) £0.0117 (norm)
0.0485 | /—0.0815 \BYSE) \

rp = 0.54 + 0.0349 (sta.) + 0.0666 (sys.)

Then we calculate a likelihooddistribution for R®B,, as a function of RéP, ,
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