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Introduction

Heavy quark production study is important for
both high energy and relativistic nuclear physics

In p+p
- stringent test of pQCD
- valuable reference for heavy ion collisions

In Au+Au
- quarkonia suppression due to Debye screening a signature of QGP
- comparison to light quarks provides valuable information about
QGP properties (e.g. strong coupling of the medium)

In this talk:
- Open heavy flavor and quarkonia in leptonic channel by PHENIX
- Emphasis on p+p collisions with some glimpses of Au+Au
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PHENIX Experimental Setup
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Open Charm and Beauty
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Open Heavy Flavor Measurement in PHENIX

PHENIX measures open heavy flavor 7
indirectly via semi-leptonic decays, K*,}/

and lepton pairs with both leptons A L =5y,
from semi-leptonic decays 7//

- Measure spectrum of all electrons.
£ - Subtract photonic electrons using cocktail of
s known (measured) sources: conversions,

Dalitz decays of ™° and n, etc.
- Additional subtraction of quarkonia contribution.
- Cross-check of photonic contribution

by inserting converter.
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Heavy Flavor Electrons

Open Heavy Flavor: Charmonium Subtracted
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e-hadron invariant mass (per electron)
is different for B and D meson decays
(arXiv:0903.4851, submitted to PRL)
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Charm and beauty from di-electron spectra
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Charm and beauty cross-sections

o and o from single electrons and di-electrons agree

ccbar bbbar

with each other and NLO pQCD calculation.

First measurement of beauty
cross-section at RHIC energy
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Open heavy flavor in Au+Au
Nuclear Modification Factor: R, = Yield in Au+Au /N coLL / Yield in p+p

where N is number of binary collisions calculated using Glauber model
LL
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Quarkonia
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J/Y polarization

Measure decay lepton angle (8) in J/Y rest frame relative to J/Yy momentum in lab frame.
Helicity frame - correlation between J/ spin and momentum.
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J/YP in Au+Au

Quarkonia suppression is
similar to open charm
suppression

Suppression at RHIC similar

R,, = Yield in Au+Au/N__ / Yield in p+p
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Upsilons in p+p

Combinatorial background subtracted
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Upsilons in Au+Au
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Conclusions

- PHENIX has excellent capability to study heavy quarks
In p+p, p+A, and A+A collisions.

- Open charm in p+p is in good agreement with FONLL

- Open charm/beauty separated; both cross-sections in agreement
with NLO pQCD calculation

- In Au+Au open charm suppression similar to that of light quarks

- J/Y in p+p are well described by new “s-channel cut” Color Singlet
Model, except for forward rapidity polarization

- J/Y to Y ratio, and Y’ feed-down to J/Y similar to other energies
- Upsilon cross-section in p+p follows world trend vs root(s)

- Upsilons in Au+Au appear to be suppressed
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