HEP 2013

EP_E Stockholm
18-24 July 2013

(inffo@eps-hep2013.eu )

Open Charm Hadron Production in
p+p and Au+Au collisions at STAR

David Tlusty
NPI ASCR, CTU Prague
for the STAR collaboration




iR Outline

1. Motivation
2. STAR detector and analysis
3. DY%in Au+Au 200 GeV collisions

4. D°and D* in p+p 500 GeV collisions

5. Summary

David Tlusty, STAR EPS HEP 2013, Stockholm

ERS



Heavy Flavor Physics at RHIC i

Early Universe The Phases of QCD

Future LHC Experiments

e Questions to be
answered

* Properties of the
strongly-coupled system
produced at RHIC, and
how does it thermalize
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* weak or strong P S
interactions of energetic e (Y ot o
partons with QCD /

Matter Neutron Stars
matter? e S

900 MeV
Baryon Chemical Potential

e detailed mechanism for
partonic energy loss
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Why to study heavy quarks 7Y
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How to Measure Charm Quarks wim,
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STAR How to Measure Charm Quarks

ERS

* Indirect measurements through semi-

leptonic decay

* can be triggered easily (high p;)

* higher Branching Ratio

* indirect access to the heavy quark kinematics
* contribution from both charm and bottom hadron

decays
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SIAR How to Measure Charm Quarks ERS
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* Indirect measurements through semi-

leptonic decay
can be triggered easily (high p;) &
“

*

* higher Branching Ratio

* indirect access to the heavy quark kinematics
*

contribution from both charm and bottom hadron
decays

* Direct reconstruction

* direct access to heavy quark
kinematics

* difficult to trigger (high energy
trigger only for correlation N DO
measurements) on?

* smaller Branching Ratio

* large combinatorial background K T+

(need handle on decay vertex)

/
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The STAR Detector EPS

Solenoidal Tracker At RHIC -1k <1,0<d<2m
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The STAR Detector i
Solenoidal Tracker At RHIC : -1< N<1,0<¢<2n
[ Magnet l [\Barrel ElectroMagnetic Calorimeter ] * VPD:
( Time Projection Chamber u Time Ot Flight ] minimum bias
I il = [? Beam Beam Counter ] trigger
L
Vertex Position Detector
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The STAR Detector i,

Solenoidal Tracker At RHIC : -1< N<1,0<¢<2n

Magnet [\Barrel ElectroMagnetic Calorimeter ] * VPD:
[ Time Projection Chamber u Time Ot Flight ] m.inimum bias
|\ 0\ \! T [? Beam Beam Counter ] trigger
* TPC:
PID, tracking
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The STAR Detector i,

Solenoidal Tracker At RHIC : -1< N<1,0<¢<2n

@ [\Barrel ElectroMagnetic Calorimeter ] % VPD:

[ Time Projection Chamber Df Time Ot Flight ] minimum bias
| u trigger
L\ R\ |\ Tt [? Beam Beam Counter ]

* TPC:
PID, tracking

* TOF:

PID (time resolution 110
ps in p+p, 87 ps in Au+Au)
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Hadron Identification EES

TOF provides clean sample of kaons
with momentum up to ~1.6 GeV/c
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TPC better than TOF for track with
momentum above ~2.5 GeV/c
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D% in Au+Au 200 GeV (Run 10 & 11) v

Raw Counts (x 10")
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s D° Au+Au 200 GeV Invariant Yield Spectra & R,, €68
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Raa VS pr1In centra

ity bins
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Raa VS pr1In centra

ity bins
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Raa VS pr1in centrality bins
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Number-of-binary-collisions Scaling i
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binary collisions scaling =>
Charm quark produced at early stage of
collisions.
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s DO Au+Au 200 GeV Elliptic Flow
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sikR D®and D* p_ Spectra in p+p 500 GeV ERS
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sikR D®and D* p_ Spectra in p+p 500 GeV ERS
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Total Charm Cross Section Wi,
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7 Summary i

"
A

% DO are measured in Au+Au 200 GeV up to 6 GeV/c for 3 centrality bins.

= Charm cross sections at mid-rapidity follow number of
binary collisions scaling

= Strong suppression above 2.2 GeV/c in central collisions, consistent
with resonance recombination model; the Raa shape consistent with
prediction from the SUBATECH group
% DO observation might indicate non-zero v-

% D9 and D* are measured in p+p 500 GeV up to 6 GeV/c
= d°0°/prdprdy consistent with FONLL upper limit.

% Further improvement with Heavy Flavor Tracker

David Tlusty, STAR EPS HEP 2013, Stockholm 15



Thank you

16



Heavy Flavor Tracker ERS
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1) Raw Counts — Difference between methods

nFitPoints - difference between
MC(nFitPts>25)/MC(nFitPts>15) and
Data(nFitPts>25)/Data(nFitPts>15)

2)

3) DCA - difference between MC(dca<1)/MC(dca<2)

and Data(dca<1)/Data(dca<2)
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(dca<1)/(dca<?2): Pions
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Systematic error study




