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STAR Outline

 Motivation.

* Non-photonic electrons (NPE) analysis method.

* NPE results:
- p+p at 200 GeV.

— Au+Au collisions, nuclear modification factor RAAat 200 GeV.

- Azimuthal anisotropy v, in Au+Au at 200 GeV.
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STAR Heavy Ion collisions

* Heavy ion collisions:
— hot and dense nuclear matter

formation - Quark-Gluon Plasma
— cold and hot nuclear matter

effects

* p+p collisions: PP
- baseline

Medium effects quantified by nuclear 1

modification factor:
- ROIA — cold nuclear matter effects.

- RAA — hot nuclear matter effects.
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STAR Heavy quarks

 Heavy quarks:
— large masses S
— early production ha
— p+p collisions - test of the
validity of the pQCD
. y 3
 Heavy ion collisions:
—~ energy loss Non-photonic electron
(nuclear modification factor R,,)

- thermalization (elliptic flow v.,)

* Study of non-photonic electrons is a good way to measure production of
bottom and charm hadrons via semi-leptonic decays.

b-e” +anything(10.86%) c=>e” +anything(9.6%)
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STAR STAR detector at RHIC

Solenoidal Tracker At RHIC: -1< n<1,0<¢<2xn
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Time Projection Chamber
(TPC) — tracking, particle
Identification, momentum

Time of Flight detector
(ToF) — particle
identification at low p_

region.

BEMC — electron
identification at high p_
region, triggering (High
Tower triggers)

BSMD - electron -
identification at high p_



STAR STAR detector at RHIC

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

Electron identification with
TPC in low pregion.
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STAR STAR detector at RHIC

TPC and TOF together are
Solenoidal Tracker At RHIC : -1< n<1,0<p<2x great tool for distinguish

(Cagret ) ( Barrel EtectroMagnetic Calorimeter ) electrons and hadrons in low p
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STAR STAR detector at RHIC

TPC and BEMC together are
Solenoidal Tracker At RHIC : -1< n<1,0<¢p<2x used for electron identification
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STAR NPE analysis method

NPE — ]\]Inclusive>l< purltylnclusive

* Inclusive electrons — identification with
TPC, TOF, BEMC.

* Photonic electrons — background
- identified via small e*e” invariant
mass it
— statistically reconstructed

— main background comes from:
10

Dalitz decay: m° - y+e*+e (BR: ~1.2%)

Gamma conversions: y - e'+e’

—_

Oil—'——l—| T

— corrected for reconstruction
efficiency via simulation.
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Inclusive electron purity

NPE=N N Photonic
Inclusive € Photonic
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Photonic background

STAR . .
reconstruction efﬁuency
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* Photonic electron recontruction efficiency from simulation.

N

6-Photonic

Photonic

NPE — NInclusive * purllylnclusiv
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npe/phe

STAR

NPE in p+p collisions at
Vs=200GeV

* p+p at 200GeV data (year 10 ;\, v NPE STAR p+p 2009, |y|<0.7
i = N + NPE STAR p+p 2008, |y|<0.5
2009): TS NN NPE p+p 2012 STAR, |y|<0.7
< = 0 NPE PHENIX p+p 2005, |y|<0.35
Q 10 - v' FONLL .
e Spectrum was extended to > FONLL uncertainfies
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p+p 2008 - H. Agakishiev et al. [STAR Collaboration], Phys. Rev. D83, 052006,(2011)
09/26/2014 p+p PHENIX - A.Adare et al. [PHENIX Collaboration], , Phys. Rev. C84, 044905 (2011).

FONLL - M. Cacciari, P. Nason and R. Vogt, Phys. Rev. Lett. 95, 122001 (2005)



STAR Data to FONLL ratio

e Spectrum was extended
to the low p_region.

STAR Preliminary

4
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NPE In Au+Au collisions at

S

* Au+Au at 200GeV (year 2010 data):

— suppression at high p_compared

with FONLL calculations
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Nuclear Modification Factor In
STAR Au+Au collisions at \/SNN:ZOOGeV

I-J

_ - @® 0-10% (Ncoll: 941)
— Strong suppression ifSIﬂﬁ' Prefiminary 7 r* 0-12%

i i . O D° 0-10%
Is observed at hlgh pT' L5 B s normalization uncertainty

- Strong P &
suppression is similar ~ b
as for D° mesons and -
light hadrons. -

0.5_—
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M <Ney>  dN ool Y D°- arXiv:1404.6185 [nucl-ex] — accepted by PRL
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http://arxiv.org/abs/1404.6185

NPE elliptic flow in Au+Au

STAR collisions at \/SNN: 200 GeV

e Initial geometry asymmetry —

final momentum anisotropy. PND'ZS:EPHENI'XH{EH' e —
. . _ - mv,{2 min%@ag 200 GeV | (a)
* Results obtain using 2-particle 0.2FeV, 4] min-bias
and 4-particle correlations. i %P?lgh*T”W“ 5
0.15 " _non-flow (p+p data) * l i

- Finite v_ at low p_together

with strong suppression in 0.1
high p_ indicates strong

charm-medium interaction. 0.05[-Cif
% 0-60% centrality
. Increase of v_ at high p_can O | | | | | | T
arise from jet-like correlations 0 1 2 3 4 5 6 7 8

or from path length
dependence of heavy quark
energy loss.

P, [GeV/c]

V, - arXiv:1405.6348 [nucl-ex]
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NPE R and elliptic flow in Au+Au
collisions at Vs = 200 GeV
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Gluon radiation scenario alone fails to explain large NPE suppression at high p_.

Finite elliptic flow together with large suppression at high p_ at \/SNNZ 200 GeV indicate that
heavy quarks interact strongly with the surrounding partonic medium.

It's challenging for model calculations to describe the suppression and v, simultaneously.



PXL at 2.5 and 8 cm

IST at 14 cm | aERag \

stap Heavy flavor tracker (HFT)

Projected NPE results with HFT
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Year 2014.

e Heavy Flavor Tracker (HFT) -

« HFT will allow measurement of B - e and D — e spectrum separately in
Au+Au.
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STAR Conclusions

 Measurement of the NPE spectrum in p+p collisions was extended to
the low p_region.

 We observed strong suppression of NPE in Au+Au collisions. Similar
suppression as for light hadrons.

- NPE v_at 200 GeV: finite v_ at low p_together with strong suppression at
high p_indicates a strong charm-medium interaction.

* The new HFT detector will allow measurementof B - eand D - e
spectra separately.
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STAR
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Thank you!
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