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Outline

e Motivation I : Heavy flavor in HIC
e Motivation II : Recent NPE results

e Status of low pr NPE analysis in detail
» Inclusive electrons
» Reconstruction of photonic electrons background

» Partner finding efficiency

° Summary

Kunsu OH (kunsuoh(@g HIM 2014-12 Pusan


mailto:kunsuoh@gmail.com

Motivation

e Heavy Flavor in heavy-ion collisions

» HEF quarks are primarily produced 1n initial hard scattering, and are
exposed to the evolution of the hot nuclear matter created at RHIC.

» Using the HF as a probe to study properties
of the QGP and their dependence on e.g.
system size and energy.

e Non-photonic electrons (NPE)  /a

» Semileptonic channel has high
B.R. of open heavy flavor mesons. ns

3.88+£0.05%

» Easy for triggering and identification.

» Comparable with direct reconstructed open heavy flavor mesons.
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Recent D meson results

2 . . . . - T '—_: E v ! ' T ' I .:
40-80% (a) 1F T 10-40% (b) -
— T 1L + 4
S I | Tt z
arXiv:1404.6 | 85 " _’_$¢ ________________ - ; gl S "
< — o T — 5 M T
o STAR Au+Au— D% + X @ 200 GeV, lyl< S osb. | - ] :
OD B O0<p <80 GeV/c ¢ 07< p,<2.2 GeV/c 8 0 L : J S :
- L 0 2 4 6 0 2 4 6 8
9 1.9 - 1 " ! ' | ' | '
© O  2—STARAu+Au— D’ + X @ 200 GeV Central 0-10% —
L= B ® data :
,,8 1 S i I —— TAMU € -
- = 15[ - - - - SUBATECH -
— = 9 [ }_L ------- Torino o
'® I Pl gu::e w/she:'.d.d -
. Y UuKe wW/0 shadad. i
05 < N R A D N, N e LANL &
® 30<p <80GeVlc OL]© 0-80% MB 8 ) -
O I ! I ! I | I ! | — : :
0 100 200 300 400 S 5[ -
(N < f :
part T s = ek
Centrality o L1 5
@ 0 8

e Strong suppression 1s observed at high pr.

» Indication of enhancement pt~0.7-2.2GeV/c, described by models with charm
quarks coalescence with light quarks. — Low pyr NPE also?
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Recent NPE results

PRL 98, 172301 (2007)
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» Production of NPE suppressed at high pr.

» Large systematic errors in PHENIX low pr result.

» Low pr NPE measurement 1s important for total charm quark cross section

measurements.
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The Solenoid Track

er At RHIC (STAR)

* -1 <n <1 coverage

* Uniform acceptance for all
beam energies

* Full TOF barrel (Runl0)

* Low material budget in the
tracking volume
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Low pr NPE analysis

_

: - Inclusive electrons . i

Non-photonic electrons(NPE) e (after electron PID) N s | Photonic electrons(PE) |
D’ D* B, A.... y, ¥, nY ...

e Inclusive electrons: Electron identification with TPC + TOF at low pr.

e Photonic electrons :
» Statistical subtraction by inclusive electrons.
» Reconstruction method.

» Photonic electron reconstruction efficiency :

- Embedding simulation for y and 1 Dalitz decay for reconstruction efficiency estimation.

e Non-photonic electrons :
» Single electron reconstruction etficiency corrected.

» Number of binary collision corrected.
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Inclusive electrons
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e Aut+Au 200 GeV 0-80% VPDMinBias dataset : ~200M events
e Inclusive electron 1s 1dentified by TOF+TPC

» There are many mis-identified particles 1n central collisions with high multiplicity.

» Mis-matched particle : Very fast particle make TOF hit instead of TPC hit particle.

* Merged particle : In the same path, there are 2 particles and measured double value of spcific energy loss

in TPC.
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Inclusive electrons

How to estimate electron yield in Trash box.

1. Fill 2D histograms by eta, pr and centralities.

2. Estimate pure electron sample to fix electron
shape through conversion electrons.

3. Fix m, K, p shape with 2D fitting.

4. Fit the mis-matched kaons and protons at well
separated momentum regions and fiX Npisk/Nk
and N misp/N D-

5. Fit all particles, electron, merged pion, mis-
matched kaons, protons, to obtain their yields.
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mis-matched kaons

Data

examples

Fit function

0.28 <pT <0.29, |eta] <0.1, 0-5% centrality

X-axis projection

Y-axis projection
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mis-matched kaons

Data

examples

Fit function

0.31 <pT <0.32, |eta] <O0.1, 0-5% centrality

X-axis projection

Y-axis projection
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mis-matched kaons

Data

examples

Fit function

0.34 <pT <0.35, |eta| < 0.1, 0-5% centrality

X-axis projection

Y-axis projection
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examples

mis-matched kaons

Data

Fit function

0.37 <pT <0.38, |eta] <O0.1, 0-5% centrality

X-axis projection

Y-axis projection
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examples

mis-matched kaons

Data

Fit function

0.40 <pT <0.41, |eta] < 0.1, 0-5% centrality

X-axis projection

Y-axis projection
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Crossing over electron !

mis-matched kaons
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Fit function
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Crossing over electron !
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Data

Crossin
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Fit function

X-axis projection
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Crossing over electron

mis-matched kaons
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It is very tough job that inclusive electron estimation in central collisions.
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Inclusive electrons

How to estimate electron yield in Trash box.

1. Fill 2D histograms by eta, pr and centralities.

2. Estimate pure electron sample to fix electron
shape through conversion electrons.

3. Fix m, K, p shape with 2D fitting.

4. Fit the mis-matched kaons and protons at well
separated momentum regions and fiX Nuisk/Nk
and N misp/N D-

5. Fit all particles, electron, merged pion, mis-
matched kaons, protons, to obtain their yields.

Kunsu OH (kunsuoh(@g HIM 2014-12 Pusan
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Inclusive electrons

1. Fill 2D histo,
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Photonic electrons
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Work In progress.

—s— same sign background —— same sign background

photonic background photonic background

Y 002 004 006 008 0.0 012 014 016 018 0.2 U 0D20040.06008 01 012 014 016 018 02

Mass(e*e’) (Gev/c?) Mass(e*e’) (Gev/c?)

e | used the “reconstruction method” to statistically subtract the
contribution of photonic electrons to inclusive electrons.

e We estimate the photonic electron contrlbutlon using ete- pairs
with invariant mass < 0.05 GeV/c in real data

_|_ S
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P, [GeV/c]
1 —ve e (BR.=0.70+0.07)%

e Photonic electrons need partner finding (photonic electrons reconstruction) etfficiency correction.
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Partner finding efficiency
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Summary

® Summary :

» Low pt non-photonic electron production in heavy-ion collisions 1s being
studied.

» Inclusive electron estimation method (2D fitting). — Fitting optimisation 1s on
ogoIng.

» Photonic electron yield estimation with Rec. method and corrected with z¥ and y
embedding simulation.

e Outlook :
» Systematic error study for low pr NPE

» The new HFT detector 1s installed : Measurement of B — ¢ and D — ¢ spectra
separately.
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