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Motivation

e Non-photonic electron

» heavy-flavor semileptonic
decays

p to study heavy flavor
production.

e PHENIC non-photonic

electron results.
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NPE Analysis Scheme

Inclusive electrons
(after electron ID)

\ Non-photonic electrons(NPE) I \Photonic electrons(PhE)7 \ Hadron contamination 7
— e | e ——m e—

\/ v

Photon conversions (y — €" + ¢7) p, ®, @ vector meson Dalitz decays
in the detector material and and/or di-electron decays,
n® and n Dalitz decays. Kaon decays and etc..
CTEEEERERETT D — CTEEEERERETT D —
The invariant mass of Contributions from all other
electron-positron pairs from sources of photonic background
photon conversions or Dalitz combined are only a few
decays will be very small. percent of the total

background and can be ignored
when compared to systematic
uncertainties.
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The Solenoid Tracker At RHIC (STAR)

RUILEEE
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Full azimuthal coverage
-1 <n <1 coverage
Uniform acceptance for all §
beam energies |
Full TOF barrel (Runl0)
Low material budget in the
tracking volume

Tuesday, February 21, 12




Runl0 Au+Au 200GeV MinBias

MinBias Au+Au 200GeV

= Trigger: MinBias Cut Events size

10 Total 226M

0 ‘\ Vz [cm] (-40, 40) 218M

s \' vpdVz - Vz [cm] (-3,3) 200M

. \ Centrality(refmult) [%(#)] | 0-60(> 41) 154M
‘o;wo'zéoaéocéoséomréowmr ¥ 3.1:0MlE MY 2A

2937 229 g4 AR A4 ¥E

Primary track? yes
TOF hits matched? yes
global DCA [cm] <1.0
nFitPts [#] > 20
nFitPts/nMax > 0.52
ndEdxFitPts [#] > 15
1/8-1 (-0.025, 0.025)
rapidity (-0.5, 0.5)
pr [GeVic] (0.2, 20)

S s 0 s 0 5 10 5 20
vpdVz - Vz (cm)

%32: 449 RE A% A4 49 27
1% 3.6: Vertex Z2} vpd Vertex Z2] }o]
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Electron identification
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pure Hadron’s sample
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21§ 3.10: High purity hadron sample
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pure Electron sample
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221§ 3.11: Invariant mass of electron pair Vs. p; and pure electron no, Vs. py distri-
bution.
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Efficiencies correction

TPC Tracking Efficiency - track reconstruction efficiency and TPC acceptance efficiency
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1% 3.14: TPC Tracking Efficiency for each centrality

TPC tracking efficiency depend on
centrality (Reference multiplicity).

Positron embedding study

same cut applied with real data analysis
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Efficiencies correction

TOF matching efficiency - TPC track and TOF hit matching efficiency and TOF matching efficiency
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19 3.15: TOF Matching Efficiency
12

TOF matching efficiency depend on
particle momentum.

We expect pr dependency will be small
effect for low mass particle (electron).

From 7t and K efficiency, we decide TOF
matching efficiency for electron is 60%.
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Efficiencies correction

ndEdxFitPts(number of dE/dx fit points) cut efficiency.
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Transverse momentum p r((;e\",’c)

719 3.16: ndEdzFitPts cut efficiency

ndEdxFitPts (number of dE/dx fit points)
cut efficiency is not included TOF tracking
efficiency technically.

We obtained to compare w/ ndEdxFitPts
cut and w/o ndEdxFitPts cut in real data.
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Efficiencies correction

|1/B—1] cut efficiency.
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Photonic Background
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I 3.19: FAto]| 9] g w7
e  We obtained photonic electron yield by electron pair invariant mass < 0.15 GeV/c>.
° vy — e¢"¢~ photon conversion in the material in STAR detector.
L 0 — ye'e™ (1.174 £0.035)%
o n—vyee (0.70+£0.07)%

®  Photonic electron needed partner finding efficiency.

I5
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Partner Finding Efficiency
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NPE pr Distribution
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-1 ¥ 3.21: inclusive electron and photonic electron spectra with global/primary partner

Global track

reconstructed from TCP information only

®  Primary track

reconstructed from TPC + vertex position
bias.

Low partner finding efficiency (~5%)

In principle, it will be same with global
and primary partner.
primary partner finding efficiency is too

low, small fluctuation will be make large
difference.

global partner will be better. Also, we
need investigate study for global partner.
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Summary

® | obtained non-photonic electron

yield in 200 GeV Au+Au collisions. 0-60% central éveints

» (new) PID method using TPC and * Kunsu
TOF = * Wei
» low pr NPE yield " | . L] Wengin (sys. errors)
e To-do
» investigate study for backgrounds : e
- photonic backgrounds ——
- hadron contamination STAR Internal only —t&—'_ﬁ_
- light vector meson di-electron/ - —N= g
Daliz decay

"0 05 1 15 2 25 3 35 4 45 5 p,(Gev/)

“1 ¥ 4.1: Non-photonic electron spectra with Wie's and Wengin's result

Thank you for attention.
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Backup

In the STAR environment, the inclusive electron sample consists of several sources of
electrons:

e Photon conversions (Y —— e+ + e—) in the detector material between the inter- action point and
the TPC. There are several sources for the conversion photons: direct photons, photons from

70, 1) decays, etc.

e 10, n, etc. scalar meson Dalitz decays. m0 ——e+ +e— +Yy (1.198+0.032)% n——e+ +e— +Y
(0.60+0.08)%

* 0,w, ¢ vector meson Dalitz decays and/or di-electron decays.
e Kaon decays
* Heavy quark (charm and bottom) hadron semi-leptonic decays.

e Other possible contributions such as Dell-Yan, heavy quarkonium decay, thermal electrons, etc.

Reference: Xiaoyan Lin’s PhD Thesis for STAR collaboration
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1p

Track cuts

: 'Au+

Au Runl0 0-80%
after |/beta cut

Tagged e
Cuts : Global Global Global
Primary partner 1 partner 2 partner 3
partner
Primary track? yes no
TOF hits matched? yes no yes
ylocal (-1.9, 1.9) - (-1.9,1.9) -
zlocal (-3.2,3.2) - (-3.2,3.2) -
global DCA [cm] <1.0 - - -
nFitPts [#] >20
nFitPts/nMax >0.52
ndEdxFitPts [#] >15
pr [GeV/c] (0.2,20)
pseudo-rapidity (-0.7,0.7) -1, 1)
- (-0.025, _ (-0.025, )
l/beta - 1 0.025) 0.025)
nSigE - (-1,2)
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Position

Conversion
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Conversion Position
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GP2 / GP1 ratio

TPC + TOF matching + TOF PID
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TPC only

GP2 / GPI1 ratio

TPC + TOF matching + TOF PID
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GP3 / GP1 ratio

TPC only

GP3 / GPI1 ratio

TPC + TOF matching
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TPC only

GP3 / GPI1 ratio

TPC + TOF matching
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