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Summary

1)𝐻𝐹𝐸 𝑝𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑜𝑛 𝑖𝑛 𝑡ℎ𝑒 𝑝𝑇 𝑟𝑎𝑛𝑔𝑒 𝑜𝑓 0.35 − 2.5𝐺𝑒𝑉/𝑐 𝑖𝑛 𝑝 + 𝑝 𝑐𝑜𝑙𝑙𝑖𝑠𝑖𝑜𝑛𝑠 𝑎𝑡 𝑠 = 200 𝐺𝑒𝑉 𝑖𝑠 𝑚𝑒𝑎𝑠𝑢𝑟𝑒𝑑.
2)𝑇ℎ𝑖𝑠 𝑚𝑒𝑎𝑠𝑢𝑟𝑒𝑚𝑒𝑛𝑡 𝑝𝑟𝑜𝑣𝑖𝑑𝑒𝑠 𝑎 𝑟𝑒𝑓𝑒𝑟𝑒𝑛𝑐𝑒 𝑓𝑜𝑟 𝑁𝑢𝑐𝑙𝑒𝑎𝑟 𝑀𝑜𝑑𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛 𝐹𝑎𝑐𝑡𝑜𝑟 𝑅𝐴𝐴 𝑚𝑒𝑎𝑠𝑢𝑟𝑒𝑚𝑒𝑛𝑡 𝑖𝑛 ℎ𝑒𝑎𝑣𝑦 − 𝑖𝑜𝑛 𝑐𝑜𝑙𝑙𝑖𝑠𝑖𝑜𝑛𝑠.

Efficiency Background from hadron decays

Analysis

Time Projection Chamber 

•|η|<1,full azimuth 

•Tracking, momentum. 

•PID through dE/dx 

Time of Flight 

•|η|<0.9,full azimuth 

• PID through TOF 

• Timing resolution:~85 ps. 

Barrel Electromagnetic Calorimeter 

•|η|<1,full azimuth 

• p/E for PID 

• Fast online trigger

Study background by simulations

1) 𝐾 → 𝑒𝜋𝑣 𝐾𝑒3 :

𝐾+ → 𝑒+𝜋0𝑣 𝐾𝐿
0 → 𝑒±𝜋∓𝑣

2) dielectron decays of vector mesons :

𝜔 → 𝑒+𝑒−/𝜔 → 𝜋0𝑒+𝑒− 𝜙 → 𝑒+𝑒−/𝜙 → 𝜂𝑒+𝑒−

Dataset: 299M min-bias events 

from p+p 200 GeV from Run 12

Inclusive electron Photonic electron identification

 Inclusive electron

1)𝑃𝑎𝑟𝑡 𝑜𝑓 ℎ𝑎𝑑𝑟𝑜𝑛𝑠 𝑟𝑒𝑗𝑒𝑐𝑡𝑒𝑑 𝑏𝑦  𝑑𝐸 𝑑𝑥 𝑎𝑛𝑑 𝑣𝑒𝑙𝑜𝑐𝑖𝑡𝑦 𝑐𝑢𝑡𝑠

2)𝐹𝑖𝑡 𝑛𝜎𝑒 𝑑𝑖𝑠𝑡𝑟𝑖𝑏𝑢𝑡𝑖𝑜𝑛 (𝑛𝜎𝑒 =  ln  
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−𝑒𝑙𝑒𝑐𝑡𝑟𝑜𝑛 𝑓𝑖𝑡 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛: 𝐺𝑎𝑢𝑠𝑠𝑖𝑎𝑛

3)𝐺𝑒𝑡 𝑝𝑢𝑟𝑖𝑡𝑦 𝑎𝑐𝑐𝑜𝑟𝑑𝑖𝑛𝑔 𝑡𝑜 𝑛𝜎𝑒 𝑑𝑖𝑠𝑡𝑖𝑏𝑢𝑡𝑖𝑜𝑛 𝑎𝑛𝑑 𝑐𝑢𝑡

 Photonic electron 

1)𝑇𝑎𝑔𝑔𝑒𝑑 𝑒𝑙𝑒𝑐𝑡𝑟𝑜𝑛 + 𝑝𝑎𝑟𝑡𝑛𝑒𝑟 𝑒𝑙𝑒𝑐𝑡𝑟𝑜𝑛, 𝑔𝑒𝑡 𝑀𝑒𝑒 𝑑𝑖𝑠𝑡𝑟𝑖𝑏𝑢𝑡𝑖𝑜𝑛
( 𝑀𝑒𝑒 < 0.15  𝐺𝑒𝑉 𝑐2,  𝑝𝑎𝑖𝑟𝐷𝑐𝑎 < 3.0𝑐𝑚 )

2)𝐵𝑎𝑐𝑘𝑔𝑟𝑜𝑢𝑛𝑑 𝑟𝑒𝑐𝑜𝑛𝑠𝑡𝑟𝑢𝑐𝑡𝑖𝑜𝑛:
𝑈𝑛𝑙𝑖𝑘𝑒𝑆𝑖𝑔𝑛 − 𝐿𝑖𝑘𝑒𝑆𝑖𝑔𝑛(𝑠𝑎𝑚𝑒 𝑒𝑣𝑒𝑛𝑡)

 Non-Photonic electron(NPE)

• TPC tracking eff. and PHE reconstruction eff. are 

from MC simulations (embedding)

• Other effs. are extracted using photonic electron 

sample from data

Systematic Uncertainty

 Cuts

 Electron raw yield extraction

 Efficiency

 Background from vector mesons decay
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HFE invariant cross section                                              HFE Data/FONLL 

 Spectrum is extended to low pT and has a better coverage compare to STAR previous published result.

 Consistent with FONLL calculation.

STAR Preliminary

Heavy quarks are believed to be produced at early stages of high-energy heavy-ion collisions. Measurements of heavy quarks can improve our understanding 

of parton interactions with the Quark-Gluon Plasma (QGP) and its properties. Heavy quark production in p+p collisions is a baseline to investigation of the QGP 

in heavy-ion collisions and is expected to be well described by perturbative Quantum Chromodynamics (pQCD). However, the pQCD calculations have large 

uncertainties at low transverse momentum (pT). Thus measurements of heavy quark production at low pT in p+p collisions, which can be studied by measuring 

electrons from semi-leptonic decays of heavy flavor hadrons, are crucial for constraining the pQCD models.

In this poster, we will present the STAR measurements of low pT heavy flavor decay electron (HFE) production in p+p collisions at √𝑠=200 GeV in RHIC run 

2012.

Abstract
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𝑁 𝑖𝑛𝑐𝑙𝑢𝑠𝑖𝑣𝑒_𝑒 ∗ 𝑝𝑢𝑟𝑖𝑡𝑦 −
𝑁 𝑝ℎ𝑜𝑡𝑜𝑛𝑖𝑐_𝑒

𝑃ℎ𝑜𝑡𝑜𝑛𝑖𝑐 𝑒 𝑟𝑒𝑐𝑜𝑛𝑠𝑡𝑟𝑢𝑐𝑡𝑖𝑜𝑛 𝑒𝑓𝑓.
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