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Di-electron Production in Heavy-ion Collisions
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Di-electron from Photon Interactions

STAR, PRL 121,132301 (2018)
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» The hadronic cocktail, can describe the data « Equivalent Photon Approximation (EPA): —
for pr > 0.15GeV/c in all three mass regions In a specific phase space, EM fields can be
» The observed excess is found to concentrate quantized as a flux of quasi-real photons

below pr = 0.15GeV/c
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of 80-100% is a bridge between HIC and
UPC yy — ete~process
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Excellent electron identification capability
with the information from TPC and TOF
High electron purity( 95% in no, non-
overlapping area) sample with STAR PID



Mass Distribution in Low-py

102 = 102 = AutAu s, = 54.4GeV o sional  — total cocktail
E AutAu \JISNN =54.4GeV —— UnLikeS ; Centrality: 80-100% e otal cocktal
102 :_ Centrality: 80-100% —o LikeS ,-:l 03 E0< P, < 0.15 GeV/e  Tee  — TOMML0.0.0/y
— E ee — -
i~ F 0<p,<0I5GeVic —— UnLikeS - LikeS >~ F .,
Lo 0107 e .
=>10" E DS > - * e
Q = 2y o @ B
O T A O10° =
~ | - = STAR PRELIMINARY
g10™ E ; F— STAR PRELIMINARY Egil 0 B
= - T I E
© - —— E —
Z10° Z. L
S = 5107 =
107 = T 108
E :I.VI|IIII|III!|IIII|IIII L .|
PRI AT A RN N MM TN NN SN NN NN NN N AT NN TR SR N A N N S R T
0 0.5 1 15 2 25 0 0.5 1 1.|‘\5/| G? v/ 22.5 3 3.5 4
M. (GeV/c?) ce (GEV/CY)

 First di-electron measurement at the centrality of 80-100% at STAR
 Significant enhanced di-electron yield compared to hadronic cocktail
« No vector meson is observed

v Forbidden for real photons with helicity + 1
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 Observed excess is concentrated below 0.2GeV/c in
80-100% compared to the cocktall

 Similar p; distribution of e*e™ pairs to those of

v" Indication of yy - e*e™ production
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cos(4A¢p) Modulations

 Lorentz contraction of EM fields — ot Data - Cocktal
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E — - Polarized 1y - e"e (QED) arXiv : 1910.12400
‘ ‘ ‘ | ‘ ‘ ‘

v More statistics is needed to confirm the trend
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Summary

First di-electron measurement at the centrality of 80-100% at \/syy = 54.4 GeV at
STAR

v" Bridge of HIC and UPC yy — e*e~process

* The very low-py di-electron mass spectra are significantly higher than hadronic
cocktail and the p4 distribution is similar to 60-80% Au+Au 200 GeV results

v" Indication of yy - e*te~"process

« Indication of cos(4A¢) modulations in linearly polarized yy — e*e~process,
but more precise measurement is needed to improve the significance
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Mass Distribution in Low-py
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