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Di-leptons and photons
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Excellent penetrating probe:

’ ;* ! ;* » Created throughout evolution of system.
* Minimum interactions with QCD medium.
Direct photon:

a g g q

Annihilation Compton Scattering

« Kinematic range links to different sources
« High p; (>5 GeV/c) --- initial hard scattering.
* Low p; (1-5 GeV/c) --- QGP.
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Dielectron physics
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111 —1¢ LowMass Range (LMR <1 GeV/c?)
x°.n Dalitz-decays - in-medium modification of vector mesons.
possible link to chiral symmetry restoration.

* Intermediate Mass Range (IMR 1.1-2.9 GeV/c?)
QGP thermal radiation.
Heavy-flavor modification.

¥ « Very Low Mass Range (0-0.3 GeV/c?)
Drell-Yan Link to direct photon via internal conversion.

Low- Intermediate- High-Mass Region Low Pt (1'5 GeV/C) production IS related to
L 1 <otm 1 thermal radiation.
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1 2 3 4 5 High p (>5 GeV/c) production is from initial hard
mass [GeVIC] - geattering, test of pQCD and PDF.
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Dielectron in p+p at 200 GeV
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Cocktail [STAR, Phys. Rev. C 86, 024906 (2012)] with
updated charm cross section 0.797+0.3/- 0.36mb [STAR,
Phys. Rev. D. 86, 072013(2012)]

Run9 p+p: [STAR, Phys.Rev.C. 86, 24906 (2012)]

p+p results has been improved significantly with ~7 times more statistics.
More precise baseline for Au+Au studies.
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Au+Au 200 GeV results

based on a p broadening scenario:
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Centrality and p; dependence
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Consistent with model calculations.

centrality [ yield (x107°) [ yield/cocktail
0-10%(13.63 +1.01 +2.06(2.03 +0.15+ 0.31
10 - 40%] 4.81 £0.22 +0.71 |1.63 +0.08 + 0.24
40 - 80%| 0.85 4+ 0.03 +0.12 [1.51 4+ 0.06 4 0.22
0-80%|3.87+0.13 +0.57 [1.76 & 0.06 & 0.26
Bingchu Huang

Yield in 0.3-0.76 GeV/c?
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Increasing from peripheral to central and from low to high p-.

pr (GeV/c)| yield (x107°) | yield/cocktail

0-0.5 115 £+ 0.09 = 0.20{1.71 +0.12 + 0.29

0.5-1.0 [158 +0.07 +0.27]1.56 £ 0.07 £ 0.27

1.0-1.5 |066 +0.03 +0.11{1.81 +0.09 + 0.29

1.5-2.0 024 £0.02 +0.04{2.65 +=0.16 + 0.44
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Possible charm de-correlation
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Dielectron in BES
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> LMR excesses over cocktail observed from 200 down to 19.6 GeV.
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Dielectron from RHIC BES-I

_STAR, BES white paper. QM2012, QM2014.
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— model calculations by Rapp, based on in-media = 2N .
broadening of p spectra function, expected to dependon 2 .| | .
total baryon density. e 2f ‘ -
— almost constant baryon density from 20-200GeV. 2 15| *
— PHSD model predicts enhanced contributions at lower 4 1} e
energies (<19.6 GeV). 2 05 Zﬁ”o“e‘iv‘” oxareren 1
tModel: Rapp & Wambach, priv. communication; - | BEQ ST Prefminery l
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Energy dependence of dilepton excess
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» 19.6 GeV consistent with SPS results.

» EXxcess shape at low mass well described by rho in-medium broadening.

» Excess yields (after detector acceptance correction) are sensitive to early
system lifetime: integrated over duration at the high temperature.
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Direct virtual photon
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Compare to the p+p reference, an excess is observed up to 4 GeV/c.
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Direct virtual photon yield
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In high p; region (5~10 GeV/c):

— consistent with T,, scaled function fit
to PHENIX p+p data.

In low p; region:

— an excess is observed in p; range
2~4 GeVlc.
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Rapp’s model prediction:

=> Including QGP, p, meson gas, and primordial
production contributions.
=> Well describing the low p;

excess in our data within uncertainty.
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Summary
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m Dielectron productions measured in p+p 200 Gevand
Au+Au from 19.6 to 200 GeV.

— Dependences of LMR excess on kinematics, baryon
densities, and energies have been studied.

— Provide insights into vector meson in-medium
modifications by comparing with model calculations.

— Possible charm decorrelation in central Au+Au 200 GeV.

m Direct virtual photon measured in Au+Au at 200 GeV
— High p- yield consistent with T,, scaled pQCD expectation.

— Low p; excess indicates thermal contribution from hot
medium.
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Backup
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« Relation between real photon yield and the associated e*e- péirs:

d*N 2a|L(M)
ce — 240, g)dN,
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|4
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o 0-30MeV/c the associated dielectron production.
(,. - >\ (T T AC \\ S = 1 =>direct virtual photon (pr > M, M > m,)
I | . . . .
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