Measurements of dielectron production

In Au+Au collisions at 27 and 54.4 GeV
with the STAR experiment
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STAR previous dielectron spectra results
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new datasets at 27 and 54.4 GeV

» High statistics compared to 27, 39 and 62.4 GeV datasets in
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The STAR experiment

Key detectors used in this analysis

Time Projection Chamber
> n|<10<¢<2m
» Tracking, particle momenta, elD

Time of Flight

> n|<09,0<¢ <2
» Rejection of slow hadrons
» Improve electron purity
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Dielectron spectrum
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» Clear enhancement compared to p excluded cocktail simulation in low mass region
» The excess compared to cocktail simulation observed in intermediate mass region
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Excess In low mass region

Excess = data - cocktail
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» Both models can well describe 27 GeV in p mass region
» Rapp model describes data well but overestimate 54.4 GeV for 0.5< Mg, <0.9 GeV/c?
> PHSD model describes data well but underestimate 54.4 GeV for M., > 0.9 GeV/c?
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Temperature extract from low mass region

Excess = data - cocktail
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> Excess dielectron spectra of 27 and 54.4 GeV Au+Au
collisions and NA60 In+In collisions are similar
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Temperature extract from low mass region

Excess = data - cocktail
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fitting function: (a*BW-+bxM3/2 Jxe "

> Excess dielectron spectra of 27 and 54.4 GeV Au+Au
collisions and NA6O In+In collisions are similar

» T is similar despite significant differences in collision
energy and system size

» T extract from low mass region around the pseudo
critical temperature T, (156 MeV)



Temperature extract from intermediate mass region
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Temperature extract from intermediate mass region
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Temperature v.s. Ny,
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» Temperatures have no clear centrality dependence in both mass region
» Temperature from low mass region around phase transition temperature
» Temperature from intermediate mass region is higher than that in low mass region
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Temperature v.s. ug
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> In low mass region, Ty is close to T, and Ty,
indicate that dielectrons dominantly emitted
around phase transition

» In intermediate mass region, T,yr is higher than
Tivre Ton @nd T, , indicate that dielectrons
dominantly emitted from QGP phase

Teh - Chemical freeze-out temperature
Toc - Pseudo critical temperature
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» Measurement of dielectron spectra with high statistic
data sample between 7.7 GeV and 19.6 GeV will be
possible with STAR BES-II data

» Enhanced tracking and particle identification
capabilities with iTPC and eTOF upgrades
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Summary

Dielectron spectra in Au+Au collisions at 27 and 54.4 GeV in BES-II has been measured

Low mass region:
> Tuwr ~ 170 MeV, first experimental evidence that in-medium p are dominantly produced around phase transition

Intermediate mass region:

> Tivr ~ 320 MeV, first QGP temperature measurement at RHIC without distortion by medium flow
> T > Ty, radiation source is QGP thermal radiation

Thanks for your attention!
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