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Dielectron production is suggested as an excellent probe of the hot and dense medium created in
relativistic heavy-ion collisions due to their minimal interactions with the partonic and hadronic
medium. They can carry the information from the initial to the final stage of a collision. The
study of the dielectron mass spectrum could help to disentangle various contributions. In the
low mass region (LMR, Mee < Mq), the mass spectra of vector mesons are modified due to their
interaction with the medium which could provide an access to the chiral symmetry restoration. In
the intermediate mass region (IMR, Mq < Mee < MJ/Ψ), dielectrons from thermal radiation are
predicted as a QGP thermometer, meanwhile the contributions from heavy quark semi-leptonic
decays make the extraction of the thermal radiation contribution very challenging.
In this proceedings, we present the latest dielectron spectra measurements in Au+Au collisions
at √BNN = 27 and 54.4 GeV with the STAR experiment. The 1.5 B (1.3 B) minimum-bias events
of Au+Au collisions at √BNN = 27 (54.4) GeV taken in 2018 (2017) significantly enhance the
precision of the in-medium d modification measurement compared to the STAR BES-I results.
Lower heavy quark semi-leptonic decay contributions compared to those at top RHIC energies
and the large data samples may allow the first extraction of the medium temperature with IMR
dielectrons at RHIC. The physics implications of these measurements will be discussed and put
into context of previous results.
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1. Introduction11

Dielectrons play an important role in the study of the quark-gluon plasma. Because electrons12

do not interact via strong interactions and are emitted throughout the entire evolution of a heavy-ion13

collision, they can provide information about all states of the system evolution [1].14

The dielectron invariant mass spectrum is divided into different mass regions according to15

different physics interests. In the low mass region (LMR, Mee < Mq), the vector meson spectra16

modification is the major physics interest. This modification may serve as the tool to study the17

chiral symmetry restoration. The production of dielectrons in the intermediate mass region (IMR,18

Mq < Mee < MJ/k) is closely linked to the QGP thermal radiation[2]. This measurement can be19

used to determine the temperature of the QGP medium. However, the heavy flavor semi-leptonic20

decay contributions are themajor source of dileptons in this mass region. Tomeasure the dielectrons21

from QGP thermal radiation, this contribution should be measured and subtracted.22

In this proceedings, we will present the STAR dielectron measurement results at √BNN = 2723

and 54.4 GeV Au+Au minimum bias collisions.24

2. Analysis25

The data reported in this proceedings are collected with the Solenoidal Tracker At RHIC26

(STAR) detector in 2018 (2017) in Au+Au collisions at √BNN = 27 (54.4) GeV respectively. These27

two new data samples are roughly 10 times larger statistics, compared to previous STAR data at28
√
BNN = 27 and 62.4 GeV taken in years 2011 and 2010 [3]. The two key subdetectors used in these29

two analysis are Time Projection Chamber (TPC) [4] and the Time of Flight (TOF) [5].30

The TPC is the primary charged-particle tracking detector at STAR. It provides tracking and31

momentum information of charged particles. The ionization energy loss (dE/dx) information can32

be used to identify the particle species. By combining the dE/dx from the TPC and the velocity33

measured by the TOF, the particle identification capabilities can be improved.34

The unlike-sign technique is used to reconstruct the foreground signal by combining all elec-35

trons and positrons from the same event. The background is estimated by the like-sign technique,36

including correlated and combinatorial background, and corrected by a pair sign acceptance cor-37

rection factor. The difference in the acceptance between the mixed-event unlike-sign and like-sign38

pairs is used to get the pair sign acceptance correct factor [6]. The contributions of the dielectron39

from hadronic decays, which called the hadronic cocktail, can be simulated once hadron yields and40

?) spectra are measured.41

3. Results and discussion42

For the results presented in Quark Matter 2019, the charm contribution was taken from the43

STAR previous result and the Drell-Yan contribution was not included, because of the lack of charm44

and Drell-Yan yield measurements at √BNN = 27 and 54.4 GeV [3]. Figure 1 shows the dielectron45

invariant mass spectra and the hadronic cocktail (without the d0 contribution) at the respective46

energy. The charm yields are extrapolated from the worldwide data [7–9], and the Drell-Yan yields47

are estimated by using the same method in [10]. The enhancement of LMR comes from the d48
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Figure 1: Left panel shows dielectron invariant mass spectrum within STAR acceptance (pe
T > 0.2 GeV,

|[e > 1| and |yee < 1|) in minimum bias(MinBias) Au+Au collisions at √BNN = 27 GeV. The dashed and
solid lines shows the contributions from the hadronic decays. Right panel shows the dielectron spectrum
with same acceptance in Au+Au collisions at√BNN = 54.4 GeV compared the hadronic cocktail. The veritcal
error bars and boxes around the data points indicate the statistic and systematic uncertainties. The gray band
present the uncertainty of the cocktail simulation
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Figure 2: Ratio of the data to respective hadronic cocktail at √BNN = 27 (left panel) and 54.4 (right panel)
GeV.

meson, whose mass spectrum is modified by the hot and dense medium. The J/Ψ yields from49

their two-body decay are used to tune the parameters of the hadronic cocktail and reduce their50

uncertainty.51

The ratio of data to the hadronic cocktail shows in Figure 2. A slight enhancement can be52

observed in the intermediate mass region at √BNN = 27 GeV. That enhancement might provide a53

chance to measure the QGP thermal radiation with the lower charm cross at lower collision energy.54

The left panel of Figure 3 shows the dielectron spectra in Au+Au minimum bias collisions55

measured by STAR at different energies. STAR is collecting the high statistic datasets between56
√
BNN = 7.7 and 19.6 GeV and upgrades the detector during the second phase of the Beam Energy57

Scan (BES-II) program. The detector upgrades will extend the rapidity acceptance and enhance the58

tracking and particle identification capabilities [11]. The right panel of Figure 3 shows the predicted59

precision of excess yield of the √BNN = 27 GeV, 54.4 GeV, and upcoming BES-II datasets. To get60
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Figure 3: Left panel show the dielectron spectra measured by STAR experiment at different energies. The
two new measurements are highlighted in red points. The excitation function of dielectron excess yields
measured by different experiments in the mass region 0.3 < "44 < 0.7 GeV/22 is shown in the right panel
[12–14]. The blue error bars represent the predicted precision of excess yield of the √BNN = 27 GeV, 54.4
GeV and upcoming BES-II datasets

the excess yield, the dielectron spectra with cocktail subtraction is integrated in the mass region of61

0.3 - 0.7 GeV and normalized by the charged pion yield.62

With BES-II high statistic datasets and upgraded detector, the total baryon density dependence63

of dielectron production can be studied. The BES-II program also provides an excellent opportunity64

to check the model descriptions and fill the excitation function of dielectron production between65
√
BNN = 7.7 and 19.6 GeV.66

4. Summary67

We report the dielectron invariant mass spectra from high statistic datasets of Au+Au collisions68

at √BNN = 27 and 54.4 GeV collected by the STAR experiment at RHIC. In the low mass region,69

a significant enhancement of dielectron yields is observed with respect to the hadronic cocktail70

simulation without d contribution. In the intermediate mass region, a hint of excess can be71

observed at √BNN = 27 GeV. There might have a potential temperature measurement from the72

thermal radiation.73

With these two high statistic datasets, the pT and centrality differential analysis will be allowed.74

That is the first time to do the differential measurements at this energy range. BES-II program75

will provide a chance to verify model calculations and a potential measurement of QGP thermal76

radiation in low energy range.77
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