Supplementary Information

107
E STAR Au+Au 27 GeV (0-80%) —e— Unlike-Sign Dielectron
E ——
L —e— ., —e— Combinatorial Background
ol e
10 E -
E -
C ——
T 100
= E —
S F o
[0 [
(O] ' - P
~ -6 L + -+
s 0 }
9 E t+
g r + .
E
107 = t B
E -
: —+ y
0% 1
C P AR
1=
g t
1 r +
§,§ 1075 T
g Fe
|5 ..
o
5 107
£ E ++
P +++
5 |
10 05 3 35
M, (GeV/c?)

TAR Au+Au 54.4 GeV (0-80%)

+

\QO‘ TTTTIT

T \H}H*‘o T \HHH‘

dN/dM (GeV/c?)!

—e— Unlike-Sign Dielectron

—o— Combinatorial Background

—e— Raw Signal

T TR T 1T

Raw Signal
4

Combinatorial Background

e S

. L
25 3
Me

3.5

o (GeV/c?)

Supplementary Fig. 1: Raw signal and signal over background ratio of |/syn = 27 (left) and 54.4

GeV(right) Au+Au 0-80% centrality collisions.The vertical bars around data points represent the

statistical uncertainties.
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Pair Reconstruction Acc. in Cent: 0-80%

Supplementary Fig. 2: Example of dielectron pair reconstruction efficiency (left) and acceptance

(right) in 2D (M., pt) of \/snn = 27 GeV Au+Au 0-80% centrality collisions
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Supplementary Fig. 3: Total charm (cc) production cross section as a function of collision energy.
Data points are from world-wide experimental measurements '~’. Theoretical calculations of next-
to-leading-order (NLO) pQCD (MNR #) and their upper/lower limits are shown as black solid and
dashed curves. The blue curve shows the result using the MNR line shape to fit world-wide data.

Vertical bars around data points represent the total experimental uncertainties.
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Supplementary Fig. 4: Low mass excess dielectron invariant mass spectrum for Au+Au collisions
at \/sny = 27 GeV (left) and 54.4 GeV (right), normalized by d N, /dy, compared to the theoret-
ical calculations from the TAMU °~!2 and PHSD '*!* models. Vertical bars and boxes around data

points represent the statistical and systematic uncertainties, respectively.
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Supplementary Fig. 5: Excess dielectron invariant mass spectrum for Au+Au collisions at y/syy =
27 GeV (left) and 54.4 GeV (right) in different centralities, compared to the theoretical calculations
from the TAMU model (omitted in 54.4 GeV) *'? and the PHSD '*'* model. Vertical bars and

boxes around data points represent the statistical and systematic uncertainties, respectively.
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Supplementary Fig. 6: Temperatures extracted from LMR and IMR as a function of the number
of participating nucleons (Vp..) of y/sxy = 27 GeV(left) and 54.4 GeV (right) Au+Au collisions.
The dot-dash line shows the pseudo-critical temperature derived in LQCD calculations evaluated at
pup = 0. Vertical bars and shaded boxes around data points represent the statistical and systematic

uncertainties, respectively.
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Supplementary Fig. 7: The collision-energy dependence of the integrated thermal dilepton yields
in the mass range 0.4 < My < 0.75 GeV/c?, normalized by the charged particle density d N, /dy.
Experimental data from this study and STAR BES-I data !>!¢ are shown as red and blue stars,

respectively. Triangles and the black circle represent the expected p — ete™ result based on the

17-20 21-23

p — mtn~ data measured in p+p collisions , e + e~ collisions and Au+Au peripheral
(40-80% centrality) collisions >*. Vertical bars and open boxes around data points represent the sta-
tistical and systematic uncertainties, respectively. The solid and dashed lines show the theoretical

prediction from the statistical thermal model (GCE) with chemical freeze-out parameters obtained

by fitting to STAR measured hadrons 226,
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Supplementary Fig. 8: The left panel shows temperature extraction from the NA60 published
LMR thermal dimuon spectra "2, The right panel shows temperature extraction from the NA60
published IMR thermal dimuon spectra 2°. Vertical bars in the left panel represent statistical uncer-

tainty while vertical bars in the right panel denote the sum in quadrature of statistical and systematic

uncertainties.
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