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_Dielectron Production in Aut+Au Collisions at BES Energiesl

Study the QCD Phase Diagram

Fundamental Questions for HICs

|) thermal equilibrium?
characterize medium by bulk thermodynamic variables

2) distinctive footprint of partons!?
collectively expanding partonic source (v2 NCQ scaling)
QGP radiation (via electromagnetic probes)

3) deconfinement! chiral symmetry restoration!?
spectroscopy via short-lived resonances
medium modifications of spectral functions
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Beam Energy Scan Program
consistently combine various signatures

over a wide range of beam energies

esp. changes in
spectral function modifications & QGP radiation

Spectroscopy:

» access hadronic spectral functions via
EM probes w/ negligible FSI

» additional dynamic information about
HIC stages encoded in Mge & Pt
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3TAR >« Dielectron Physics @ STAR
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» CERES: discovery of LMR enhancement Rapp: vacuum p +QGP
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» STAR @ top RHIC energy:
consistent w/ in-medium broadened contributions

spectra & enhancement measured in p T& centrality

P R -
M. (GeV/c?)
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_Dielectron Production in Au+Au Collisions at BES Energies
STAR Detector Setup
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STAR’s unique position

» study energy-dependent in-medium effects

on dielectron spectra > ;
Energy (GeV)| 19.6 27 39 624 200 p+p 200

|» large uniform acceptance at all energies, MBEvts(M) | 36 70 130 67 730 375
excellent PID & low material budget (~1%). Mara & Ale Schman
— - > " ":{v f e
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ZWSTAR * Particle Identification

» efficient rejection of slow hadrons
» pure elD in combination with TPC dE/dx

» >98% conversion rejection via cut on orientation
of dielectron pair w.r.t magnetic field
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Background Subtraction

e*/e” created in pairs =

unlike-sign BG is geometric mean of
the like-sign BGs independent of
primary multiplicity distribution:

counts / 4 MeV/c2

- Normalization Region:

| Mg, > 0.9 GeV/c?

- relative statistical error on
" normalization factor: 9.3x10™

) ' ) Ll

— SE,.
— SEacc-corr’ed
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Au+Au MB 27 GeV

norm’ed
— ME"

1 1 1 1 1

1

(BG.-) = 2/(BG 1 )(BG__) .
107
» p/w region S/B ~ /100 - 1/250
» background subtraction crucial 10' t
10°
0

Like-Sigh Same Event (SE) Metnoa

» combine & average like-sign pairs in an event

» reproduces BG from correlated sources
i.e. cross pairs from pion double conversion

» correct acceptance difference of like-sign to
unlike-sign pairs using ME technique.

0.5 1 1.5 2 2.5 3
dielectron invariant mass, M, (GeV/cz)

3.5

Unlike-Sigh Mixed Event (ME) Method

» combine charges from two different events
within same event class (V; / centrality / ).

» describes uncorrelated BG only.
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:{@]’AR * BES Cocktails & Dielectron Spectra
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Correlated charmed decays
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Conclusions BES-I
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» systematic study of dielectron production
for v'snn = 19.6 - 200 GeV

» LMR excess over cocktail observed at all 108 |
energies (vacuum-p does not account for it)

10-10 i i i A i .
0 0.5 1 15 2 2.5 3 3.5

invariant dielectron mass, M, (GeV/cz)

Poster |. Butterworth G-12
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;WAR » LMR Model Comparison in Invariant Mass
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0 02 04 06 08 1 0 02 04 06 08 1 Rapp & Wambach, priv. communication
invariant dielectron mass, M, (GeV/c?) Adv. Nucl.Phys. 25, | (2000) Phys. Rept. 363, 85 (2002)
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LMR Transverse Momentum Dependence
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dependent measurements of ‘é 102
dielectron production in the s
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=z 10*
» further supporting conclusion ©
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excess at BES-I energies =
107 l .
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Rapp & Wambach, priv. communication
Adv. Nucl.Phys. 25, | (2000) Phys. Rept. 363, 85 (2002) dielectron transverse momentum, pt (GeV/c)
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aﬁw >TAR >« Energy Dependence of LMR Excess
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» in-medium modifications to p spectral function expected to depend on total
baryon density

» energy-dependent enhancement factor might be directly related to dielectrons
from earlier creation times due to constant total baryon density

» high-statistics BES-Il to check model predictions of x2 gain in excess yield
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Summary & Outlook

» STAR BES provides a unique opportunity to address long-standing
questions regarding the consequences of in-medium modifications on STAR Note 0598
dielectron spectra '

» comprehensive data serves the better understanding of LMR
enhancement (pt & energy dependence)

» LMR excess at all energies consistently in agreement with in-medium
modifications to p spectral functions in mass and transverse
momentum dependence

» no strong energy dependence due to ~const. total baryon density

» high-statistics BES-I| below 20 GeV to study trend
with total baryon density
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i | Outlook
2 04 ,4
: 0 P | » BESII[~2018+2019]
N o iTPC, Enhanced Statistics, Dimuons
§ 02+ o |
S o4l ccbar contribution to total cocktail | » HFT & MTD upgrades allow for study of
8 ; for 0.4 < Mee < 0.7 GeV/c? - possibly medium-modified charm continuum
100 - QGP radiation
. Than kS sqr(s) (GeV)
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