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Introduction

The HADES [1] explores strongly interacting baryon-
rich matter at moderate temperatures using rare and pen-
etrating probes. It operates in the beam-energy range of
1 − 2A GeV where relatively long-lived states of com-
pressed matter are formed. The challenge is to detect them
in the laboratory by isolating their unambiguous signals.
Among the observables for investigating the microscopic
properties of such states of matter, virtual photons are one
of the most promising. Baryon-driven medium effects in-
fluence significantly theρ meson in-medium spectral func-
tion and are considered [2] to be the key for describing the
low-mass dilepton spectra measured at low energies.

Au+Au data analysis

About seven billion Au+Au collisions at 1.23A GeV
have been recorded in April/May 2012 with the mean
data rate during the flat top of the extracted beam of 100
MBytes/s and an event rate of 10 kHz.

Data readout was triggered by a first-level (LVL1) de-
cision requiring charged particle multiplicity MUL≥ 20
in the Time-of-Flight wall, selecting the 40% most central
Au+Au collisions. All events with a positive LVL1 deci-
sion were written to tape (in total4.5 · 109 events). Track
reconstruction, electron identification, and electron pair
(opposite- and like-sign) reconstruction were performed as
described in [3].

Combinatorial background (CB) was obtained from
same-event like-sign pairs using the geometric mean
dNCB

+−
dM ≡ 2×

(
dN++

dM × dN−−
dM

)1/2

to account for correlated

background from double conversion ofπ0 decay photons or
conversion of the photon accompanying Dalitz decays, as
well as for uncorrelatede+e− stemming from multi-pion
decays. The final invariant-mass distribution was obtained
by subtracting the CB pairs from all same-event opposite-
sign pairs.

HADES does not provide data corrected for the geomet-
rical acceptance. Only efficiency effects due to the analy-
sis cuts and the intrinsic detection efficiency are corrected
for directly during the data analysis, before comparing final
measured spectra to theoretical models. The reconstruction
efficiency of single tracks was determined using a track em-
bedding technique.
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Figure 1: Invariant-mass distribution of all (open red cir-
cles), signal (black squares) lepton pairs measured with
HADES in the 1.23A GeV Au+Au reactions. The back-
ground of uncorrelated combinations obtained from geo-
metrical average of same-event like-sign pairs is shown as
well (blue triangles).

The resulting invariant-mass spectrum of dielectrons,
corrected for detector and reconstruction efficiencies, is
shown in Fig. 1. In total,1.3 × 105 signal pairs,2 × 104

thereof in the region above 0.15 GeV/c2 with a signal-to-
CB ratio of 0.1, were reconstructed. This statistics is high
enough to characterize the dielectron yield beyond the mass
distribution and will allow to compare the data to predic-
tions from various model calculations [4, 5, 6].

References

[1] G. Agakishievet al. [HADES Collaboration], Eur. Phys. J. A
41 (2009) 243

[2] R. Rapp, J. Phys. Conf. Ser. 420 (2013) 012017

[3] S. Harabaszet al. [HADES Collaboration], J.Phys.Conf.Ser.
503 (2014) 012014

[4] J. Weil et al., J. Phys. Conf. Ser. 426 (2013) 012035

[5] E.L. Bratkovskayaet al., Phys. Rev. C 87 (2013) 6, 064907

[6] S. Endreset al., Acta Phys. Polon. Supp. 7 (2014) 1, 173-182

MU-NQM-HADES-13 GSI SCIENTIFIC REPORT 2014

14 DOI:10.15120/GR-2015-1-MU-NQM-HADES-13


