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HADES Gold Beam

Motivation

Dominant leptonic decay channels of 7¥: Conversion probability:

o0 5y D etemeter « Conversion probability estimated using Geant3
(BR.o ... 98.82% [1]) simulations of 7 coming from the decays of 7
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o0 s yete™ O eteetem « Only photons converting in the inner parts of

(BRWO%’ye"‘e_: 1.17% [1]) the spectrometer? can be reconstructed.

Au-+Au collision at 1 GeV/u simulated The conversion probability is conv, = 1.6%
with UrQMD. Three stages of the
neavy-ion collision are shown. Lepton
nairs are emitted at all stages of a

neavy-ion collision.
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Reconstruction Steps:
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o Lepton identification:

- p <500 MeV/c
- p dependent 3 cut

The HADES detector:

N
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o Installed at the SIS 18 (GSI Helmholtzzentrum
fur Schwerionenforschung, Germany)
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« Reconstruction of 7’ via topological
cuts: :
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« 6 identical sectors surrounding the beam axis
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Dominant sources are: _ .
o Full azimuthal angle, polar angle 18° - 85°

« Diamond START detector
» Ring Imaging Cherenkov detector (RICH)
o 4x6 Multiwire Drift Chambers (MDC)

 Superconducting toroidal magnet

o Time-of-flight walls (TOF and RPC)

Gold Beam Time:
o Au beam E4;,=1.23 GeV/u

o Au target, segmented geometry to suppress

o First-chance NN collisions:
Baryonic sources (N*+A Dalitz decays),
NN Bremsstrahlung

Efficiency and acceptance estimation:

o Simulation of 10! 7Y with Pluto Event
Generator (T1: 39 MeV, T2: 79 MeV) [2]

« Propagation through detector geometry

« Hot and dense stage:
n-medium spectral functions?

e Freeze-out: —7 €Acc * CONV,

_ong-lived mesons 0 n, w Background estimation:

» Tracking and event selection like in measured
data — €

reco

« Dominant background channel: 2 ~
from different 7 « Identification of leptons, ~v and 7° — epp

» Uncorrelated background o 2 de
etOt o €ACC ) Convfy ) €reco ) 6ID/D

— 2.2% - 1.6%? - 3.5% - 45%
— 8.94.107°

2 target, target-holder, beam-pipe and RICH radiator gas

Goal: Understand all stages of a heavy-ion eptons from ~ conversion

collision

e Impact parameter by, <9fm  Using event mixing technique with

reconstructed photons, consider their
kinematics

« High Multiplicity Trigger selection:
Mult (TOF) >20

«2.1 - 10° events used

Understanding the freeze-out stage with
reconstruction of the 7°

Phase space coverage of 7’

« Spectrum after subtraction is corrected with €;,; and normalized to the number of <, jgg R
analyzed events 2 sl 2 400
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Summary & Outlook
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