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1. Introduction

The Compressed Baryonic Matter (CBM)
experiment is designed to investigate the QCD
phase diagram in the area of high net baryon
density at the planned accelerator Facility for
Antiproton and Ion Research (FAIR) in Darm-
stadt, Germany. The SIS-100 accelerator ring,
which is currently under construction, will de-
liver accelerated beams up to an energy of
30 GeV for protons, 12A GeV for heavy ions
(such as Pb, Au, In,...), and 15A GeV for light
ions in the first phase of FAIR (eg: C, Ca,
Ni, ...). The detection of the di-muons cre-
ated in high-energy heavy-ion collisions in the
beam energy range of 4A to 12A GeV is one of
the significant physics observables at SIS100.
In this paper, we describe our most recent
findings on the reconstruction of ω →µ+µ−

mesons in central Au+Au collisions at 8A GeV
beam energy[2][3]. The Silicon Tracking Sys-
tem (STS) is to provide track reconstruction
and momentum determination of charged par-
ticles. Time of flight detector will be used for
hadron identification via TOF measurements.
The MuCh detector system is divided into
4 detector stations and 4 hadron absorber,
each station have three detection layers: the
first two stations utilize GEM (Gas Electrode
Multiplier) technology for the high particle
densities, while the latter two use RPC (Re-
sistive Plate Chamber) technology where the
particle rates are significantly lower because
of hadron absorbers. In the present study
much v20a SIS100 1m lmvm geometry has
been used.[1]

The simulations are done using the modi-
fied di-muon analysis package from the master
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FIG. 1: CBM Detector containing MVD, STS,
MuCh, RICH, TRD, TOF detectors as we move
form left to right in the geometry.

FIG. 2: MuCh detector geometry for measurment
of low mass vector mesons.

branch of CbmRoot. The realistic configura-
tion of the Muon Chamber (MuCh) detector
system fig.2, has been used for the measure-
ment of µ+µ− pairs coming from the decay
low mass vector mesons.

2. Results and Discussion
In this simulations process, background

events have been generated by using UrQMD
event generator are mixed in with phase
space distribution and signal decay events cre-
ated by the PLUTO event generator. The
GEANT3 transport engine have been used to
transports all of these particles through the
CBM setup.
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Muon track candidates are selected from the
reconstructed global tracks, based on the fol-
lowing selection criteria: The track must tra-
verse 7 STS and 11 MUCH detection station,
respectively. The track should have at least 1
hit on TOF detector. To reject the secondary
tracks, the primary vertex cut, χ2 Vertex is
chosen to be less than 3.0. The track quality
cuts, χ2 MUCH and χ2 STS are also be less
than 3.0 for both the detector. In addition,
the background is further reduced by apply-
ing a 2σ cut in the plane mass-squared versus
momentum provided by TOF.
The acceptance for ω mesons in rapidity

(y) and transverse momentum (pT ) plane is
shown in fig. 3. The Pluto generated events
have 4π distribution on the left panel and the
reconstructed ω mesons which follow the track
selection criteria mentioned earlier are shown
in the center panel. The ω mesons that are
used for the analysis are in the right panel
of fig.3. Due to the absorption of low energy
muons, the acceptance is shifted towards for-
ward rapidities, as indicated in central panel
of fig.3.
The reconstructed invariant mass spectrum

of (ω →µ+µ−) mesons using the aforemen-
tioned selection criteria can be seen in fig.4.

FIG. 3: y-pt distribution for ω meson decaying
into muon pairs (µ+µ) in central Au+Au collision
at 8A GeV. The left panel shows the 4π distribu-
tion of PLUTO generated ω mesons whereas the
center panel shows the acceptance for the recon-
structed ω mesons after all selection cuts. The
signal muon that have been used for the analysis
are in the right panel.

The so-called Super Event (SE) technique is
applied to a set of UrQMD generated tracks.

FIG. 4: Reconstructed invariant mass distribution
for ω meson decaying in muon pairs in central
Au+Au collisions at 8A GeV.

In this technique, one positive track from one
event satisfying all selection cuts is combined
with all negative tracks from all the events. So
the signal is normalised with the total number
of events, while the combinatorial background
is normalised by the square of the total events.
The signal is further normalized with Multi-
plicity × Branching ratio of ω mesons. The
efficiency (ϵ) and (S/B) ratio are calculated
within a 2σ mass range around the signal peak
and found to be 0.87% and 0.19 respectively.

3. Conclusions
In this paper, the analysis of 10K central

Au-Au collision events at 8A GeV for recon-
struction of ω mesons have been done. The
acceptance of muons tracks have been shifted
towards higher rapidity values in y-pt plane
due to absorption of low energy muons. The
efficiency(ϵ) and (S/B) are calculated to be
0.87% and 0.19 for invariant mass spectra of
omega meson at 2σ value.
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