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R Detection of Low Mass Vector Mesons with Realistic Muon Detector
System at 8 AGeV Au+Au Collisions in CBM Experiment at FAIR

Abstract The Compressed Baryonic Matter (CBM) experiment at the Facility for Antiproton and Ion Research (FAIR) in GSI, Germany is a future fixed target

experiment which will perform the precision measurement of dilepton pairs in the full mass region (low mass to charmonium) in the energy range 4-40 AGeV. The
objective of the MUon CHamber (MUCH)!! detector in the CBM experiment is to study the di-muon spectra at different mass regions. One of the major experimental
challenges of the CBM experiment in the FAIR energy regime is the identification of low momentum muons, originating from the decay of low-mass vector mesons
(LMVM), in a very high particle density environment. Till date, no dilepton measurements are available for heavy-ion collisions in the FAIR energy range. We report the

performance of the latest CBM MUCH detector, characterized by the detection efficiency and S/B for LMVM.
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Imulation Studies

¢ No charm data in A-A collisions below 158 A GeV
¢ No di-lepton measurement between 2-40 A GeV. .
¢ First time CBM aims to measure precisely multi-strange and particles containing charm Particle rate

quarks which are rarely produced. T ot Staton
¢ Previous experiments at AGS and SPS has overlap with CBM energy but due to low : [  2nd Station
luminosity and detector limitations they could not measure rare particle whose cross- F
section is very low. G-
— CBM wiill collide heavy-ion beams at very high interaction rate (~10 MHz). ot
— This would help in collecting high statistics data for rarely produced particles (eg. J/y, p, il
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Relativistic heavy ion collisions help in exploring phase diagram of strongly interacting
matter in the laboratory.

The CBM experiment at FAIR accelerator facility is aiming at the study of QCD phase
diagram at high net baryon density with bulk and rare probes.
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Dilepton measurements are an integral part of the physics program of CBM. They are (0) [reconstructed]

believed to be penetrating probes carrying undistorted information of the dense collision o
zone. i: |-
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Till now there is no dilepton data in 240 AGeV, so CBM will make pioneering measurements in this
energy region. £
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Realistic simulations via dimuon channel using optimized muon detector set up establish the
feasibility of such measurements.
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