Prospects of dilepton and charmonium measurements with CBM experiment
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GEANT simulated MuCh setup
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Muon Chamber (MuCh) detector at CBM % F‘\I R =5 I

Muon simulatio

Low energy version with 3 absorbers and 2 stations LMVM (U‘U™) detection setup with 4  J/y detection setup with 5 absorbers
(E, < 4 A GeV) for LMVM (U*l”) detection  absorbers and 4 stations for E, > 4 A GeV and 4 stations + TRD

* MuCh comprises of several detector stations & segmented hadron absorbers

* Different hadron absorber configurations for LMVM (J*M™) and
J/g detection depending of the beam energy

* Angular coverage ~ 5.7° to 25°

* Gas Electron Multiplier (GEM) chambers in the first two stations facing high particle flux (~
IMHz/cm? for central Au+Au collisions at 12 A GeV/c) and Resistive Plate Chamber (RPC) for the
last two stations for muon identification

Simulation details:
* Event generators: UrQMD (Background) & Pluto (LMVM cocktail & J/y)

* Transport engine: GEANT3 Beam momenta: 30 (p+Au), 12, 10, 8, 3.42 A GeV/c

* Collision systems: p+Au & Au+Au central collisions Simulation framework: CBMROOT softwar

* Mode of simulation: Event-by-Event mode : WS
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Accepted tracks: STS hit = 7, MuCh hit = 11, TOF hit = 1; Reconstructed tracks: X’ ;orex = 2-0, X’grs = 2.0, X’oucn
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-> Good mid-rapidity coverage Efficiency x acceptance corrected y-p, spectra

-> Reconstructed spectra can be fitted with symmetric Gaussian with a good mass resolution (~ 35 MeV), thanks to low material
budget of Silicon Tracking Station (STS)

-> Efficiency x Acceptance correction is performed and the reconstructed spectra matches well with the accepted spectra
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Summary:
o The performance of LMVM detection at three different SIS-100 energies (\/SNN = 4.9, 4.1 & 2.9 GeV) are investigated with Au+Au collisions of 0-5%
centrality

+ The performance of J/Y detection at FAIR SIS-100 energies is investigated with realistic detector sub-system for Au+Au (V Syy = 4-54 GeV) and p+Au [\ Sxn
= 7.6 GeV) collisions and with predicted charmonium yields, the measurement of J/Y is found to be feasible with MuCh subsystem
* The reconstructed spectra can be fitted with a symmetric Gaussian distribution with good mass resolution (~ 35 MeV), thanks to low material budget of STS

* Efficiency x acceptance correction is performed and the corrected spectra matches well with the input spectra

Outlook:
* Input signal from different event generators and comparison with the existing results
* Estimation of di-muon combinatorial background using different techniques and calculation of the systematics
* Investigation of the different analysis techniques (e.g. Artifical Neural Network) to improve the signal to background ratios
* Simulation of thermal di-muon excess and extraction of fireball temperature
* Time based simulation
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