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MPD EVENT RECONSTRUCTION IN ACTS

Tracking Philosophy & Flow Dense Environment
INPUT DATA Monte-Carlo Simulation or Real Experimental Data In hlgh-OCCL_Jpancy er_wwonments, Coml:flnatorlal clutteris
overwhelming. Multi-pass reconstruction reduces
* complexity by sequentially isolating and removing specific
ACTS CKF STRATEGY Maximize efficiency, minimize fakes, handles many duplicates track populations.
L 3
CLEANUP & _ , _ , , Strategy for MPD Event Reconstruction:
OPTIMIZATION Identify best tracks, filter fakes/duplicates, improve quality
3
Reconstruct Primary Tracks
OUTPUT DATA Validated track pool ready for PID & Physical Analysis
PASS1 Tracks reaching the TPC outer boundaries
KEY FACTOR: EVENT MULTIPLICITY PASS 2 Tracks confined to the inner TPC region
PASS 3 Residual tracks
DILUTE (STCF) DENSE (MPD TPC)

Secondaries

Decays, delta-electrons, material interactions, ...

Each successful pass removes associated hits from the global poo,
simplifying the search space for the next pass.



FROM STRATEGY TO PERFORMANCE STUDIES
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MPD TPC TRACKER PERFORMANCE

Towards a Realistic Monte Carlo Simulation of the MPD Detector at NICA
(Kolesnikov V., Mudrokh A., Vasendina V., Zinchenko A. - 2018)




AMBIGUITY RESOLUTION

* For real experimental data, track-candidate ambiguities must be resolved at multiple stages of the reconstruction chain.
* Potentially one of the most computationally demanding and algorithmically challenging tasks in MPD track reconstruction.
* ACTS available AR algorithms do not provide satisfactory performance for MPD TPC reconstruction.

* Dedicated 4-stage AR algorithm: track-coverage filtering, shared TOF-hit filtering, shared TPC-hit filtering, split-track merging.




MOMENTUM RESOLUTION

Towards a Realistic Monte Carlo Simulation of the MPD Detector at NICA
(Kolesnikov V., Mudrokh A., Vasendina V., Zinchenko A. - 2018)




PRIMARY VERTEX RESOLUTION

Towards a Realistic Monte Carlo Simulation of the MPD Detector at NICA
(Kolesnikov V., Mudrokh A., Vasendina V., Zinchenko A. - 2018)

ACTS AMVF

e Primary-vertex resolution was not a primary optimization target in the ACTS-based chain.
e Unlike the legacy tracker, the ACTS-based TPC reconstruction does not use the PV during seeding.
e Resolution is currently worse, AMVF tuning remains possible.




ENERGY LOSSES

Towards a Realistic Monte Carlo Simulation of the MPD Detector at NICA
(Kolesnikov V., Mudrokh A., Vasendina V., Zinchenko A. - 2018)

* Current (dE/dx) resolution is worse than the published reference,
but the present estimate does not apply the (|etal < 1.3) cut.
* Detailed truncation analysis needed.




TRACK LENGTH RESOLUTION

Towards a Realistic Monte Carlo Simulation of the MPD Detector at NICA
(Kolesnikov V., Mudrokh A., Vasendina V., Zinchenko A. - 2018)

e Track-length resolution broadly comparable to legacy tracker.
e Resolution improves with increasing pT and degrades toward larger pseudorapidities.




TOF MATC

ING PERFORMANCE

Time-of-flight particles identification in the MultiPurpose Detector at
NICA (Babkin et al - 2020)




PIDML PERFORMANCE (PRELIMINARY)

Time-of-flight particles identification in the MultiPurpose Detector at
NICA (Babkin et al - 2020)




CURRENT STATUS AND NEXT STEPS
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