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The NICA/MPD mega-science project is the only world-class relativistic nuclear
physics experiment in Russia, scheduled to start in 2025. MPDRoot is an offline
software framework designed for simulation, reconstruction, and physical analysis
of data obtained from the MPD experiment, projected to be on the 100 PB scale.
At the core of MPDRoot’s computational engine is the particle tracking in the TPC
chamber of the MPD detector, having the principal influence on the quality and
speed of data analysis.

We present first benchmarks of the MPD implementation of A Common Tracking
Software (ACTS) algorithmic suite against the default MPDRoot’s reconstruction
algorithms. We show that the implementations of the ACTS combinatorial Kalman
filter tracking and Adaptive Multi Vertex Finder algorithms have comparable
performance already in the current alpha version, unoptimized for the specifics of
the MPD detector.

[t is expected that the future developments of ACTS suite implementation for
the MPD detector will outperform and replace the current TPC reconstruction
algorithms.

Meracaitenc npoektr NICA/MPD — 310 eanHcTBeHHBIH B PocCHH 3KCepUMEHT
B 00JIaCTH PEJSTUBUCTCKOH siIepHOH (PU3MKH MHPOBOTO YPOBHS, Hauajo KOTOPOTO
6b110 3amanupoaHo Ha 2025 r. MPDRoot — aBToHOMHasi mporpaMMHasi miaatgop-
Ma, TpeHa3HauYeHHasl 1Jisl MOJEJHPOBAHHS, PEKOHCTPYKUHH U (PU3MYECKOro aHaau3a
IaHHBIX, MOJyYeHHBIX B Xole 3KcrepuMeHTa MPD, Kortopble, mo mporsosam, OynyT
B Mmaciitabe 100 I1b. B ocHoBe BhiuncauTesbHoro mexanusma MPDRoot snexur or-
cnexxuBanue dactull B Kamepe TPC nerekropa MPD, okasbiBatoliee NpHHIHIHAIbHOE
BJIUsIHHE Ha KaueCcTBO U CKOPOCTb aHa/H3a JaHHbIX.

[IpencraBneHbl MepBble OeHUMapKH peaju3aldd aJrOPUTMHYECKOro MaKeTa
A Common Tracking Software (ACTS) 8 MPD B cpaBHeHHH C CYIIEeCTBYIOILIUMU
anroputMaMu  pekoHcTpykund MPDRoot. Takxke mnokazaHo, 4YTo peaju3aunud
aNTOPUTMOB OTCJIEKHMBaHHUsI KoMOHHaTopHOro (uabrpa Kanmana ACTS v anantuBHOTO
MHOTOBEpPIIHHHOTO MOHCKA HMEIOT CONOCTaBUMYIO MPOU3BOAMTEIBHOCTb C CYILECTBY-
IOIIUMH aJTOPUTMAMHU y>Ke B TeKylleH anb(a-BepCHH, He ONTHMH3UPOBAHHOH [Jis
crneundprukn MPD-znertekropa.
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Oxwupnaercs, uto Oyayliie pa3paGoTKu B 06JacTy peanusauuu Kommiekca ACTS
151 fetektopa MPD npeB3oiayT Mo MPOU3BOAUTENBHOCTH U 3aMEHST CYLLECTBYOLIHE
anaroputMbl BocctaHoBseHust TPC.
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