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TPC gas system
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https://lkst.pnpi.nw.ru/projects/nica/tpc/

https://lkst.pnpi.nw.ru/projects/nica/tpc/


Forward upgrade for MPD (FWD)
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Momentum resolution with ACTS

6



Straw-tube wheel geometry
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Straws:

• Ultrasonic welding technology

• Straw diameter: 5 mm

• Wall thickness (mylar): 20 um

• Al metallization 70 nm

• Tungsten wire: d = 20 um 

• Ar/CO2 gas mixture

• Internal overpressure of 1 bar

6 layers per station with RUV stereo angles: 0, +7o, –7o, 0, +7o, –7o

Phys.Part.Nucl.Lett. 9 (2012) 163

Phys.Part.Nucl.Lett. 12 (2015) 113

T. Enik et al, PoS(TIPP2023) 125



Implementation in MpdROOT
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Straw-tube wheel geometry

9



Momentum resolution with ACTS
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● Single-pion events

● Reasonable transverse momentum resolution < 5%

● Multiple scattering in TPC endcap mostly affects low pT

● Full momentum resolution is less affected

ROC 

region

ΔpT/pT Δp/p



Summary (FWD) 
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❖ Implemented TPC and TPC+FTD tracking with ACTS

❖ Considering straw-tube wheels as a baseline detector technology:

✓ Uniform occupancy up to 8% in central events

✓ Track resolution looks reasonable (<5% at pT ~ 1GeV/c)

❖ Evaluating other detector options



MPD physics program
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2nd collaboration paper
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❖ MPD physics performance studies in Bi+Bi collisions at 𝑠𝑁𝑁 = 9.2 GeV 

       Rev.Mex.Fis. 71 (2025) 4, 041201, e-Print: 2503.21117 (~40 pages)



2nd collaboration paper

14

❖ MPD physics performance studies in Bi+Bi collisions at 𝑠𝑁𝑁 = 9.2 GeV 

       Rev.Mex.Fis. 71 (2025) 4, 041201, e-Print: 2503.21117 (~40 pages)



Light Hadrons
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❖ Data: Request 36, XeW@2.5 AGeV (fixed target mode), 15M UrQMD events

❖ -1.5 < yCMS < -1.0:

✓ Pions: pT > 0.05 GeV/c

✓ Kaons: pT > 0.2 GeV/c

✓ Protons: pT > 0.35 GeV/c

❖ -1.3 < yCMS < -1.0:

✓ Pions: pT > 0.05 GeV/c

✓ Kaons: pT > 0.1 GeV/c

✓ Protons: pT > 0.15 GeV/c

❖ -0.5 < yCMS < 0:

✓ Pions: pT > 0.05 GeV/c

✓ Kaons: pT > 0.15 GeV/c

✓ Protons: pT > 0.25 GeV/c

❖ -1.0 < yCMS < -0.5:

✓ Pions: pT > 0.05 GeV/c

✓ Kaons: pT > 0.1 GeV/c

✓ Protons: pT > 0.1 GeV/c

mailto:XeW@2.5


Light Hadrons (-0.5 < Ycms < 0.)
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❖ Start at pT ~ 250 MeV/c for protons, 50 MeV/c for pions, 150 MeV/c for kaons   

❖ Measured spectra sample ~80-90% of the total yields for protons, 96% for pions, 93(80-88)% 

for K+(K-), main losses at low pT



Light Hadrons (-1.0 < Ycms < -0.5)
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❖ Start at pT ~ 100 MeV/c for protons, 50 MeV/c for pions, 100 MeV/c for kaons   

❖ Measured spectra sample ~70-90% of the total yields for protons, 96% for pions, 95(90)% for 

K+(K-), main losses at low pT



Light Hadrons (-1.3 < Ycms < -1.0)
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❖ Start at pT ~ 150 MeV/c for protons, 50 MeV/c for pions, 100 MeV/c for kaons   

❖ Measured spectra sample ~40-80% of the total yields for protons, 95% for pions, 92(90)% for 

K+(K-), main losses at low pT



Short-lived resonances
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❖ Data: Request 36, XeW@2.5 AGeV (fixed target mode), 15M UrQMD events

❖ Rapidity range: -1.0 < Ycms < 0.

❖ Wide pT range acceptable, -1.0 < ycms < 0.

❖ Measurements are possible from 0 momentum for K*(892)±, K*(892)0, ρ(770) and from    

~0.2 GeV/c for φ(1020) and Σ(1385)±, no Λ(1520)

Σ(1385) ± Λ(1520) K*(892)±

φ(1020) K*(892)0 ρ(770)

mailto:XeW@2.5


Short-lived resonances
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❖ Data: Request 36, XeW@2.5 AGeV (fixed target mode), 15M UrQMD events

❖ Rapidity range: -1.0 < Ycms < 0.

φ(1020) K*(892)0 ρ(770)

❖ Signal can be reconstructed at pT > 0 for ρ(770), K*(892)0, at pT > 0.2 GeV/c for φ(1020), high-pT reach 

is limited by available statistics

mailto:XeW@2.5


MC closure tests
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❖ Reconstructed spectra match the generated ones within uncertainties

❖ First measurements for resonances in centrality dependent analysis will be possible with 

accumulation of ~ 108 A+A events

❖ Measurements are possible starting from ~ zero momentum → sample most of the yield, sensitive to 

possible modifications

❖ Full chain simulation and reconstruction, pT ranges are limited by the possibility to extract signals

φ(1020) K*(892)0 ρ(770)

Signif = 5 Signif = 5 Signif = 5



Statistics - 2025
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❖ Publications:

▪ 1 – Collaboration Paper

▪ 4 – Proceeding

▪ 3 – Other Publications

❖ Conferences & Seminars & Reports:

▪ 7 – Conferences

▪ 1 – Blocked Conference

▪ 1 – Seminar

▪ 13 – Reports on Collaboration and Cross PWG meetings

❖ Grants and other financial support:



Statistics - 2025

23

❖ Publications:

▪ 1 – Collaboration Paper

▪ 4 – Proceeding

▪ 3 – Other Publications

❖ Conferences & Seminars & Reports:

▪ 7 – Conferences

▪ 1 – Blocked Conference

▪ 1 – Seminar

▪ 13 – Reports on Collaboration and Cross PWG meetings

❖ Grants and other financial support:

КОГДА ЗАЯВКУ 

ПОХВАЛИЛИ, НО 
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❖ Физическая программа эксперимента MPD не окончательная и каждый вклад важен

❖ Сотрудники ПИЯФ участвуют в работе многих рабочих групп в коллаборации MPD и

вносят свой вклад в полученные результаты

❖ Новые участники приветствуются!

Summary

24



25



BACKUP

26



Statistics (publications)

27

1. Бердников Я. А., Иванищев Д. А., Котов Д. О., Малаев М. В., Рябов А. Ю. Возможности измерять свойства 

заряженных K*(892)-мезонов и Σ(1385)-барионов в столкновениях ядер висмута при энергии 9,2 ГэВ в ускорителе 

NICA на экспериментальной установке MPD // Научно-технические ведомости СПбГПУ. Физико-математические 

науки. 2025. Т. 18. № 2. С. 119–131.

2. Бердников Я. А., Иванищев Д. А., Котов Д. О., Малаев М. В. Возможности измерять свойства 

идентифицированных заряженных адронов в столкновениях ядер ксенона с неподвижной вольфрамовой мишенью 

при энергии 2,5A ГэВ в детекторе MPD на ускорителе NICA // Научно-технические ведомости СПбГПУ. Физико-

математические науки. 2025. Т. 18. № 4. С ??– ??.

3. R. Abdulin, Ivanishchev D., Malaev M., et. al. MPD physics performance studies in Bi + Bi collisions at √sNN = 9.2 

GeV // Revista Mexicana de Física. 2025. Vol. 71. No. 4. Pp. 041201.

4. Berdnikov Ya. A., Ivanishchev D. A., Kotov D. O., Malaev M. V., and Riabov A. Yu. Feasibility Study for Resonance 

Reconstruction in Bi + Bi Collisions at √sNN = 9.2 GeV in the MPD Detector at NICA // Physics of Particles and Nuclei 

Letters. 2025. Vol. 22. No. 1. Pp. 175–180. DOI: 10.1134/S1547477124702054.

5. Ya. Berdnikov Ya., Ivanishchev D., Kotov D., M. Malaev M., and Riabov A. Study of ϕ(1020), ρ(770)0 and K∗(892)0 

Resonance Production in Bi + Bi Collisions at √sNN = 9.2 GeV in the MPD Detector at NICA Collider // Physics of Atomic 

Nuclei. 2025. Vol. 88. No. 4. Pp. 721–726.

6. Н. Бурмасов, Е. Крышень, "ACTS-based track reconstruction for the forward detector in the MPD experiment at 

NICA", International Journal of Modern Physics E (принята к публикации)

7. V. G. Riabov, “Performance of the trigger system of the MPD experiment”, Physics of Atomic Nuclei. 2025. Vol. 88, 

No. 2. Pp. 297-301

8. V. Riabov, “Status Of the MPD Experiment: Towards the First Data Taking”, Phys.Part,Nucl.Lett., 22 (2025) 1, 207-212 



Statistics (conferences)

28

1. Berdnikov Ya., Ivanishchev D., Kotov D., Malaev M., Riabov A. Study of production of phi(1020)- and charged 

K*(892)-mesons and charged Sigma(1385)-baryons In collision of bismuth nuclei at 9.2 GeV in the MPD experiment at 

NICA, Сессия-конференция секции ядерной физики Отделения физических наук Российской академии наук, 

посвященной 70-летию со дня рождения академика РАН Валерия Анатольевича Рубакова, Россия, Москва, 17–21 

февраля 2025, ОФН РАН.

https://indico.inr.ac.ru/event/5/contributions/195/

2. Бердников Я.А., Иванищев Д.А., Котов Д.О., Малаев М.В. Возможность изучения свойств заряженных адронов 

в Xe+W столкновениях при энергии 2.5А ГэВ на установке MPD в ускорителе NICA, LXXV Международная 

конференция «ЯДРО-2025. Физика атомного ядра и элементарных частиц. Ядерно-физические технологии» 

(LXXV International Conference «NUCLEUS-2025. Nuclear physics and elementary particle physics. Nuclear physics 

technologies»), Россия, Санкт-Петербург, 1–6 июля 2025, СПбГУ.

https://indico.spbu.ru/event/1/contributions/348/

3. Е. Крышень, "Implementation of ACTS-based track reconstruction for the forward detector in the MPD experiment at 

NICA", 11th International Conference "Distributed Computing and Grid Technologies in Science and Education" 

(GRID'2025), Дубна, 7–11 июля 2025 г.

https://indico.jinr.ru/event/5170/contributions/31783/

4. Н. Бурмасов, "ACTS-based track reconstruction for the forward detector in the MPD experiment at NICA", LXXV 

Международная конференция "ЯДРО-2025. Физика атомного ядра и элементарных частиц. Ядерно-физические 

технологии", Санкт-Петербург, 1–6 июля 2025 г.

https://indico.spbu.ru/event/1/contributions/343

5. V. Riabov, “Status and perspectives of the MPD detector program”, International workshop “Infinite and Finite Nuclear 

Matter” (INFIMUM-2025), Dubna, 12-16 May 2025

https://indico.jinr.ru/event/5141/contributions/31253/

6. V. Riabov, “Эксперименты на Ускорительном Комплексе NICA”, Физика фундаментальных взаимодействий 

(Сессия РАН), 17-21 февраля 2025 г., Москва

https://indico.inr.ac.ru/event/5/contributions/10/

7. V. Riabov, “Status of experiments at NICA facility”, LomCon 2025, 21-27 August 2025

https://lomcon.ru/wp-content/uploads/2025/08/22nd_Lomcon_programme.pdf

https://indico.spbu.ru/event/1/contributions/348/
https://indico.jinr.ru/event/5170/contributions/31783/
https://indico.spbu.ru/event/1/contributions/343
https://indico.jinr.ru/event/5141/contributions/31253/
https://indico.inr.ac.ru/event/5/contributions/10/
https://lomcon.ru/wp-content/uploads/2025/08/22nd_Lomcon_programme.pdf
https://lomcon.ru/wp-content/uploads/2025/08/22nd_Lomcon_programme.pdf
https://lomcon.ru/wp-content/uploads/2025/08/22nd_Lomcon_programme.pdf


FWD Motivation

29



FWD Motivation
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Straw-tube wheel geometry
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Straw-tube wheel geometry
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Standalone tracking with ACTS
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