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NICA Project

� The first megascience project in Russia, which is approaching its full commissioning:
� Baryonic matter at Nuclotron (BM@N) – already running in the fixed-target mode

� Multi-Purpose Detector (MPD) – planned start of operation at the end of 2026

� Spin Physics Detector (SPD) – operating on polarized deuterons later on
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MPD – fixed-target mode
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MPD subsystem status (I)
Magnet and cryogenics

• Cooled the magnet to LN2 and LHe temperatures: 
nominal MF of 0.57T had been reached

• Magnet is fully operational
• MF measurements are planned before TPC installation

TPC – central tracker

• Gas volume assembled and tested for leaks and HV
• 24 Read-Out-Chambers (ROC) installed

○ Operational HV has been applied to the 
membrane and ROC (Cathode), cosmics detected
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MPD subsystem status (II)
Support structure

Carbon fiber power frame is 
installed in the magnet
● sagita ~5 mm at full load
● rails for TPC and TOF are 

installed

ECAL

• Manufactured together with universities of China
• Installation of ECAL half-sectors is ongoing 

○ 60% of half-sectors have been installed
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TOF

All 28 modules are assembled, 
tested and ready for installation

FFDFHCal

Cherenkov modules, mechanics 
for installation in container with 
the beam pipe are available

FHCal assembled on 
the platform

Beam luminosity detector

Operated at collider start-up



Development of the Forward Spectrometers

Optimizing technological solutions to ensure good performance - ongoing
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● 9 layers per station with RUV stereo angles: 0°,±7°,...
● Acceptable radiation length ~0.15-0.2% per station
● Total straws for 2 sides: ~66k channels



Charged identified hadron production
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● Rapidity coverage: -1.3 < y
CMS

 < 0
● Spectra at mid-rapidity cover the p

T
 ranges that 

correspond to production of over 95% (85%) of the total 
π±(p) yields and 93% (85%) of K+(K-)
○ Robust basis for extracting the integrated yields



Resonance production

• Production of the resonances is possible from low/zero p
T

• Will be able to study centrality dependent production of ⍴
(770), K*(890)0, K*(892)±, ϕ(1020), and 𝚺(1385)±
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• Reliable reconstruction of weak decays using 
topology selections

• Centrality-dependent study in a wide p
T
 range 

is possible
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Weak decays of K
S
, Λ, and Ξ-



10

p 𝝿+ 𝝿-

Good agreement for protons and pions for y<0.5

markers - reco; lines - modelAnisotropic flow at MPD-FXT
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Publication activity

• Overall 250+ publications (indexed by SPIRES)
• Collaboration papers:

1. Status and initial physics performance 
studies of the MPD experiment at NICA
Eur.Phys.J.A 58 (2022) 7, 140 (~ 50 pages)

2. MPD physics performance studies in Bi+Bi 
collisions at √s

NN
 = 9.2 GeV

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

Third collaboration paper is in 
preparation
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Summary

• MPD collaboration is steadily coming to final integration of the detector and first 
data taking on the beams from NICA

• Physics program for the first years of MPD data taking is formulated and two 
physics paper was published. Third paper under preparation.

• First operations of the MPD detector are expected at the end of 2026 

• MPD will provide a unique opportunity for investigating properties of nuclear 
matter at maximal densities to map the QCD phase diagram, to search for phase 
transition and the Critical End Point 
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Thank you for your attention!



Backup
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MPD physics feasibility studies
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● Physics feasibility studies using centralized large-scale MC productions
● Centralized Analysis Framework for access and analysis of data  Analysis Train: 

○ consistent approaches and results across collaboration, easy storage and sharing of codes
○ reduced number of input/output operations for disks and databases, easier data storage on tapes

● Develop physics program, software and analysis infrastructure for real data analysis



Relativistic heavy-ion collisions
 

•  

Relativistic heavy-ion collisions allows us to study QCD phase diagram
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Neutron-rich 
matter 

Symmetric 
matterEsym

E A

Ch. Fuchs and H.H. Wolter, EPJA 30 (2006) 5

Symmetric matter Symmetry energy

EOS for high baryon density matter
The binding energy per nucleon:
Isospin asymmetry:

A. Sorensen et. al., Prog.Part.Nucl.Phys. 134 (2024) 
104080New data is needed to further constrain transport models with hadronic d.o.f.
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Initial eccentricity (and its attendant fluctuations) 𝜖
n
 drive momentum anisotropy 

v
n
 with specific viscous modulation

v1 - directed flow;      v2 - elliptic flow; 

MPD-CLDBM@N

STAR, Phys.Lett.B 827 (2022) 137003

MPD-FXT

 

Anisotropic flow
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Phys.Rev.C 58 (1998) 1671-1678



Sensitivity of the anisotropic flow to the EOS

Additional measurements are essential to clarify the previous results

 

P. Danielewicz, R. Lacey, W.G. Lynch, Science 298 (2002) 
1592

 

Soft EOS Hard EOS

MPD-FXT
BM@N

MPD-FXT
BM@N

MPDMPD
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Anisotropic flow at MPD-CLD

Good performance for flow measurements for all methods used (EP, SP, Q-cumulants)
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Global polarization of 𝛬 hyperon PΛ

Good agreement with Associated MC
More statistics needed for differential (pT,𝛈) measurements

pT>0.5 GeV/c
|𝛈|<1.5
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|𝛈|<1.5 pT>0.5 GeV/c

Eur.Phys.J.A 60 (2024) 4, 85



MPD physics program
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