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ü NICA program at JINR

ü MPD detector for studying HIC: design & performance (Stage 1)

üTPC

üTOF

üECAL

üParticle Identification

ü Study of hyperon production with MPD

üMPD capability for reconstruction of  ȿ, ɂ,  ɋ

ü Stage 2: ITS & EndCap tracker 

ü Conclusions  and outlook

Outline
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Complex NICA

NUCLOTRON 

0.6-4.5 GeV/u

PS and

LU-20 (5MeV/u)

KRION-6T+HILac (3MeV/u)

Booster 

(600 MeV/u)

MultiPurpose

Detector - MPD

Accelerator complex LHEP

existing

In preparation

bld.#1

N
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NICA  parameters:

Beams:   p,d(h)..197Au79+

Collision energy:  4-11A GeV  (nuclei)

Luminosity:  1027 cm-2s-1  (Au),  1032 (p)

2 Interaction points:  MPD and SPD

Fixed target: 1-6A GeV beams (BM@N) 

üNew flagship project at JINR (Dubna)

üBased on the technological 

development of the Nuclotron facility

üOptimal usage of the existing 

infrastructure

üModern facility incorporating new  

technological concepts 

NICA parameters & research programs 

QCD matter under extreme conditions

ü Study of QCD phase diagram

- deconfinement phase transition

- mixed phase, Critical End Point

ü In-medium properties, EoS

- chiral symmetry restoration

Spin physics

ü Nucleon spin structure

ü Hadroproduction with polarized beams

Applied research

ü Cryogenic, material science, transmutation

ü Medicine

Accelerator physics

ü Superconducting magnets for high

intensity ion beams

ü Electron cooling for relativistic heavy ions

8/28/2014 4PANIC 2014         V.Vasendina, A.Zinchenko   



üMagnet: 0.5 T  superconductor

ü Tracking: TPC,  ECT,  ITS

ü ParticleID: TOF,  ECAL, TPC

ü T0, Triggering: FFD

ü Centrality, Event plane:  ZDC

ü Stage 1: TPC, Barrel TOF & ECAL, 

ZDC,  FFD

ü Stage 2: ITS + EndCaps (tracker, TOF,  

ECAL)

Multi-Purpose Detector (MPD) @ NICA

Requirements to the apparatus:

üHermeticity, homogenous acceptance :   2 ín azimuthal angle

üHighly efficient 3-D track reconstruction (|ɖ|<2), high resolution vertexing

üPowerful PID:   /́K up to 1.5 GeV/c, K/p up to 3 GeV/c,  ECAL for ɔ, e

üCareful event characterization: impact parameter & event plane reconstruction

üMinimal dead time, event rate capability up to ~ 6 kHz
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Time Projection Chamber (TPC)
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TPC performance required 

ü Low material budget

ü Rate capability  up to 6 kHz

ü Spatial  resolution:    srf~300 mm,  sz~ 2 mm

ü Momentum  resolution: Dp/p < 3% (0.2<p<1GeV/c)

ü dE/dx resolution: < 8%

MPD TPC  

Dimensions: 4 m x 3 m 

Drift Length: 170 cm

Gas: 90% Argon + 10% Methane  

Readout: 2x12 sectors (MWPC or GEM)

Composite materials ïtransparent 

detector!

Endcap

TPC - MPD tracking system 



Prototype1: UV laser  tracks -

reconstructed

Cylinder C3 manufactured in Dec. 2013

FEC-64 prototype
(ALTERA FPGA, 

ALTRO, PASA chips)

Cylinder C2, preparation for 

vacuum tests

Prototype assembly 

Å̀27 cm, L=3.4 m

Å140 cm, L=3.4 m

4 mm thickness

0,1 mm precision
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TPC�±technical project approved, fabrication stage 


