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Стр.17-18             Expected results: 
1. The start-up of the BM@N first configuration for high-intensity 

light-ion beams extracted from the Nuclotron. Obtaining first results 

in the research programme of the BM@N experiment: study of yields 

of hadrons, hyperons, and light nuclei –– 2017–2019. 

2. Obtaining results at BM@N using high-intensity heavy-ion beams, 

including ions of gold. Study of elliptic and directed flows, 

production of hyperons with S=2 and hypernuclei ––  

2019–2023. 

3. The start-up of the MPD Stage I, obtaining first results in the 

research programme to study the properties of hot and dense 

baryonic matter in the central rapidity range, to search for phase 

transitions (observables – particle yields and spectra) including 

partial restoration of chiral symmetry (observables – yields of di-

leptons), and to search for the critical end-point (observables – event-

by-event fluctuations, particle correlations) –– 2020–2023. 

4. Commissioning of the MPD Stage II. Beginning of the research 

programme with the MPD detector in the available phase space 

region –– 2023. 

5. Obtaining new results in the energy scan 

programme in the experiments NA61 (SPS) and 

STAR (RHIC) –– 2017–2023. 
6. Obtaining new results in the femtoscopy programme in the ALICE 

experiment (LHC), participation in ALICE upgrade –– 2017–2023. 

7. Settlement of commitment in the development and commissioning 

of the CBM set-up under JINR’s obligations in accordance with the 

NICA–FAIR joint research programme ––  

2017–2023. 
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http://na61.web.cern.ch/na61/xc/index.html 

NA61/SHINE (SPS Heavy Ion and Neutrino Experiment) 
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NA61/SHINE Collaboration 
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NA61 physics. Search for CEP in heavy-ion collisions 

          Experimental strategy: 
 

 Perform a 2D (energy-system size) scan 

  with several beam species (p Be, Ar,Xe,Pb) 

  within the energy range from 13 to 158A GeV  

 

 Study as many as possible Event-by-Event 

     fluctuation signals (<pT>, mult., ratios, etc.)  

NA61 strategy:  study how the NA49 observables (“Horn”) evolve with system size 
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NA61/SHINE detector 

    Basic upgrades of the NA61 detector (status): 

• TPC read-out to increase event rate (complete) 

• Forward TOF detector (complete) 

• He beam pipe and beam line detectors for A+A (complete) 

• PSD calorimeter (under completion) 

• TOF-L/R High Voltage (complete, read-out (in progress) 

•  Vertex detector (in progress) 
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NA61 TOF-L/R detector 

     NA61 TOF-L/R detector: 

• 2 x 891 scintillator counters 

• TOF-L (JINR contribution) put into 

      operation  in 1995-96 

• Time resolution: 60-70 ps 



Overall data taking plan 

Energy-SystemSize Scan at SPS 
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The NA61/SHINE data taking plan for 2017-18 
  SI – measurements for physics of strong interactions,  

n – measurements for the Fermilab neutrino beams. 

 Two-dimentional system size and beam momentum scan will be completed with 

p+Pb and Xe+La in 2017 and 2018  
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Recent physics results of NA61 
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“Measurements of p+/-, K+/- , K0
S , Λ and proton production in proton–carbon 

interactions at 31 GeV/c with the NA61/SHINE spectrometer at the CERN 

SPS”, Eur. Phys. J. C (2016) 76:8. 

Laboratory momentum distributions of K+ and K0
S mesons 

produced in p+C interactions at 31 GeV/c in different polar angle 

intervals.  

 Inelastic and production cross sections as well as spectra 

of p, K, p, K0
S and L have been measured 

 Essential for improved calculations of the initial neutrino 

fluxes in long-baseline neutrino oscillation experiments 
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"Production of deuterium, tritium, and 3He in central Pb+Pb collisions at 20A, 

30A, 40A, 80A, and 158A GeV at the CERN SPS", Phys. Rev. C 94 044906 (2016) 

 Longitudinal and transverse spectra 

 Total yields, ratios 

 Energy and mass dependence of yields 

 Model comparison 

Invariant mt-spectra of 3He at 20A (a), 30A (b), 40A (c), 

80A (d), and 158A GeV (e) 
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NA61 data. Preliminary results from Energy-SystemSize scan  

QM’17 

QM’17 



NA61 data. Results on fluctuations 
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NA61/SHINE searches for the CEP by searching for non-monotonic dependence in fluctuations of hadron 

production properties 

Measure used to quantify fluctuations 
QM’17 
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JINR contributions/responsibilities  

 
• Maintenance and operation of TOF-L/R detectors 

 

• TOF-L/R data calibration  

        

• Software developments and maintenance of software library 

 

• Raw data reconstruction and DST production  

 

• Data analysis 
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Plans for 2018-2020 

Hardware & data taking 

 TOF-L/R maintenance : Data taking : shifts, TOF on-line monitoring 

  R&D for NA61 TOF upgrade 

Software development & reconstruction 

 TOF simulation tools within the SHINE framework 

 DST production 

Data analysis  

 Production of (anti)nuclei production in Ar+Ca  and Xe+La collisions (VBLHEP) 

 Hadro-production for the Fermilab neutrino program (LNP)  
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Preparation for the “NA61 beyond 2020” period 

Detector upgrades: 

 1 kHz readout 

 Large Acceptance Vertex Detector 

 New TOF 

NA61 Physics after 2020: high statistics beam momentum scan with Pb+Pb  

for precise measurements of open charm and multistrange hyperon production 
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R&D for the new NA61-TOF in 2016 

MRPC detectors for NICA  

(V. Golovatyuk, V. Babkin) 
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Спасибо за внимание! 

Заключение 
 Эксперимент NA61/SHINE успешно реализует намеченную 

     Физ. Программу: 

    - данные по p+p, Be+Be, Ar+Sc, Pb+Pb столкновениям анализируются 

      и публикуются 

    - Завершен upgrade детектора, подготовка к сеансам с пучками 

       Xe (2017) и Pb (2018) проходит успешно. Начаты R&D для  

       NA61 upgrade for the beyond 2020 program 

 

 Участие ОИЯИ в эксперименте NA61 имеет важное значение с учетом 

     собственной программы Лаборатории по  физике A+A столкновений 

     (проект НИКА) – новые данные, новые технологии, опыт работы 

 

 Вклад ОИЯИ и план работы группы на 2018-20 гг. сбалансирован 

     с учетом имеющихся ресурсов  

 

 Просим поддержать наш проект  



Backup slides 



NA61 physics. Data for neutrino and cosmic ray 

experiments 

Measure hadron production 
in the T2K target needed for  
the T2K (neutrino) physics 

Measure hadron production  
in p+A interactions needed 
for cosmic-ray, Pierre Auger 
 Observatory  and KASCADE 
 experiments  

Precision measurements: 

Super-Kamiokande 

Extensive air shower 
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