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Relativistic Heavy-Ion Collided (RHIC) 

 

 2000-2016, я я : 

 p+p, p+A, A+A    sNN = 200  (9 ) 
  я   я (13 ) 
    я  , P ~ 70% 
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   -      А ,  
           - Collective effects in small systems measured by PHENIX at RHIC 

 

  New Trends in High-Energy Physics, 2-8 October 2016, Budva, Montenegro 
          - Recent results from PHENIX experiment at RHIC 

          - PHENIX results on leading particles and jets measured in Cu+Au collisions at RHIC 

 

  66-     « -2016,  
          -      Cu+Au    200   
          -         RHIC 

 

     А. , -  
          -     Cu+Au    200  

 

  14-      ,   
          -         RHIC 

К  

http://icssnp.jinr.ru/
https://indico-new.jinr.ru/confLogin.py?confId=84
http://www.vniief.ru/wps/wcm/connect/vniief/site/scienceevents/nuclerstruct/
http://physica.spb.ru/
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 ~ 20  : 

1. Scaling properties of fractional momentum loss of high-pT hadrons in nucleus-nucleus collisions  

    Кt √sNN  from 62.4 GeV to 2.76 TeV, Phys.Rev. C93 (2016) no.2, 024911 

2. Transverse energy production and charged-particle multiplicity at midrapidity in various systems 

    Пrom √sNN=7.7 to 200 GeV, Phys.Rev. C93 (2016) no.2, 024901 

3. ϕ mОson proНuМtТon Тn tСО ПorаКrН/ЛКМФаКrН rКpТНТtв rОРТon Тn Cu+Au МollТsТons Кt √sNN=200 GeV, 

    Phys.Rev. C93 (2016) no.2, 024904 

4. ForаКrН J/ψ proНuМtТon Тn U+U МollТsТons Кt √sNN=193 GeV, Phys.Rev. C93 (2016) no.3, 034903 

5. DТОlОМtron proНuМtТon Тn Au+Au МollТsТons Кt √sNN=200 GeV, Phys.Rev. C93 (2016) no.1, 014904 

6. Centrality-dependent modification of jet-production rates in deuteron-gold collisions at  

    √sNN=200 GeV, Phys.Rev.Lett. 116 (2016) no.12, 122301 
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 Interpretation of long-range correlations in small systems requires understanding of 
how initial geometry is transformed into final state momentum correlations 

 Geometry engineering is a unique capability of the RHIC 

Geometry engineering 
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 Substantial v2 is measured for charged hadrons in 0-5% p+Au, d+Au and 3He+Au 

 Asymmetric systematic uncertainties account for non-flow contributions 

 Model comparison: 

 SONIC: hydrodynamic model, standard Monte Carlo Glauber initial conditions followed by viscous 

СвНroНвnКmТМs аТtС η/s = 0.08, КnН К trКnsТtТon to К СКНronТМ МКsМКНО Кt T = 170 MОV 

 superSONIC: additionally incorporates pre-equilibrium dynamics  

 good description of data 

 AMPT (A-Multi-Phase-Transport Model ): combines partonic and hadronic scattering  

 describes data up to 1 GeV/c 

 IP-Glasma + Hydro: 

 overpredicts d+Au, 3He+Au while underpredicts p+A 

arXiv:1609.02894 

Elliptic flow, model comparison 
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Jet production: p+p and Cu+Au @ 200 GeV 
PhysRevLett.116.122301  

       p+p  Cu+Au  sNN = 200  

      

   p+p   NLO pQCD (NLOJET++  with NNPDF2.3) 

 
         Cu+Au ; 

      

  pT   RAA     

(ala Pb-Pb @ 2.76 TeV, Phys.Lett. B746 (2015) 1-14) 
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J/ / ’ ratТo Тn small sвstОms at s = 200 GeV  

 Double ratio, [’ / J/]p+A to [’ / J/]p+p cancels out systematic uncertainties 

 ’  / J/ ratio is unchanged in p(3He)-going direction 

 ’ / J/ ratio is suppressed by a factor of ~2 in Au-going direction 

 ’ / J/ and are       pairs with different binding energies of ~ 640 and ~ 50 MeV 

 Plotted vs. co-moving particle density shows common behavior at RHIC and the LHC 

 Note suppression in p-going direction in p+Pb 

 Understanding suppression due to co-movers could play a critical role in interpreting 

quarkonia data from A+A collisions.  

arxiv:1609.06550 

cc
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Discovery of sQGP 

  2005  (QM-2005)    RHIC   
    –   

 

      :  
 

    

  ,  nq -  

     

   

   А+А    RHIC  , 
  : 

 
   (0 << 1 / ) 
   (/s ~ 1/4); - ,   

  >15 / 3, T0 ~ 300-400 MeV  -      

 dNg/dy > 1100,   ,     
 

          10+ ,   
    LHC 



14 

  я     ( ) 

      (, K, , ’, p, ,   . .) 

  , , я  я  

  : 

 4   + 1 я 

 1 я я 

 ALICE, CBM … 

 PWG-LF, PSB (PHENIX Speaker Bureau) 

   я … 
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щ  (s)PHENIX 
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К  sPHENIX 

  : 0 <  < 2; || < 1.1 

 1.5 T   (BaBar) 

  (0.2 - 40 / ): 
 VTX: MAPS (Monolithic Active Pixel Sensors) 

  : silicon strips 

  : TPC 

 : 

 EMCal: tungsten-scintillating fiber (W/ScFi) 

    

   ;  
    

    , 
fsPHENIX 

  sPHENIX    
 PHENIX,    

 

     2022  
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BACKUP 
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  : 
      

 HF-tagged  

   diret   direct-jet  

    zT ~ 1 

  : 
  c  b  pT >> 1 

   

    p+p, p+Au   
Au+Au  @ 200  
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 EMCal  HCal  

 8 8  EMCa 

 4 4  HCal 

 4   , 
FNAL Test Beam Facility 

          

      -   
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Ц   

  :  < 2, || < 1.1, 0.2 < pT ( /c) < 40 

 DAQ ~15  

 Y    ~ 1% 

  

 DCAxy < 70   

TPC: 
-   

- R = 20-78  

- BNL & SUNY funding for development 

 : 
- silicon strips: FPHX Chip  

  (108 identical ladders each 2x24 cm2,) 

- 4 я: 6, 8, 10, 12  

- In kind contribution from RIKEN 

VTX: 

-MAPS (ALICE ITS IB: ALPIDE 

sensors, 28x28 um pitch, 99.9% 

efficiency, 2-4 usec integration time) 

- 3 я: 2.3, 3.1, 3.9  

- LANL funding for development  

- funded by consortium 
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К  TPC 

  : 

  EMCal, Rmin = 90  

 || < 1.1;  

 Length ~ Diameter 

  : 

  1%     r < 250  

  : 

   RHIC-II 

 50-100 , 15   |zvrtx| < 10  

 Gateless TPC 

 К     IBF (MPGD),   (Ne, He) 

 Н   (    ф ) 
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К  TPC 
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  eIC 
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К  ePHENIX 

 ePHENIX    
 sPHENIX   

  

   sPHENIX   
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