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Relativistic Heavy-Ion Collided (RHIC) 

 

 2000-2016, обширная физическая программа: 

 p+p, p+A, A+A при максимальной энергии sNN = 200 ГэВ (9 комбинаций) 
 программа сканирования по энергии взаимодействия (13 энергий) 
 единственный коллайдер пучков поляризованных протонов, P ~ 70% 
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 Участие в работе международной физической группы PWG-LF-HF 

 Участие в PSB (PHENIX Speaker Bureau) 

 Участие во многочисленных PPG, IRC 

 Физический анализ экспериментальных данных (легкие адроны) 

Участие ПИЯФ, 2018 

 

 В. Самсонов, д.ф.-м.н., зав. ЛРЯФ 

 Д. Иванищев, к.ф.-м.н.нс 

 Д. Котaов, к.ф.-м.н., снс  
 В. Рябов, д.ф.-м.н., внс 

 Ю. Рябов, к.ф.-м.н., снс 

 А. Ханзадеев, д.ф.-м.н., внс 
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Конференции 

 XXIV International Baldin Seminar on High Energy Physics Problems "Relativistic 
Nuclear Physics and Quantum Chromodynamics , September 17-22, Dubna, Russia 
 

V. Riabov for the PHENIX Collaboration,  “Recent results from PHENIX at RHIC“ 
 
 
 HSQCD-2018, August 6-10, Gatchina, Russia 
 

V. Riabov for the PHENIX Collaboration,, “Recent results from PHENIX” 
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Основные результаты 
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QGP droplets in small systems 



Geometry engineering – v
2
, v

3
 of charged hadrons 

 Geometry engineering is a unique capability of RHIC 

MC Glauber 

 v
2
 (3He+Au) ~ v

2 
(d+Au) > v

2 (p+Au) 

 v
3  (

3He+Au) > v
3
 (d+Au) 

 initial geoametry transforms in the final state momentum anisotropy 

 what is the mechanism of the transformation? 
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v
2
, v

3
 of charged hadrons – model comparison (hydro) 

 v
2
 and v

3
 in three systems are simultaneously described by hydrodynamic models:  

 both models use 𝜂/s=0.08, MC Glauber initial conditions, 2+1D viscous hydrodynamic evolution 

 different hadronic rescattering packages: B3D(SONIC), UrQMD(iEBE-VISHNU)  

 Same models describe the production spectra 

 

 strong evidence for QGP droplets in high-multiplicity collisions of small systems 
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v
2
, v

3
 of charged hadrons – model comparison (AMPT) 

 Decent consistency with v
2
 and v

3
 in three systems, but only at low momentum 

 AMPT calculations do not describe large and small systems with a consistent set of parameters 

 AMPT: 
 MC Glauber initial conditions 
 Strings melt to partons  
 Partonic transport (partonic cross section part = 1.5 mb) 
 Haronization - parton coalescence 
 Hadronic rescattering (ART package) 
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v
2
, v

3
 of charged hadrons – model comparison (CGC) 

 Model explains data via initial state color correlations computed 
in the Color Glass Condensate effective field theory (CGC EFT)  

 Provides a competitive explanation for the v
2
 data 

 Describes v
3
 in 3He+Au, but overestimates that in d+Au and 

p+Au  

 Predicts that v
2
 will be identical between systems when selecting 

on the same event multiplicity  not supported by data 
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Direct photon puzzle 

 Simultaneous description of the large photon yields and flow is a challenge for theoretical models 

 Similar situation at the LHC 

 Systematic studies vs. collision system and energy are required 

Phys.Rev. C94 (2016) no.6, 064901 
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Direct photons, pp@200 & pAu@200 & CuCu@200 

pAu@200, 0-5% arXiv:1805.04066 

 Cu+Cu: pT spectra and dN/dy are consistent with Au+Au data at similar Npart 

  Exponential fits:  
 

    T =  285 ± 53(stat) ± 57(syst) MeV (MB) 

    T =  333 ± 72(stat) ± 45(syst) MeV (0-40%) 

 New pp@200 reference & fit 
 

 Clear enhancement of the photon yield in central pAu@200 with respect to Ncoll-scaled pp@200 

     consistent with formation of the QGP droplets in hydro evolution 
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Direct photons, AuAu@62 & AuAu@39 

 Substantial direct photon yield at pT < 3 GeV/c at both energies 

 In AuAu@62 observe increase of the photon yields with centrality 

 Exponential fits:  
     T =  214±26(stat)±45(syst) MeV (62 GeV);  
     T = 176±27(stat)±70(syst) MeV/c (39 GeV) 

                            AuAu@62, 0-86%                                              AuAu@39, 0-86% 

arXiv:1805.04084 
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Spectra normalized by (dNch/d)1.25 

 Spectra in A+A collisions at different energies and centralities as well as pQCD curves are 
normalized by (dNch/d)1.25: 
 

 separation by energy at high momentum 

 nearly perfect scaling at low momentum 

arXiv:1805.04084 
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Scaling of low-pT photon yields 

 p/d+Au: 

 another trend for small systems, suggests the possible turn on of thermal radiation 

 Photon yields are integrated at pT > 1 GeV/c 
      dominated by thermal photons 

 A+A: 

 common trend for integrated yields with 
dNch/d at different centralities and energies 

 integrated photon yields grow faster than 
multiplicity,  = 1.25 

 p+p: 

 integrated pQCD curves have similar slope 

arXiv:1805.04084 

     large photon production near the phase  
         transition to hadronic phase? 
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RAA, p/d/3He+Au@200 
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 Обработка данных продолжается 

 Новые экспериментальные результаты и публикации 

 Участие в sPHENIX проблематично 

Заключение 
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Концепция sPHENIX 

 Однородный аксептанс: 0 <  < 2; || < 1.1 

 1.5 T сверхпроводящий соленоид (BaBar) 

 Трекинг (0.2 - 40 ГэВ/с): 
 VTX: MAPS (Monolithic Active Pixel Sensors) 

 Промежуточный трекер: silicon strips 

 Внешний трекер: TPC 

 Калориметрия: 

 EMCal: tungsten-scintillating fiber (W/ScFi) 

 Внутренний адронный калориметр 

 Внешний адронный калориметр; также 
используется как возвратное ярмо 

 Возможность добавления мюонного плеча, 
fsPHENIX 

 Коллаборация sPHENIX создана на основе 
коллаборации PHENIX, большой опыт и 
поддержка 

 Первые данные ожидаются в 2022 году 
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RAA, Cu+Au@200 


