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Relativistic Heavy-Ion Collided (RHIC) 
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Geometry engineering and energy scan 

        

         geometry scan 

        energy scan (d+Au) 
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 Geometry engineering is a unique capability of the RHIC 

Geometry engineering - I 

 v2 & v3 for charged hadrons in central p+Au, d+Au, 3He+Au at sNN = 200 GeV 



12 

  v2 & v3 well described by hydrodynamics 
  System dependence described by hydro 
  Mass ordering for /K/p in p/d/3He+Au described by hydro 
      Final State Anisotropy = Initial Geometry + Final State Interactions 

Geometry engineering - II 
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  How does the flow depend on collision energy?  
  Significant v2 signal at all 4 energies! 
  Hydro in good agreement at 200 & 62.4 GeV 
  Hydro under predicts data at 39 & 19.6 GeV --> Nonflow contributions? 

 

Energy scan - I 
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  Comparison to AMPT:  
 AMPT v2{Parton Plane}: ← Flow 

  AMPT v2{EP}: ← Flow ⊗ Nonflow 

  Expectations: 
 difference is small at low-pT and grows at high-pT 

 difference grows with decreasing collision energy  
   

  Strong v2 signal even at 19.6 GeV … interpretation is complicated by nonflow 

Energy scan - II 
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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) 
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 И  : 
      
 HF-tagged  
   diret   direct-jet  
    zT ~ 1 

  : 
  c  b  pT >> 1 

   

 И    p+p, p+Au   
Au+Au  @ 200  
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Soft direct photons, Au+Au at sNN = 200 GeV 

  Observed large yield of soft direct photons in central collisions  QGP 
radiation 
 

  Teff ~ 240 MeV >> Tc 
 

  Results for yields and v2 & v3 can not be explained within the same models 
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  Teff in collision energy range 39-2760 GeV 

Soft direct photons, Au+Au energy scan 



24 



25 

 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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