
v3{fit}/v2{fit} needs to be converted to v3{2D}/v2{2D} in order to be compared to theory 
and/or independent vn measurements: 

Investigating jet and non-jet contributions to long range pseudo-rapidity 
correlations in di-hadron measurements from STAR. 
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Method: Data Fit Res 

Decomposition: 

Centrality evolution Momentum evolution Very central, high momentum data 
Fit function 

HBT subtracted 2D data (pT > 0.15 GeV/c) 

Feature of the SS elongated structure with and without a third harmonic component 

Comparison to theory (CGC + radial flow : Phys.Rev.C79:051902,2009) 

Fit function Fit function 

HBT subtracted 2D data (0 – 10%) 1D projection on ΔΦ (2 < pT < 5 GeV/c : |Δη| < 1.5) 

Feature of the SS elongated structure as a function of pT Ratio of harmonics of the Fourier decomposition as a function of centrality 

Comparison to theory (AMPT : Phys.Rev.C81:054905, 2010)       

Summary and conclusions 
-  The centrality evolution shows a strongly enhanced long range correlation in Δη in more central heavy ion collisions beyond the initial elliptic 

flow structure 
-  The centrality evolution suggests that this structure could be due initial energy density fluctuations (flux tubes and/or triangular flow) 

-  The information extracted from the momentum evolution indicates that in addition jet-like correlations can contribute to the same-side 
elongated structure 

-  The momentum evolution also shows that the ridge significantly weakens relative to an unmodified jet peak at sufficiently high momentum 

-  The very central high pT data indicate the necessity of higher order Fourier harmonics in interpreting 2D two particle number correlations in 
Au+Au 

-  The Fourier moment ratios extracted from the centrality dependence of the same side correlations show the same trend as theories that 
assume initial energy anisotropies          

Unmodified jet? 

f1 = c0 
f2 = c1*cos(ΔΦ)    
f3 = c2*cos(2ΔΦ) 
f4 = c3*cos(3ΔΦ) 
f5 = c4*exp(-0.5*((Δη/c5)2 + (ΔΦ/c6)2))  
f6 = c7*exp(-0.5*(Δη/c8)2)  
f7 = c9*exp(-1*√(Δη/c10)2 + (ΔΦ/c11)2)  

f1 = c0 
f2 = c1*cos(ΔΦ)    
f3 = c2*cos(2ΔΦ) 
f4 = c3*exp(-0.5*((Δη/c4)2 + (ΔΦ/c5)2))  
f5 = c6*exp(-0.5*((Δη/c7)2 + (ΔΦ/c7)2))  
f6 = c8*exp(-1*√(Δη/c9)2 + (ΔΦ/c10)2)  

f1 = c0 
f2 = c1*cos(ΔΦ)    
f3 = c2*cos(2ΔΦ) 
f4 = c3*cos(3ΔΦ) 
f5 = c3*exp(-0.5*((Δη/c4)2 + (ΔΦ/c5)2)) 

ν = <Nbinary>/(<Npart>/2) 

Comparison to theory (CGC + radial flow : Nucl.Phys.A836:43-58,2010) 

Effect of v3 on v2 

Width of symmetric SS  
2D Gaussian as a function  
of pT in comparison to P+P 

Very central events All events 

offset           
cos(ΔΦ)                                     away side pT conservation  
cos(2ΔΦ)                                   elliptic flow 
cos(3ΔΦ)                                   triangular flow 
2D asymmetric Gaussian        SS long range correlation  
1D Gaussian in Δη                   String fragmentation  
2D exponent                             HBT & e+e- 

offset           
cos(ΔΦ)                                    away side pT conservation  
cos(2ΔΦ)                                  elliptic flow 
2D asymmetric Gaussian       SS long range correlation  
2D symmetric Gaussian         Jet fragmentation  
2D exponent                            HBT & e+e- 

offset           
cos(ΔΦ)                                    away side pT conservation  
cos(2ΔΦ)                                  elliptic flow 
cos(3ΔΦ)                                  triangular flow 
2D asymmetric Gaussian       SS long range correlation 

pT=>0.15	  GeV/c	  

3=>pT=>1	  GeV/c	  

5=>pT=>2	  GeV/c	  

Χ2/ndf = 8.22 

Χ2/ndf = 12.3 

Caveat: 
Extraction of harmonics ratio 
using the AMPT model and our 
experimental approach are not 
the same  

vn{2D} = √vn(fit)/(2*dN/dηdΦ)  

Comparison of v3{2D}/v2{2D} to theory is fit model dependent with the assumed 
functional of jet contribution on the SS. 
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(see arXiv:1105.3865) 


