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Long range azimuthal correlations in central 

p+A collision show characteristic patterns 

similar to those in A+A collisions.  

 

They can be reproduced  by CGC model as 

well as  viscous hydro model.   

 

d+Au HBT measurements  provide new  

testing grounds for these models. 
 

•2. HBT Analysis 

•3. Detector and Data collection 

Pion Identification was done in TOF-E  and PbSc 

•4 𝑵𝒑𝒂𝒓𝒕
𝟏/𝟑

 dependence and 𝑹  scaling 

    Run 7   200 GeV/c  Au+Au  3.6B evnts 

    Run 8   200 GeV/c  d+Au  1.0B evnts 

•6 Discussion and conclusion 

HBT radii (𝑹𝒔𝒊𝒅𝒆,  𝑹𝒐𝒖𝒕, 𝑹𝒍𝒐𝒏𝒈 )  vs 𝑵𝒑𝒂𝒓𝒕
𝟏/𝟑

  

          shows mismatched  behavior 

𝑹𝒔𝒊𝒅𝒆,  𝑹𝒐𝒖𝒕, 𝑹𝒍𝒐𝒏𝒈 vs 𝒎𝑻 for central  d+Au and 

peripheral  Au+Au show similar dependence 

consistent with  an expansion scenario 
          Blast Wave fits shown for 𝑹𝒔𝒊𝒅𝒆,  𝑹𝒍𝒐𝒏𝒈 

Npart            Initial system size 𝑹   from Glauber Model  

σx & σy  RMS widths of density distribution 

Linear trend for the HBT radii vs 𝑵𝒑𝒂𝒓𝒕
𝟏/𝟑

  

but  d+Au points not in line with  Au+Au 

points. 

 

d+Au points line up with Au+Au data and p+Pb 

points line up with Pb+Pb when 𝑹  scaling used  

 

HBT radii of  (p,d) +A and A+A scale with 𝑹   
 

d+Au 𝒎𝑻 dependence  similar to that for 

Au+Au   i.e. evidence of expansion seen in 

Au+Au is also seen in d+Au 

 

Conclusion : Final state scattering effects play 

an important role in the dynamics of the d+Au 

system  

  𝑹𝒔𝒊𝒅𝒆, 𝑹𝒊𝒏𝒗vs  𝑹    shows proper scaling behavior  

•5 𝒎𝑻 dependence  
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C 𝑞𝑠𝑖𝑑𝑒 , 𝑞𝑜𝑢𝑡, 𝑞𝑙𝑜𝑛𝑔 = 1 − λ + λ(1 + G)Fc , 

     Fc=Coulomb Correction 

HBT radii obtained by doing a fit of C  to 
 

          𝐶𝑒𝑥𝑝𝑡 (q)=A(q)/B(q) 
 

  A(q)  = q dist. for same event pion pairs 

  B(q)  = q dist.  for different event pion pairs 

(Sinyukov) 

Two-particle Space-Time Correlation Function 

 

 

r = pair separation  q = relative momentum 

S= source function 𝝓 = final state interactions  


