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Parameters pertaining to interaction between pairs of antiprotons which are created in RHIC in 
Au on Au collisions with CM energy of 200 GeV per nucleon pair are calculated from their 
angular correlation

Summary: No discrepancy between proton and antiproton interaction is found in this
experiment
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Experimental set-up
STAR detector consists of Time projection chamber(TPC) 
and Time of Flight (TOF) Barrel

Uniform 0.5T B-field is applied, momentum is calculated 
from track curvature

Particle identification through <dE/dx> and TOF
◦ <dE/dx> is used to distinguish particles with different m or q

◦ TOF is used to calculate v, m is then calculated
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PID plot on the right:
◦ Y –axis: NO of SD from expected value of (anti)proton <dE/dx>

◦ X-axis: calculated mass m 



Angular correlation between particles
Parameters can be calculated once correlation functions (CF) of momentum distribution is 
measured

◦ 𝐶 𝑝1, 𝑝2 =
𝑃 𝑝1,𝑝2

𝑃 𝑝1 𝑃 𝑝2

We move to CM frame of antiproton pairs such that p1 = p2 for simplicity

𝑃 𝑝1, 𝑝2 = 𝐴 𝑘 where k is the CM momentum, A(k) is the distribution of antiproton created in 
the same event

𝑃 𝑝1 𝑃 𝑝2 = 𝐵(𝑘) where B(k) is the distribution of antiprotons created in separate events.

𝐶 𝑝1, 𝑝2 = 𝐴 𝑘 /𝐵 𝑘



Result: scattering length f0 
and effective range d0
Analytical form of CF is given by model[3], from which f0 and d0 can 
be fitted.

CF obtained from experiment are shown on the upper right, which 
is consistence with the hypothesis interaction between proton and 
anti-proton are identical.

f0 and d0 for proton and antiproton are shown on the lower right. 
Again no discrepancy between them are found.

(optional) Large uncertainty of d0  due to uncertainty of CΛΛ
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(optional) CF correction
Correlation may comes from p-Λ or Λ-Λ interaction, and Λ decays into p

We just want correlation as a result of p-p interaction
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Theoretical calculationFrom another 
experiment [2]

CF we wanted


