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Abstract
Two-particle correlations are used to extract the space-time and dynamical information of the particle-emitting source

created in heavy-ion collisions. The source radii extracted from these correlations characterize the system at the kinetic
freeze-out, i.e., the last stage of particle interactions. Kaons can provide a more direct view of the particle-emitting source
than pions as they have smaller hadronic cross section and less contribution from long lifetime resonances.

In this poster, the measurements of K+K+ correlation functions in Au+Au collisions at 𝑠!! = 3.0, 3.2, 3.5, and 3.9 GeV
recorded by the STAR experiment will be presented. One-dimensional source size (Rinv) and correlation strength
parameter (λ) of the system are extracted from the correlation functions using the Bowler-Sinyukov formula.

Supported in part by the 

Energy dependence of extracted parameters

Summary
➢ The Kaon CF at 𝒔𝑵𝑵 = 3.0, 3.2, 3.5, and 3.9 GeV has been measured;

➢ Extract source size information: weak energy dependence of Rinv & 𝜆.

References
[1] M. Lisa, S. Pratt, R. Soltz, et al., Annu. Rev. Nucl. Part. Sci., 55: 357-402 (2005).

[2] Yu. Sinyukov et al. Phys. Lett. B 432, 248 (1998).

[3] M. Bowler Phys. Lett. B 270, 69 (1991).

Bijun Fan (bjfan@mails.ccnu.edu.cn) Central China Normal University, 
for the STAR Collaboration

Track-splitting effect

➢ Good particle identification of TPC and TOF

➢ For p (0.2, 2) GeV/c, Purity > 95% 
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➢ 3.0 – 3.9 GeV: weak energy dependence of Rinv & 𝝀.

➢ Track splitting effect: due to finite position 

resolution of TPC, single track will be 

reconstructed as two with similar momenta.

➢ This effect results in an increase in pairs of 

particles, amplifying the signal of the 

correlation function.

➢ remove: -0.5 < SL < 0.6 

Introduction

STAR Fixed-Target Program and Particle Identification

Correlation Function
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Au+Au @ 3.9 GeV

 same/mix+ K+K

y:[-0.5,-0.3]

Add SL cut

qinv: invariant relative momentum
r: relative distance between two 
particles
Ψ(qinv,r): two-particle wave function
S(r): emission function
Same(qinv): qinv distribution from same 
event
Mixed(qinv):normalized qinv distribution 
from mixed events
λ: correlation strength parameter
R!"#: Source size
Kcoul(q, R!"#): Coulomb factor

➢ Femtoscopy, based on HBT correlations for identical particles, can be used to extract 

the space-time and dynamical information of emission source.

➢ Kaons can provide a more direct view of the 

particle-emitting source than pions due to

➢ less contribution from long lifetime resonances

➢ smaller rescattering cross-section 

➢ Correlation function [1] :  

      𝐂(𝐪𝐢𝐧𝐯) = ∫𝐝𝐫|𝛙(𝐪𝐢𝐧𝐯, 𝐫)|𝟐𝐒(𝐫) =
𝐒𝐚𝐦𝐞 𝐪𝐢𝐧𝐯
𝐌𝐢𝐱𝐞𝐝 𝐪𝐢𝐧𝐯

(Experimental)

➢ Sinyukov-Bowler method used to fit correlation function [2][3] :

arXiv:nucl-ex/0505014

Track-merging effect

➢ Track merging effect: two tracks with similar 

momentum will be reconstructed into a track with a 

high probability.

➢ These merged tracks cause a reduction of pairs at 
low relative momentum, thus reducing the signal of 

the correlation function. 

➢remove: ∆𝜽 > 𝟎. 𝟎𝟐 || 𝚫𝝓∗ 𝑹 = 𝟏. 𝟒𝒎 > 𝟎. 𝟎𝟒

𝐂 𝐪𝐢𝐧𝐯 = 𝐍 𝟏 − 𝛌 + 𝐊𝐜𝐨𝐮𝐥 𝐪,𝐑𝐢𝐧𝐯 𝛌 𝐞3𝐪𝟐𝐑𝐢𝐧𝐯
𝟐
+ 𝟏

𝑆𝐿 ≡
∑) 𝑆)

𝑁ℎ𝑖𝑡𝑠* + 𝑁ℎ𝑖𝑡𝑠+

𝑤ℎ𝑒𝑟𝑒 𝑆) = C
+1 𝑜𝑛𝑒 𝑡𝑟𝑎𝑐𝑘 𝑙𝑒𝑎𝑣𝑒𝑠 𝑎 ℎ𝑖𝑡 𝑜𝑛 𝑝𝑎𝑑 − 𝑟𝑜𝑤
−1 𝑏𝑜𝑡ℎ 𝑡𝑟𝑎𝑐𝑘𝑠 𝑙𝑒𝑎𝑣𝑒 𝑎 ℎ𝑖𝑡 𝑜𝑛 𝑝𝑎𝑑 − 𝑟𝑜𝑤
0 𝑛𝑒𝑖𝑡ℎ𝑒𝑟 𝑡𝑟𝑎𝑐𝑘 𝑙𝑒𝑎𝑣𝑒𝑠 𝑎 ℎ𝑖𝑡 𝑜𝑛 𝑝𝑎𝑑 − 𝑟𝑜𝑤

i - the pad-row number
Nhits1 & Nhits2 - the total number of hits associated to 
each track in the pair
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