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STAR  Collaboration PRL 129 (2022) 
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Quantum Chromodynamics Evolution: The Current 

Legacy and the Electron-Ion Collider's Pioneering 

Horizons

Guest Editors
Niseem Magdy Abdelrahman, Texas Southern University, 

USA

Wenliang Li, Mississippi State University, USA

Wenbin Zhao, Lawrence Berkeley National Laboratory, USA

Celebrating 25 Years of RHIC:

Honoring Experimental and Theory Collaborations and 

Individual Contributions

Laying the Roadmap to the Electron-Ion Collider

Journal of Physics G: Nuclear and Particle Physics

Niseem.abdelrahman@tsu.edu
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• Converted at 𝑌𝑄,𝑄𝐶𝐷
𝑐𝑜𝑛𝑠𝑡 = 0.5

•  Same location of the peak, shifted magnitude

• Constraints on the converted EOS:

• Stability and causality (𝑐𝑠
2 > 0 for 𝑛𝐵 ≥ 0.9𝑛𝑠𝑎𝑡 and 

𝑐𝑠
2 < 1)

• Saturation properties

• 0.14 𝑓𝑚−3 < 𝑛𝑠𝑎𝑡 < 0.18 𝑓𝑚−3

• −18 MeV < B < -14 𝑀𝑒𝑉



eos2	min
eos3	max
χEFT	Drischler	et	al.	68%	CI
Oliinychenko	et	al.	68%,	95%	CI
Danielewicz	et	al.
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• To ensure 𝜀/𝑛𝐵 → 𝑚𝑁 and 𝑐𝑠
2 → 0 as 

𝑛𝐵 → 0, match the converted EOS to 
an EOS obtained from the density 
functional (VDF) model. 

• EOS with sharp rise at 2𝒏𝑩 is 
favored by the flow data

30

PRC 109, 065803
Nanxi Yao



31



Converted EOS Band
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• Converted at 𝑌𝑄,𝑄𝐶𝐷
𝑐𝑜𝑛𝑠𝑡 = 0.5

•  Same location of the peak, shifted magnitude

• Constraints on the converted EOS:

• Stability and causality (𝑐𝑠
2 > 0 for 𝑛𝐵 ≥ 0.9𝑛𝑠𝑎𝑡 and 

𝑐𝑠
2 < 1)

• Saturation properties

• 0.14 𝑓𝑚−3 < 𝑛𝑠𝑎𝑡 < 0.18 𝑓𝑚−3

• −18 MeV < B < -14 𝑀𝑒𝑉

Phys. Rev. C 109, 065803
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