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Evaluation on the fluid behavior 

for large to small systems   
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Low PT region

-observables v2 v3 mass ordering of v2  C2{4}, etc



Low PT region

-observables v2 v3 mass ordering of v2  C2{4}, etc

-tools: hydrodynamics, kinetic theory, CGC .



Small systems hydrodynamics naturally describe many soft observables

Large systems hydrodynamics and hybrid model are great success, 

make powerful predictions & extracted the QGP viscosity.

G.-Y. Qin, B. Muller. 

PRC2014
K. Werner, et. al,  

PRL2014

J. Bernhard,et al  PRC 2015

Low PT region: fluid behavior 



Large systems hydrodynamics and hybrid model are great success, 

make powerful predictions & extracted the QGP viscosity.

Low PT region: fluid behavior 

Small systems hydrodynamics naturally describe many soft observables, 

However, there is still C2 {4} puzzle (in pp collisions, etc) .

W. Zhao, Y. Zhou, H. Xu, W. Deng and H. Song, Phys. Lett. B 780, 495 (2018);

B. Schenke, C. Shen, and P. Tribedy, arXiv:1908.06212 



Large systems hydrodynamics and hybrid model are great success, 

make powerful predictions & extracted the QGP viscosity.

Low PT region: fluid behavior 

Small systems hydrodynamics naturally describe many soft observables, 

However, there is still C2 {4} puzzle (in pp collisions, etc) .

heavy flavor does not have enough flow

PLB 791 (2019) 172 



-Intermediate PT region

-observables  

-tools 

-Low PT region

-observables 

-tools 

Au-Au

p-Pb
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for large to small systems   



-Intermediate PT region

-observables  (approx.) NCQ scaling

-tools: Hydro-Col-Frag model  

Thermal hadrons   (VISH2+1 hydro): 

Coalescence hadrons   (Coal Model): 

-thermal-thermal,  thermal-hard & hard-hard partoncoalescence.

Fragmentation hadrons  (LBT) : 

Zhao, Ko,  Liu, Qin & Song, 

Phys. Rev. Lett. 125 7 072301(2020)



-Without coalescence, 

underestimates the v2(pT ) 

violating the NCQ Scaling 

of v2 at intermediate pT, 

Hydro-FragHydro-Coal-Frag

Zhao, Ko,  Liu, Qin & Song, 

Phys. Rev. Lett. 125 7 

072301(2020)

-Strongly indication of 

partonic degree of 

freedom in small system

-Support collective flow 

at low PT

Hydro-FragHydro-Coal-Frag

-At intermediate pT , 

Hydro-Coal-Frag model  

obtains an approximate 

NCQ scaling 

Intermediate PT region: small systems

p-Pb

p-Pb


