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- Collectivity in Pb-Pb, p-Pb and p-p collisions  



Various flow observables in large and small systems



C. Loizides NPA956 (2016) 200 CERN Yellow Report: CERN-LPCC-2018-07 



One fluid rules all ïearly work

-superSONICdescribes v2 and v3 data in pp, p-Pb and Pb-Pb using a single 
choice for the fluid parameter 
- Suggests common hydrodynamic origin including pp collisions 



Can one fluid rules them all ?

-a detailed evaluations from hydrodynamics 

-Success of hydrodynamics (Pb-Pb) 

-hydro descriptions; initial /final state effects  (p-Pb)

Brief review for Pb-Pb, p-Pb  collisions 

Pb+Pb,  p-Pb, p-p  collisions 

-can one hydrodynamics (with the same parameters) rules them all ?

p-p collisions 

-sign of C2{4} & non-linear effect from hydrodynamics



Can one fluid rules them all ?

-a detailed evaluations from hydrodynamics 

-Success of hydrodynamics (Pb-Pb) 

-hydro descriptions; initial /final state effects  (p-Pb)

Brief review for Pb-Pb, p-Pb  collisions 

Pb+Pb,  p-Pb, p-p  collisions 

-can one hydrodynamics (fluid) rules them all ?

p-p collisions 

-sign of C2{4} & non-linear effect from hydrodynamics



The Success of Hydrodynamics in Pb+Pbcollisions

Gale, et. Al, PRL2013

-Hydro + IP-Glasma

-hydrodynamics nice describe of integrated and differential Vn of all 

charged and identified hadrons 

-iEBE-VISHNU + AMPT

ALICE: JHEP 

1609 164 (2016)

Xu, Li, Song,  PRC 2016



The Success of Hydrodynamics in Pb+Pbcollisions (II)

iEBE-VISHNU:  Zhao,  Xu & Song, Eur. Phys.

J. C 77, no. 9, 645 (2017).

ALICE: 

1912.00740.

ALICE:JHEP 

1807,103(2018) 

Hydro calculations / predictions:

Hydro output +  coalescence model  

predictions:

ALICE:PRC102

055203 (2020).

iEBE-VISHNU+coalescence: Zhao, Zhu, Zheng, 

Ko, Song,Phys.Rev.C98 5, 054905 (2018)

V2, V3 for deuterons Flow  distributions

Non-Linear flow modes

Hydro quantitatively / qualitatively describe / 

predict various flow data for Pb+Pb collisions 


