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Utilizing our developed relativistic viscous hydrodynamic code [1] to analysis of proton-lead and lead-lead
collisions at the LHC [2], we investigate applicability of hydrodynamics, QGP bulk property and viscosities
effects at hadronization process. Here we focus on one-particle distributions such as rapidity distributions
and particle identified transverse momentum spectra and elliptic flows.
We show that relativistic viscous hydrodynamics works for explanation of experimental data of central and
mid-central proton-lead collisions. Furthermore, we find that modification of particle distribution due to
bulk viscosity at hadronization process affects determination of value of bulk viscosity of QGP. For example,
extracted values of bulk viscosities of QGP are much smaller than those of our previous study where bulk
viscosity effect at hadronization process is neglected [3].
According to our results of mean transverse momentum, effect of final state interactions in the small system
is smaller than that in the large system. It indicates that produced particles in the small system keep informa-
tion of the QGP fluid in high-energy heavy-ion collisions. We also discuss thermalizeation of systems from
comparison between small and large systems.
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