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Fig. 1. Schematic figure for non-central heavy-ion collisions.
Counter-clockwise tilt of the QGP fireball is created in the

reaction (z2) plane.
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Fig. 2. The initial energy density (up) and baryon density
(down) on the ns-z plane in 20%—60% (b = 9.0 fm) 200
AGeV Au+Au collisions.
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Fig. 3. Pseudorapidity distribution dNg,/dnp of charged
light hadrons in Au4-Au collisions at ,/snn = 200 GeV,
compared between the CLVisc hydrodynamic calculation
and the PHOBOS datal'l.
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/5NN = 200 GeV, compared between the CLVisc hydro-
dynamic calculation and the STAR datal*-44,
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Fig. 5. Global polarization P¥ of A and A as a function of centrality in Au4Au collisions at \/syn = 200 GeV, compared between
the CLVisc hydrodynamic calculation and the STAR data 27,
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Fig. 6. Global polarization pPY¥ of A and A as a function of transverse momentum pr in 20%-60% Au+Au collisions at
/3NN = 200 GeV, compared between the CLVisc hydrodynamic calculation and the STAR datall,
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Fig. 7. Global polarization p¥ of A and A as a function of pseudo-rapidity in Au+Au collisions at /sny = 200 GeV, compared
between the CLVisc hydrodynamic calculation and the STAR datal??l.
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Abstract

In non-central relativistic heavy-ion collisions, the non-colliding nucleons drag the colliding nucleons along

the longitudinal direction asymmetrically, producing a longitudinally tilted quark-gluon plasma (QGP) fireball.

Meanwhile, these colliding nuclei deposit a huge initial orbital angular momentum into the system, leading to

the polarization of partons inside the QGP along the direction of the total angular momentum. Based on the

optical Glauber model, we develop a 3-dimensional initial condition of the tilted QGP. By combining it with the

(341)-dimensional viscous hydrodynamic model CLVisc, we investigate the directed flow of charged hadrons

and the global polarization of A/A hyperons in heavy-ion collisions. Our calculation indicates that the

combination of a tilted initial condition of the QGP and the hydrodynamic model can provide a satisfactory
description of the directed flow and global polarization observed at RHIC-STAR. This offers a theoretical

baseline for using these observables to further constrain the initial geometry and kinematic properties of the

nuclear matter created in heavy-ion collisions.
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