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Video S1 — Simulation results of the turbulent flow under the applied EMBr of 39 mT showing 

the distribution of the induced electric current, velocity field and the turbulent structures 

(defined by the iso-surface 𝒬crit = 100). The flow is slightly rearranged under the magnetic 

field; however, no significant change is observed. 

 

Video S2 — Simulation results of the turbulent flow under the applied EMBr of 156 mT 

showing the distribution of the induced electric current, velocity field and the turbulent 

structures (defined by the iso-surface 𝒬crit = 100). The flow alternation is significant: 

turbulence is mostly damped; corresponding  redistribution of the linear momentum causes 

acceleration of the meniscus. 

 

Video S3 — Simulation results of the turbulent flow under the applied EMBr of 366 mT 

showing the distribution of the induced electric current, velocity field and the turbulent 

structures (defined by the iso-surface 𝒬crit = 100). The flow pattern is dramatically changed: 

the meniscus is deaccelerated; two reverse flow zones are formed above and below the jets; an 

opposite vortex (OV) is initiated near the SEN port exit; OV develops in size and reaches 

meniscus, where starts to compete with the upper roll. The flow under the SEN transforms to 

the plug-type under the strong EMBr. 

 

Video S4 — Simulation results of the turbulent flow under the applied EMBr of 441 mT 

showing the distribution of the induced electric current, velocity field and the turbulent 

structures (defined by the iso-surface 𝒬crit = 100). The opposite vortex dominates and 

occupies the upper part of the mold. It is accompanied by strong reverse flow zones above and 

below the jets. 


