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Polar Rings in Galaxies



Astrophysical Research Instruments
Observational Data Theoretical Models Supercomputer Simulations

GPU – clusters:
 MSU Supercomputer 
Lomonosov-2 (68 x 
Nvidia Tesla V100, 476 
TFlop/s)
VolSU 
Supercomputer DGX-1 
(8 x Nvidia Tesla V100, 
56 TFlop/s)

Galactic 
Components: Dark Matter (Halo, 

Filaments,…)
 Stars (Disk, Bulge, 
Halo, Ring)
Gas (Disk, Jet, Halo, 
Ring)Numerical Models:
 N-body Methods (PP, 
TreeCod)
 Gas Dynamics 
Methods (SPH, TVD)
Heating and Cooling
Chemical Kinetics
Feedback (Gas           
Stars)Verification and 

Calibration of 
Model Parameters



Supercomputer Simulations I



The Gaseous Disc Replacement via a Retrograde 
Accretion



Feeding the Galaxies: Retrograde Versus 
Prograde Gas Infall



Supercomputer Simulations II



Model and Initial Setup



Simulation Results: Collision Dynamics



Simulation Results: Integral 
Characteristics 



Simulation Results: Ring



Simulation Results: Collision Dynamics



Simulation Results: Collision Dynamics



Simulation Results: Collision Dynamics



Supercomputer Simulations III



SUMMARY
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