
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

 ISBN: 978-1-5108-9992-6 
ISSN: 1742-6588 

Second Workshop on Numerical 
Modeling in MHD and Plasma 
Physics (MHD-PP-2019) 
 
 

Moscow, Russia 
10 - 11 October 2019 

 

Methods, Tools, and Outcomes 

Journal of Physics: Conference Series Volume 1336 

 



Printed from e-media with permission by: 
 

Curran Associates, Inc. 
57 Morehouse Lane 

Red Hook, NY  12571 
 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 
 
 
 
 
 
 
 
 
 
 
 
 
 
This work is licensed under a Creative Commons Attribution 3.0 International Licence.  
Licence details: http://creativecommons.org/licenses/by/3.0/. 
 
No changes have been made to the content of these proceedings. There may be changes to pagination  
and minor adjustments for aesthetics. 
 
Printed with permission by Curran Associates, Inc. (2021) 
  
For permission requests, please contact the Institute of Physics 
at the address below. 
  
Institute of Physics 
Dirac House, Temple Back 
Bristol BS1 6BE UK 
 
 
Phone:    44 1 17 929 7481 
Fax:   44 1 17 920 0979 
 
techtracking@iop.org 
 
 
Additional copies of this publication are available from: 
 
Curran Associates, Inc. 
57 Morehouse Lane 
Red Hook, NY 12571 USA 
Phone:  845-758-0400 
Fax:      845-758-2633 
Email:   curran@proceedings.com 
Web:     www.proceedings.com 



TABLE OF CONTENTS 
 
A MATHEMATICAL MODEL OF TORNADO ................................................................................................ 1 

M B Gavrikov, A A Taiurskii 

SIMULATION OF FOREST FIRES BASED ON A TWO-DIMENSIONAL THREE-PHASE 
MODEL .............................................................................................................................................................. 12 

A A Kuleshov, E E Myshetskaya, S E Yakush 

OPTIMIZATION OF THE RADIATION TRANSPORT CALCULATION FOR QUASI-ONE-
DIMENSIONAL MODEL OF THE IONIZING GAS FLOWS ........................................................................ 20 

A N Kozlov, V S Konovalov 

THE NUMERICAL MODELING OF MOVING OF DWARF GALAXY THROUGH THE 
INTRACLUSTER MEDIUM............................................................................................................................. 29 

Igor Kulikov, Igor Chernykh, Dmitry Karavaev, Viktor Protasov, Vladimir Prigarin, Ivan 

Ulyanichev, Eduard Vorobyov, Alexander Tutukov 

HIGH PERFORMANCE COLLISIONAL PIC PLASMA SIMULATION WITH MODERN GPUS .............. 34 
Alexey A Romanenko, Alexey V Snytnikov, Galina G Lazareva 

NUMERICAL SIMULATION OF AN ANISOTROPIC HEAT TRANSFER IN MAGNETIZED 
NEUTRON STARS WITH 3D BASIC OPERATORS METHOD.................................................................... 41 

I A Kondratyev, S G Moiseenko, G S Bisnovatyi-Kogan, M V Glushikhina 

A REALIZATION OF THE TURBULENT VORTEX DYNAMO IN THE ATMOSPHERE: 
BASED ON THE 21ST CENTURY KNOWLEDGE ........................................................................................ 50 

G V Levina 

A NEW MPI/OPENMP CODE FOR NUMERICAL MODELING OF RELATIVISTIC 
HYDRODYNAMICS BY MEANS ADAPTIVE NESTED MESHES ............................................................. 60 

Igor Kulikov, Igor Chernykh, Anna Sapetina, Vladimir Prigarin 

FORMATION OF FILAMENTS AND DENSE CORES DURING MOLECULAR CLOUDS 
COLLISION ....................................................................................................................................................... 65 

B P Rybakin, S G Moiseenko 

CHEMISTRY OF ION INJECTION IN SUPERNOVA REMNANT SHOCKS: HYBRID 
SIMULATIONS IN THE LIGHT OF HE/C/O DATA FROM AMS-02 ........................................................... 73 

Adrian Hanusch, Tatiana V. Liseykina, Mikhail A. Malkov 

ESTIMATION OF THE CHANGE IN THE GAS FLOW RATE FROM THE SURFACE OF A 
TUNGSTEN PLATE UNDER PULSED HEAT LOAD ................................................................................... 81 

G G Lazareva, A S Arakcheev, V A Popov, A G Maksimova 

THE GRID CODES GENERATION FOR SOLVING PROBLEMS OF THE COSMIC PLASMA 
HYDRODYNAMICS ON SUPERCOMPUTERS ............................................................................................. 87 

Anna Sapetina, Ivan Ulyanichev, Boris Glinskiy 

COMPUTER SIMULATION OF DIAMAGNETIC REGIME IN OPEN MAGNETIC TRAP ........................ 92 
G I Dudnikova, I G Chernykh, I S Chernoshtanov, V A Vshivkov 

HYDRODYNAMICAL SIMULATION OF ASTROPHYSICAL FLOWS: HIGH-
PERFORMANCE GPU IMPLEMENTATION ................................................................................................. 99 

Elena Akimova, Vladimir Misilov, Igor Kulikov, Igor Chernykh 



GAS-MONODISPERSE DUST MIXTURES IN SMOOTHED PARTICLE HYDRODYNAMICS: 
COMPUTING OF STIFF NON-LINEAR DRAG ........................................................................................... 104 

O P Stoyanovskaya, T A Glushko, F A Okladnikov, V N Snytnikov, N V Snytnikov 

NUMERICAL IMPLEMENTATION OF THE LAME EQUATION WITH COMPLEX 
BOUNDARY CONDITIONS .......................................................................................................................... 113 

S B Sorokin, A G Maksimova, G G Lazareva, A S Arakcheev 

PARALLEL REALIZATION OF THE HYBRID MODEL CODE FOR NUMERICAL 
SIMULATION OF PLASMA DYNAMICS .................................................................................................... 120 

M A Boronina, I G Chernykh, E A Genrikh, V A Vshivkov 

ON SUB-ALFVEN MHD FLOWS WITH ACCELERATION IN COAXIAL CHANNELS ......................... 131 
E V Stepin 

TWO-TEMPERATURE ADVECTIVE TRANSONIC ACCRETION FLOWS AROUND BLACK 
HOLES ............................................................................................................................................................. 139 

Shilpa Sarkar, Indranil Chattopadhyay 

HYBRID NUMERICAL MODEL OF THE PLASMA FLOW DYNAMICS IN OPEN 
MAGNETIC SYSTEMS .................................................................................................................................. 149 

V. A. Vshivkov, M. A. Boronina, E. A. Genrikh, G. I. Dudnikova, L. V. Vshivkova, A. M. 

Sudakov 

PARALLEL ALGORITHM FOR SUPERCOMPUTING SIMULATION OF DUST-GASEOUS 
GRAVITATING SYSTEMS USING PARTICLE-IN-CELL AND SPH METHODS .................................... 159 

N. V. Snytnikov, O. P. Stoyanovskaya, T. A. Glushko 

3D NUMERICAL MODELING OF THE PLASMA BEAM EXPANSION USING THE MHD-
KINETIC APPROACH .................................................................................................................................... 165 

Lyudmila Vshivkova, Konstantin Vshivkov, Galina Dudnikova 

THE CUFFT CODE FOR N-BODY SIMULATION ...................................................................................... 174 
Vladimir Prigarin, Dmitry Karavaev, Viktor Protasov 

SCALABILITY INVESTIGATION OF PARALLEL ALGORITHMS FOR PLASMA 
DYNAMICS PROBLEMS IN OPEN MAGNETIC TRAPS BY SIMULATION MODELING ..................... 180 

D Weins, M Boronina, V Vshivkov, E Mesyats, G Dudnikova, I Chernykh 

DEVELOPMENT OF SIMULATION MODEL OF HPC SYSTEM FOR SUPER CHARM-TAU 
FACTORY ....................................................................................................................................................... 186 

D Weins, V Vorobyev, I Chernykh, I Logashenko 

DIVERGENCE-FREE FINITE-DIFFERENCE METHOD FOR 2D IDEAL MHD ....................................... 194 
E. N. Avdeeva, V. V. Lukin 

Author Index 
 




