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+  Fluid Simulations
— MHD code
— Two-Fuild code
— Multi-Fluid code

+ Kinetic Simulations
— Hybrid code (Fluid ions and kinetic elctrons)
— Full particle code
— Test particle code
— Vlasov code

The particle-code simulation is indeed a multiple-fluid simulation.

Simulation Codes

Assuming thermal
Phenomena scale dynamic
Simulation Code
length A equilibrium?
e-e | i e-i
Fluid MHD code A=10°A, yes | yes | yes
! Two-Fuild code 10°2, = A=104, | yes | yes | no
Hybrid cod
SRR 104, = 2.2 A, o | o || @
luid electrons & kinetic ions

LS Full particle code A=zAzA, no | no no
Test particle code Strong magnetic field | n/a | n/a | n/a
Vlasov Code A=h=z2, no | no no
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Initial condition

V:-B=0

The MHD Ohm’s law E=-VxB has been used
to eliminate the electric field in the above equations.
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+ The 2nd Order Lax-Wendroff Scheme
— FEsEZ ( Richtmyer and Morton, 1967 )
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Traditional simulation scheme:
The 2nd Order Lax-Wendroff Scheme
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Korteweg-deVries (KdV) Equation
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Traditional simulation scheme:
The implicit scheme for the diffusion term
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Non-traditional simulation scheme:
Higher Order Implicit Simulation Scheme
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Non-traditional simulation scheme:
The 4th Order Predictor-Corrector Method

l Solving dy/dt=f with f = f(1,y,dy/dx,..) and h = At ‘
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» Always use double precision in your simulation
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Do your best to save
* Memory
— BB {#E Fworking Arrays
+ CPUtime
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* Real time
— Watch out your I/O scheme
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+ Display your simulation results
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o BEISEEE 0 ZUEPE N2 Choose a right simulation
code for your problem
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