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Décomposition en grilles de composantes
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Cycle sparse-PIC
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Base du code de Clement Guillet

= Code 3D en mémoire partagée (OpenMP)
= Recombinaison du potentiel sur la grille cartésienne

= Gestion optimisée dépot de charge des particules sur les sous
grilles
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Modifications apportées - mineures

= Atomic : reduction a la place (utile jusqu’a n =9)
= Solveur Poisson (Pardiso) : solveur direct, meilleure maitrise

= Pusher: admensionnement des équations de transport
= Conditions aux limites Dirichlet

= Pertes aux parois (CdL non périodiques)

= Injection de particules

= Collisions

= Thermalisation des électrons

* Prise en compte d’un champ magnétique

= Application a un cas test — Olympe — 1 proc 18 cceurs (OpenMP)
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Simulations 3D quasi-1D

Discharge characteristics
electrons, Helium ions

.. Initial electron temperature (eV) 3 3
periodic Initial ion temperature (K) 300 300
() Initial neutral temperature (K) 300 300
‘ Frequency f,  (MHz) 2 2
Frequency f - (MHz) 20 60
Electron-neutral collisions
V(e = lon-neutral collisions
Ly Vi cos(2mf pt) No SEE at the walls
@ +=x +Vyr cos(2nf ypt)
X<& @ Initial conditions
% X - -
Neutral density (102 m-3) 1.4 0.36
Ill - @ Pressure (Pa) ~6 ~15
L Initial plasma density (10*4m=3) 3.5 5.0
periodic Voltage V, ¢ (V) 600 400
y Voltage Ve (V) 450 200
Simulation conditions
X 0 L, L, L, (cm) 6.7 6.7
z 0 Number of grid cells (standard) 643 1283
0 Time step (s?) (800f)1(200f)
Npc 128 64
N0t Standard (millions) ~34 ~134
Niotar SPArse (millions) ~1.2 ~1.7
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Results @ 20 MHz
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Results @ 60 MHz
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Extension MPI/OpenMP du code 3D
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Scaling — avec vectorisation projection, TGCC
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