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A Problem Solving Environment
for Space Plasma Computer Simulations

KEN T. MURATA,fl NURDIYANA BINTI ABDUL (GHANI, 1
HipEYUKI Usut, 2 HIROKO O. UEDA, 3 MASAKI OKADA, T4
YOSHIHARU OMURAT2 and HIROSHI MATSUMOTO2

Due to development of super computers and high-speed network, roles of computer simula-
tions are getting important. Plasma simulations have contributed a lot to the studies of space
plasma, fusion plasma, and process plasma. However, simulation environments have not been
friendly for researchers who don’t program their own simulation codes. We herein propose a
new PSE system for plasma simulation studies. This system is composed of WWW server,
computational server, DB and DBMS server, visualization server, and other servers. The
simulation codes are designed and implemented via object-oriented methodology. With help
of the present system, space plasma simulations become more familiar with non-programming

researchers, and even to general (non research) users.
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A list of typical space plasma simulation codes:
f in Vlasov code stands for velocity distribution
function.

code ion model electron model
Vlasov code f(z,v,t) f(z,v,t)
Full particle code particle particle
Hybrid code particle fluid
Two fluid code fluid fluid
MHD code (one fluid)  (one fluid)
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Fig.1 A schematic picture of PM-PIC (Particle In Cell)
method. (a) Particles located at any position in the
region. (b) Current values defined on grid points.
(c) Electromagnetic field at a particle.
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Fig.2 The time-chart in (a) KEMPO code and (b) Hy-
brid code. o: initial value, O: intermidiate value,

e: destination value and A: predected value.
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Fig.3 (a) MHD code simulaton and (b) Hybrid code sim-

ulation with same initial parameters: Reconnection
are triggered with the auomalous resistivity at zero
point. A X structure is found in the hybrid code
that is not found in the MHD code?V).
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Fig.4 Overview of a PSE system and flow of process.
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Fig.5 WWW model: Parameter setting through GUI
The symbol X represents “mouse click,” and dot
arrow indicates the following action: (a) Main in-
put page, (b) Particle parameter input page and (c)
Region parameter input page.
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Region parameter input page and (c) All region pa-
rameter input page.
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