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Abstract

A multi-particle model was developed to simulate a reactive system participating in the
creation and annihilation of charged particles, where physico-chemical quantities rapidly vary
with space and time. Quantities associated with model particles were spatially smoothed by
the method of ‘Smoothed Particle Hydrodynamics'. It became clear, from a case study of a large-
-scale electric discharge in the air, that this method is successfully applicable to specific
problems which are difficult to be solved by any method using spatial meshes.
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Calculation of Renewed Position for Each Model
Particle Using the Equation of Motion Spatially

Electron Avaranche Region Smoothed by the SPH
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| Calculation of the Intensity of Electric Field E |

Calculation of the Velocity of Each Model
Particle and Temperatures at the Position of the
Par:c’icle

Calculation of the E-Depenedent and
Temperature-Dependent Quantities
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Negative Charge Fig.1(left) Schematic figure of the discharge
(a), and a model for its zero’th approximation (b)
Fig.2(above) Calculational procedure
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Fig.3(left) Spatial distribution of mo-
del particles

Fig.4(above) Radial distribution of
physical quantities at ¢ = 1.25 X 1077
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