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Numerical analysis of ideal MHLC
stability of tokamak edge plasma
with Newcomb equation
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Computing the perturbed field energy
In the vacuum with the Green’s function

Stability of the external mode is clarified by the sign of 6 W_+3J W,

Quadratic form for Ideal external kink modes

My =(1/2)f, B%dr  (*1)

Green’s function method:
oW, is expressed by a quadratic form with respect the
surface values of the displacement by using the Green’s
function for the scalar potential function ® (B = grad O)

éVVV =<X|MV |X>, X = (...’XI’...)t

The method deals flexibly with the shape of the conducting wall.
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Benchmark tests between the extended MARG2D
with ERATOJ for the n = 2 external kink mode
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Comparison of eigenfunctions
by the two codes
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Parallelization of MARG2D

(@)  n=1, NPSI=800, NV=80, Muz0=64, Mpeak=0 (b) n=30, NPSI=2400, NV=240, Mmz0=72, Mpeax=100
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—H—total efficiency
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1500 —g ——— e ]
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Computation time

2 4 8 16 32 64 128
Nee

_ (Computation time when n , =2)x2

(Computation time with n_ )xn_,

The computation system, JAERI Origin3800, has the peak computing
speed when n,,=128 as 128GFlops.

These results show that the parallelized MARG2D code has
potential for realizing the analysis in the intervals of experiments.

ELMs analysis, especially the relation between the stability and the

transport, will be executed with MARG2D and the transport code.
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