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ABSTRACT { Necessity of Multi-Scale Scheme } [ Equilibrium Quantities

Experimental result of magnetic axis swing operation in the
Large Helical Device (LHD) plasma is analyzed with a
nonlinear MHD simulation.

In the simulation of magnetic axis swing experiment, equilibrium Rotational Transform & Magnetic Well
quantities changes due to the background field variation. B B
Time evolutions of both perturbations and equilibrium quantities Po=0.01% . Bo=5.0%

_Real time control of the backgrot_md field in th_e operation is must be treated simultaneously. v 1 0480
incorporated by means of a multi-scale numerical scheme. o R ) X I 1.0 T 7 -80 -
The simulation result indicates that the observed collapse is Big dlffe_r_en_ce in the tlme scale betweenl perturbation and equilibrium. Do) 4 70
due to the enhancement of an infernal-like mode in the Equilibrium evolution ~ ~10ms : Long L P :
change of the background field. Dynamics of Perturbation ~0.5us : Short S =2 %
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Multi-scale scheme has been developed.
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Carry out Long time-scale calculation every certain time evolution P
of Short time-scale calculation
{Short time scale :Continuous calculation of perturbation dynamics

Poloida Cals

Rotational transform decreases to have 1=1/2 as beta increases.

Large Helical Device (LHD) Magnetic hill region becomes wider as Rvax decreases.

(NIFS,Japan) with the NORM code
Long time scale : Update of 3D static equilibrium
with the VMEC code Incorporation of deformation [ Nonlinear Time Evolution

of the pressure profile due to the dynamics.

Largest machinein a
heliotron configuration
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3. Determination heat source
0.1 M AP(p) A collapse phenomenon observed in the magnetic axis operation
0 Q(p) = o —t in LHD is numerically studied with a multi-scale analysis.
25 30 35 40 45 50 . . The simulation results qualitatively demonstrate the mechanism
R (m) that the enhancement of the magnetic hill due to the change of the

Mechanism of the collapse is analyzed numerically 4. NORM calculation for nonlinear dynamics for ti<t<tix1 background field destabilizes an infernal-like mode to cause a

with a multi-scale MHD simulation scheme. minor collapse.




