Dynamics of seeded filaments in the tokamak edge plasma using
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Introduction Model equations
Filaments are coherent structures obeserved along field lines in the edge region 0 Solves isothermal electrostatic 3D fluid drift equations
of magnetic fusion devices In tokamaks like ITER, filaments

act as particle and heat chutesin ~ 9,N + V}-((1"-],/,’)5)+ 6-(N(ﬁg + Uy, ) =Sy +D,V N
the SOL depositing particles/heat

2
onto the targets (limiter/divertor 0T +V. I ~_ b +V, N + G_(r(gﬁ_ + Uy )= D .V

plates); limited in turn by material N
properties _ r-\ — CEE——
Extremely high particles 6,W+V.(W—b)+V.(W(ﬁE + Uy ) (N(uVB VB))+V.(J”b)+DWViW
deposition on walls or targets N
can contaminate the plasma. n,NJ,=V,N-NV, &
High heat deposition on the walls or targets can cause serious damage to the 1 ~ - ~ =
targets and in turn lead to runaway disruptive processes W=V ( V (p) = BxV® il — 4 21, BxVB
The understanding of how filament structures arise in the edge and how they B’ E B> VB B R
behave In various magnetic field topologies Is crucial to understanding and
prEdiCting their behaviour In future maChineS, like ITER. Behaviour __ Seeded filaments
Seeded filament studies  Filaments observed to have higher radial velocity vs. poloidal velocity

attributed to interchange mechanism

» After a phase of linear radial motion, non-linear phenomena break up the
filament into several flaments — some of which may grow / extinguish,
| while a major portion of the intial fllament continues proceed radially

.. * Sensitivity of the radial motion to filament size and particle diffusion
parameters is looked at below: the larger the filament, the slower it Is.

Whereas diffusion doesn't seem to have a very marked effect on the
“ filament motion In the linear phase of its motion

1.1

Filaments seeded In an isothermal background plasma — density evolution
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— Radial position evolution (filament size) Radial position evolution (diffusion)
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