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Divertor heat load & confinement optimization W
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A validation against the TCV tokamak is in preparation by Diego Sales de Oliveira, Thomas Body et a/
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GRILLIX: locally field-aligned discretization W

divertor

Flux-coordinate independent (FCI) approach
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Two-fluid Braginskii equations
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Global drift-reduced Braginskii with diffusive neutrals W
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AUG discharge #36190: geometry and parameters W

ASDEX Upgrade Shot 36190 (t=3.3s)
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The simulation: density evolution and E,. W
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density [10' m™"]

Validation driven development (AUG #36190) W

outboard mid-plane profiles
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> Neutral gas completely changes the SOL dynamics and edge boundary conditions
A validation against the TCV tokamak is in preparation by Diego Sales de Oliveira, Thomas Body et a/
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Turbulence characterisation
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Radial electric field: validation and physics W
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Radial electric field: validation and physics W
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Radial electric field: validation and physics W
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Radial electric field: validation and physics
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Analysis of contributions

(no neutrals)
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«  (small) toroidal rotation (~ 10 km / s)
- poloidal rotation (B - V - I1;) = 3n;((V;B)?)vy = 0
o zonal flow (u - Vu)
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Turbulence dynamics across the separatrix
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W Zholobenko et al 2021 Plasma Phys. Control. Fusion 63 034001,
https://doi.org/10.1088/1361-6587/abd97e, “Electric field and turbulence in global
Braginskii simulations across the ASDEX Upgrade edge and scrape-off layer “
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Conclusions and outlook W

v' Global electromagnetic turbulence simulations across ASDEX Upgrade edge & SOL show
1. Transport dominated by large scale interchange modes

2. Zonal flows, driven by drift waves on Larmor radius scale

3. (E )R = <%> + %(u -Vu) - e, + (wBg)

en

4. E X B shear peaks at separatrix, driving both vortex breaking and zonal flows

5. Neutral gas recycling is crucial in setting the profiles

v" Simulations are validated against attached L-mode AUG and TCV experiments

¢ A lot of work remains towards predictive, high performance reactor simulations:
1. Code scalability / speed-up
2. Refining the neutral gas and impurity model

3. Low collisionality and neoclassical corrections to the fluid model
¢ Tackeled in a European effort: see P6 Posters 6 by Patrick Tamain

¢ Gyrokinetic FCI simulations are on their way: Dominik Michels et al, accepted by CPC (2021)
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