N

N

Self-generated reversed radial electric feld in 3D global
fux-driven fuid edge plasma turbulence simulations
Gloria L. Falchetto, Patrick Tamain, Hugo Buferand, G. Ciraolo, Nicolas
Fedorczak, P Ghendrih, Elias Laribi, Benjamin Luce, Eric Serre, Rafaele

Tatali

» To cite this version:

Gloria L. Falchetto, Patrick Tamain, Hugo Buferand, G. Ciraolo, Nicolas Fedorczak, et al.. Self-
generated reversed radial electric feld in 3D global fux-driven fuid edge plasma turbulence simula-
tions. EPS 2021 - 47th EPS Conference on Plasma Physics, Jun 2021, Virtual conference, France.
45A, pp.P1.1065, Europhysics conference abstracts - ISBN: 979-10-96389-13-1. [Gea-033016010]

HAL Id: cea-03301601
https://hal-cea.archives-ouvertes.fr/cea-03301601
Submitted on 3 Sep 2021

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est

archive for the deposit and dissemination of sci- destinée au dépot et a la difusion de documents

entifc research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

scientifques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche frangais ou étrangers, des laboratoires
publics ou privés.


https://hal-cea.archives-ouvertes.fr/cea-03301601
https://hal.archives-ouvertes.fr

Self-generated reversed radial electric field

in 3D global flux-driven
fluid edge plasma turbulence simulations
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The formation of a strongly reversed radial electric field in the pedestal region of a tokamak Self-consistent 3D electrostatic drift-reduced Braginskii model, 6 fields:
plasma is considered to play a key role in the generation of improved confinement regimes, TC)H, ), (), ()
as the related sheared flow is suspected to strongly impact turbulence, by stabilizing it [1] Non-isothermal turbulence [Baudoin CPP 58 2018; Tatali NF 61, 2021]
and leading to the formation of an edge transport barrier and to the transition to high- Flux-driven global approach: no scale separation
confinement “H-mode” [2]. However, the mechanisms underlying its formation and Bohm-Chodura boundary conditions in parallel direction at the limiter [Stangeby, 2000]
interplay with turbulent transport are not yet elucidated. Verified via MMS/PoPe/iPoPe (independent Projection on Proper elements)
Here, the dynamics of a self-generated reversed radial electric field, Er and its interplay [Cartier-Michaud et al., PoP 23, 2016; PoP 27, 2020]
with edge/SOL turbulence are investigated via global flux-driven simulations in 3D Versatile geometry (slab/limiter/divertor/different plasma shapes/RMP)
geometry with the fluid electrostatic code TOKAM3X [3-6], in response to increasing [Galassi etal. NF 57, 2017; Nespoli et al. NF 59, 2019; Luce et al., PPCF 63, 2021]
injected heating power. Neutrals via coupling to EIRENE [Fan et al. Nucl. Mat. Energy 18, 2019 |
Circular limited case, encompassing closed field lines region (CFR) g — E, shear max in TOKAM3X simulations (w/o recycling)
and Scrape-Off-Layer (SOL) r/a=0.8-1.2 (including buffers) N Baseline | <Er>¢ systematically @ few Larmor radii outside separatrix,
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Power x 2 B flx > 0 * 100 Frop. 'j | E, We_II strongly incr_eases with increasing injected power, consistently with
dominates < 80 : f experimental observations.
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