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Despite several theoretical approaches and few pioneering modelling results [1], the onset of the H-mode
transport barrier around the separatrix remains a rather open issue. Understanding precisely the physics be-
hind this enhancement on the confinement and being able to reproduce it in numerical simulations is still
a major objective to analyse the performances of nowadays tokamaks and prepare the operation of future
devices such as ITER. In that perspective, a dedicative effort has been made over the last decade to develop
the 3D turbulent code SOLEDGE3X-EIRENE to tackle the challenge of L-H transition modelling.
Plasma rotation and poloidal velocity shear is a potential player in turbulence reduction implied in L-H transi-
tion. Hence, a special care must be taken to investigate the various mechanisms controlling plasma rotation.
In this contribution, we will discuss the impact of parallel ion viscosity through its impact on momentum
balance. In the fluid description, the parallel ion viscosity terms are the ones that drive the rotation towards
the neo-classical value. The reference Braginskii formula is known to lack features to reproduce properly the
neo-classical regime even in the high collisional Pfirsch-Schlüter regime [2]. Therefore, several corrections
have been proposed in the literature to improve it in order to recover first the Pfirsch-Schluter limit [3] and
sometimes even lower collisionality regimes [4]. SOLEDGE3X implements several of these expressions to test
their ability to recover numerically neo-classical rotation. We report on their numerical implementation and
stability. The effect of the rotation on turbulence in the simulations is also discussed.

[1] S. Ku et al., Phys. Plasmas 25, 056107 (2018)
[2] P. Helander & D. Sigmar, Collisional Transport in Magnetized Plasmas, Cambridge University Press (2005)
[3] A. Mikhailovskii, V. Tsypin, Beitr. Plasmaphys. 24, 335-354 (1984)
[4] T. Gianakon, S. Kruger, C. Hegna, Phys. Plasmas 9, 536 (2002)

Member State or IGO
France

Speaker’s Affiliation
CEA, Saint-Paul-Lez-Durance

Primary authors: SERRE, Eric (CNRS); BUFFERAND,Hugo (CEA); CIRAOLO,GUIDO (CEA, IRFM); FALCHETTO,
Gloria (CEA); FEDORCZAK, Nicolas (IRFM/CEA); TAMAIN, Patrick (CEA Cadarache); GHENDRIH, Philippe
(CEA-IRFM); GARBET, Xavier (CEA); MARANDET, Yannick (PIIM, CNRS/Aix-Marseille Univ., Marseille, France,
EU)

Presenter: BUFFERAND, Hugo (CEA)

Session Classification: Poster Session I (DEMOs & Next Step Facilities)

Track Classification: Divertors for DEMO and Next-Step Facilities


