Steady State Turbulent ITER-like Plasmas with RF Drivers

W. Horton , L. Zheng, A. Arefiev, C. Michoski, P. J. Morrison and F. L. Waelbroeck
linstitute For Fusion Studies, University Of Texas At Austin, Austin, Texas, USA
Email: Horton@physics.utexas.edu

*IFS

Introduction
Non-neutralized electrons confined in closed field line repel each other giving a

- Kinetic modified MHD-like equations for SOL with I- linked spring system.

mode physics, anisotropic pressure tensor from ion
orbit losses and electron confinement in SOL.

Closed flux
surface

Anisotropic Pressure from Large lon Orbit losses In the SOL Plasma

The repulsion between electrons leads to an outward hoop force -- similar to
the thermal pressure but from electric potential. Creates stabilizing effect.

- Hamiltonian equations describes plasma
relaxation/current drive with Helcity conservation and

The repulsive force differs from surface to surface, that affects the system magnetic well. )
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Conclusions and Summar

- LHCD and ECH RF are effective methods to maintain and control the moments j, (r ), T (1 ), Tg
(r ) steady-state profiles.

- Efficient and synergistic properties of RF drive for steady-state heating and current drive are
connected to ETG plasma turbulent transport.

- ETG turbulence is modified by the RF driven e-phase space density function € ;1 (p; p, I, {;
Pre) driven by the ECH and LHCD powers Pgg(t)'s.

() Radial gradients of the moments j, (r), T, (r ), T, (r) and q, (r) change/control the complex
stability/transport problem and the chaos along the Magnetic Separatrix.

(1) Modeling of electron and ion dynamics along the SOL. induction driven toroidal currents.
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