
Investigation of increased core ion temperatures in high-beta advanced

scenarios in ASDEX Upgrade

M. Reisner1,2, E. Fable1, J. Stober1, A. Bock1, R. Fischer1, V. Bobkov1

A. Bañon Navarro1, A. Di Siena1, R. McDermott1 and the ASDEX Upgrade Team3

1 Max-Planck-Institut for Plasma physics, 85748 Garching, Germany
2 Ludwig-Maximilian-Universität, Munich, Germany

3 See the author list of H. Meyer et al. 2019 Nucl. Fusion 59 112014

Non-inductive advanced Tokamak scenarios are a possible way for future nuclear fusion

power plants to run in non-pulsed operation. In these scenarios, the ohmic current is replaced on

the one hand with a current driven by external sources such as NBI and ECRH, and on the other

hand with a substantial bootstrap current. By modifying the q-profile and running the advanced

scenarios at high values of βpol , the bootstrap-current-fraction can be increased. Since the boot-

strap current is produced in the presence of pressure gradients, internal transport barriers or

regions of reduced turbulent transport are also favourable to such scenarios.

To understand the mechanisms behind the formation of such regions of reduced turbulent

transport, which are observed in non-inductive high beta advanced scenarios in ASDEX

Upgrade[1], and to further optimize these scenarios, experiments have been conducted in which

key parameters such as the ExB-shear ωExB, the fast ion pressure pfast, the magnetic shear s and

the temperature ratio Te/Ti are varied. This is done by partially replacing NBI with ICRF and

by modifying the shape of the current profile driven by ECCD. In particular, applying a broad

central counter-ECCD allows to significantly elevate the q-profile and create a strong negative

magnetic shear in the core[2]. Results of these studies are presented in this contribution.

To be able to extrapolate from such scenarios done in smaller present day devices, such as

ASDEX Upgrade, it is important to have transport codes that allow the user to reproduce the

observed reduction of ITG turbulence leading to an increase of the core ion temperature. One

commonly used transport code is the quasi-linear gyrofluid code TGLF[3], which is orders of

magnitude faster than gyrokinetic codes, at the expense of accuracy. Despite being a well tested

tranport code in standard scenarios, TGLF in the past has failed to reproduce the increased core

ion temperatures of high beta advanced scenarios[4]. Improved results of a novel approach to

simulate such scenarios in TGLF, first introduced in [5], will be presented.
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