
Quasilinear flux-driven gyrokinetic LOC-SOC transition 

C. Bourdelle
1
, J. Citrin 

2
, F.J. Casson 

3
, J.F. Artaud

1
, Y. Camenen 

4
, 

S. Breton 
1
, G. Corrigan 

3
, L. Garzotti 

3
, F. Koechl 

5
, the JET contributors

* 
 

 
*EUROfusion Consortium, JET, Culham Science Centre, Abingdon, OX14 3DB, UK 

1
 CEA, IRFM, F-13108 Saint-Paul-lez-Durance, France. 

2
 FOM Institute DIFFER: Dutch Institute for Fundamental Energy Research, PO Box 6336, 5600 HH 

Eindhoven, The Netherlands 
3
 CCFE, Culham Science Centre, Abingdon, Oxon, OX14 3DB, UK 

4
 CNRS, Aix-Marseille Université, PIIM UMR 7345, Marseille, France 

5
Max-Planck-Institut für Plasmaphysik, Garching, Germany 

*See the author list of “Overview of the JET results in support to ITER” by X. Litaudon et al. to be published in 

Nuclear Fusion Special issue: Overview and summary reports from the 26th Fusion Energy Conference (Kyoto, 

Japan, 17-22 October 2016) 

 

The quasilinear gyrokinetic code QuaLiKiz [1] is coupled to the integrated modelling 

platform JETTO [2]. Flux driven heat, particle and angular momentum predictive 

simulations are now being performed [3].  

In ohmic pulses, the confinement time increases with increasing density until it saturates. 

This is known as the transition from Linear Ohmic Confinement to Saturated Ohmic 

Confinement. The linear phase is governed by an improved electron confinement. Recently 

the stabilization of Quasi-Coherent Modes identified as Trapped Electron Modes has been 

observed at the LOC-SOC transition [4]. 

In the present study, a density ramp of factor 3 is modelled over about 10 confinement times. 

It mimics a JET pulse where the LOC-SOC transition and QCM stabilization are observed. 

FRANTIC is used to model the particle neutral source. QuaLiKiz is predicting the electron 

and ion heat and particle fluxes from the magnetic axis up to the Last Closed Flux Surface. 

QuaLiKiz includes unstable modes from ITG, TEM to ETG, a Krook collision operator is 

acting on the trapped electrons. The ohmic heat source, the current, the electron and ion 

temperature and main ion density profiles and the magnetic equilibrium are self-consistently 

evolved.  

The electron density and temperature profile evolution are reasonably well predicted. In 

particular no over prediction in the edge region is reported. The confinement time increase 

with the density is slowed down when the LCFS density is also increasing. Nonetheless no 

clear saturation is observed despite TEM stabilization. The nonlinear interplay between 

turbulent transport, ohmic power, equipartition and current profile evolution is carefully 

analyzed. 
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