
Radial electric field profiles in JET advanced tokamak scenarios with 
toroidal field ripple  

 

K. Crombé1, Y. Andrew2, T.M. Biewer3, P. de Vries2, C. Giroud2, N.C. Hawkes2,      
A. Meigs2 , T. Tala4 and JET-EFDA contributors* 

 
JET-EFDA, Culham Science Centre, OX14 3DB, Abingdon, UK 

1Department of Applied Physics, Ghent University, Rozier 44, 9000 Gent, Belgium 
2EURATOM/UKAEA Fusion, Culham Science Centre, OX14 3DB, Abingdon, UK  

3Oak Ridge National Laboratory, Oak Ridge, TN 37831 USA 
4Association Euratom-Tekes, VTT, P.O. Box 1000, 02044 VTT, Finland 

A dedicated campaign to study the effect toroidal field (TF) ripple on plasma 

performance has been carried out on JET.  The toroidal rotation velocity (vφ ) profiles 

are modified by the ripple induced losses of both fast and thermal ions creating an 

edge region with counter rotation [1]. The changes in the toroidal rotation profile 

affect the radial electric field (Er) and ExB shearing rate (ωExB) and influence the 

formation and sustainment of internal transport barriers (ITBs) [2]. Neoclassical 

estimates for poloidal rotation (vθ) were calculated by NCLASS in the JETTO code. 

However, a local spin-up of vθ in the ITB region has recently been measured on JET 

[3] and was also observed in plasmas with both reversed and optimised magnetic 

shear in the presence of various levels of TF ripple. Experimental measurements of 

poloidal rotation velocity are considerably higher than the neoclassical values and 

seem to increase with the strength of the ITB (i.e. the pressure gradient). The 

dependence of vθ on the local ion temperature gradient scale length and on the 

background toroidal rotation is examined. The edge and core rotation and pressure 

gradient profiles are combined for the first time to calculate the full experimental Er 

and ωExB profiles over the entire plasma radius.  The relationship between the ITB 

performance, ωExB and vθ is explored for values of TF ripple similar to those expected 

on ITER. A comparison is made between plasmas with strongly reversed and 

optimised magnetic shear.  
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