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The toroidal field (TF) ripple of ITER will differ from JET due to a lower number of TF 
coils. Ferrite material will be mounted between the ITER coils in order to reduce the ripple. 
Nevertheless, the estimated TF ripple in ITER is in the order of δ∼0.5% (i.e. the toroidal 
variation of the magnetic field at the outer separatrix) which is higher than that at JET 
(δ∼0.08%). The question arises if a larger TF ripple may affect the formation and 
performance of internal transport barriers (ITBs). Firstly, because a larger TF ripple is 
expected to reduce the toroidal rotation and consequently affecting the rotational shear. 
Secondly, the TF ripple may act on the H-mode pedestal and edge Localised Modes 
(ELMs) which have been found to degrade ITBs.   

TF ripple amplitude at JET was varied by independently powering the odd and even-
numbered toroidal field coils. The imbalance current between the two coil-sets can be 
changed arbitrarily increasing the toroidal field ripple up to δ∼3%. A series of experiments 
has been carried out analysing the effect of TF ripple on ITBs. Two types of scenarios have 
been studied: ITBs formed with negative or reversed magnetic shear and those formed in 
low positive shear profiles.  

Smaller ELMs were observed in discharges with larger TF ripple however this did not 
have a clear beneficial effect on the ITB. An Increased TF ripple led to a modification of 
the toroidal rotation profile. In these cases the outer part of the plasma was found to rotate 
in counter current direction, while in the core still rotated in the direction of the NBI (co-
direction). The area of counter rotation reached up to ρ=0.5 for δ∼1%, which was close to 
the ITB position in these discharges and the rotation gradient was reduced in this area.  

The initial formation of an ITB (trigger) was observed in all discharges with reversed 
shear. However, high performance ITBs with steep temperature gradients developed only in 
discharges with small TF ripple (δ<0.5%). This suggests that the ITB trigger in discharges 
with reversed shear is not strongly dependent on toroidal rotation (gradient) while the 
further development might be. The formation of ITBs in low positive shear discharges was 
found to be more difficult for higher TF ripple values. The question arises if this was due to 
lower absorbed power or due to the alteration of the toroidal rotation. The paper will also 
address the analysis of the absorbed power and TF ripple induced losses for these pulses. 
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