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Lower Hybrid Current Drive (LHCD) experiments in the 1994/95 campaign in JET have

resulted in sawtooth suppression and full current drive, i.e. zero ohmic flux consumption, up

to 3MA. LHCD in the low density phase during the current ramp-up has provided conditions

for efficient central electron heating (Tc0 up to llkeV) and development of a reversed

magnetic shear configuration. For Ip>2MA the LH driven current profile is broader than the

olirnic profile, due to the off-axis deposition of the LH power. High power LHCD

(PLH>5MW) before the neutral beam heating phase has resulted in suppression of the

sawteeth during the subsequent hot ion H-mode, thereby improving its reliability. In LHCD

experiments in the density range ne>1.2xl0""m"3 the current drive efficiency reaches

vjCD=C.3xl020Am'2W~', which is in accordance with the requirements for advanced tokarr.ak

scenarios in ITER. However, at ne<1.2xl0'"m"3 both the current drive efficiency and the

hard X-ray emission from fast electrons appear lower than expected, especially at high LH

power. A plausible explanation for the observed result is the local overdriving of the current

in discharges with excessive LH power. A negative DC electric field, which counteracts the

LH wave field, is then induced in the plasma region around mid radius where the LH power

is deposited. Analysis of the loop voltage profile has been carried out by evaluating the time

derivative of the poloidal flux, as obtained from equilibrium reconstruction including

polarimetry measurements. A reversed loop voltage of 0.15V in a 2MA discharge in the

region 0.5<y<1.0 suggests a total driven current in excess of 4MA. Ray-tracing + 2D

Fokker-Planck calculations are in qualitative agreement with the experimental results.

Methods for avoiding the overdriving of the current, for example using a slow ramp of the

LH power, will be examined in modelling work and future experiments. Further scenario

optimisation and experimental effort will aim at profile control with LHCD to improve the

MHD stability and confinement of high performance hot ion H-modes. LHCD in reversed

magnetic shear configurations will be exploited further.
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