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Abstract.  A dedicated study on JET-ILW, deploying two types of ICRH antennas and spectroscopic 
observation spots at two outboard, beryllium limiters, has provided insight  on long-range (up to 6m) RF-
enhanced plasma-surface interactions (RF-PSI) due to near-antenna electric fields. To aid in the 
interpretation of optical emission measurements of these effects, the antenna near-fields are computed using 
the TOPICA code, specifically run for the ITER-like antenna (ILA); similar modelling already existed for 
the standard JET antennas (A2). In the experiment, both antennas were operated in current drive mode, as 
RF-PSI tends to be higher in this phasing and at similar power (~0.5 MW). When sweeping the edge 
magnetic field pitch angle, peaked RF-PSI effects, in the form of 2-4 fold increase in the local Be source,are 
consistently measured with the observation spots magnetically connect to regions of TOPICAL-calculated 
high near-fields, particularly at the near-antenna limiters. It is also found that similar RF-PSI effects are 
produced by the two types of antenna on similarly distant limiters.  Although this mapping of calculated  
near-fields to enhanced RF-PSI gives only qualitative interpretion of the data, the present dataset is expected 
to provide a sound experimental basis for emerging RF sheath simulation model validation. 

1 Introduction 

Optical emission spectroscopy (OES) is used on JET 
ITER-Like Wall (JET-ILW) to non-intrusively study RF 
sheath-enhanced plasma-surface interactions (RF-PSI) in 
ICRF heated discharges. Such effects are observed on 
beryllium (Be) outboard limiters, in the form of 
poloidally-localized regions of enhanced (by ~2-4x) Be I 
and Be II light emission. RF-PSIs are also of interest for 
the study of RF-sheath formation and for the potential 
impact of localized erosion on ILW component lifetimes. 
In the early stages of JET-ILW (2011-12) dedicated JET 
pulses, combining sequential toggling of all available 
ICRH antennas with concurrent magnetic pitch-angle 
sweeping, indicated that these RF-PSIs can be traced, via 
magnetic field-line connection, to regions of anticipated 
high E// near-field at an active antenna [1 - 3]. Such 
effects are understood as arising from local rectification 
of these fluctuating near-fields by the plasma near the 
local limiters, with the resulting potential acting then on 
the observed (remote) limiter via magnetic connection.  

Erosion modeling showed that the enhanced optical 
emission was consistent with increased local erosion of 
the Be limiter surface [3,  4]. 
In addition to the standard type-“A2” antennas [5], 
available in the earlier study, the ITER-Like Antenna 
(ILA) [6,  7] has been recently recommissioned [8] and 
included in a set of new dedicated RF‐PSI experiments 
in the JET 2015‐16 Campaign. The aim of this paper is 
to provide first analyses of the data obtained from the 
new experimental sessions, with emphasis on the 
correlation between the optical emission amplification at 
the observation points, which now include points on a 
limiter near the ILA, to regions of high parallel 
components of the near-field (E//) at the active, 
magnetically connected antenna. Furthemore, we seek to 
determine whether the RF-PSI induced by the ILA is 
qualitatively comparable to that induced by the type-
“A2” antennas for similar phasing and connection 
geometries. For the type “A2” antennas, the observed, 
enhanced, long-range RF-PSI effect was shown to be 
consistent with E// near-field A2-specific antenna 
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show a substantially decrease in E// in the lower part of 
the antenna for the top-feed case, in better agreement 
with the experiment (which was, however, carried out in 
current-drive phasing).  This might be considered as an 
indication of the limits to using antenna near-field maps 
to interprete the observed Be emission q95 profiles and 
additional motivation to pursue a full RF sheath 
simulation as discussed in  [11,  12]. 

4 Summary and Conclusions 

This newer, JET 2015-16 campaign experiment, follow-
up to the 2011-12 RF-PWI study in an ILW 
environment, further confirms to potential of strong E// 
near-fields to induce localized impurity sources at distant 
plasma-facing components, up to several meters from the 
active antenna, via magnetic connection.  This newer 
dataset also included the ILA,  additional observation 
spots, as well as larger distances on magnetic connection 
between active antenna and observed RF-PSI location. 
Local Be flux enhancement factors induced by the ILA 
were found to be similar to those of an “A2” antenna (at 
similar antenna to observed PFC distance). 

A more detailed interpretation of this new dataset was 
sought using new antenna modeling results produced 
specifically for the ILA using TOPICA.  Although the 
range of poloidal extent sampled along the antenna 
limiter over the available range of the q95 scan was quite 
small, with respect to the significan spatial features of 
the modeled q95, it was still possible to qualitatively 
correlate local maxima in the Be II emission to 
magnetically connected maxima in the E//   poloidal 
distributions on the active antenna’s near-limiters. 
However, quantitative agreement is not reached, further 
motivating the planned pursuit of a full, RF sheath 
rectification model, including transport of rectified 
potentials and currents in the scrape-off later. 

In additional to the RF sheath simulation, the surface 
erosion side of the study is also under way. The 
availability of additional spectral lines (some 
simultaneously for different observation spots, e.g. spots 
L13, L14, on the same limiter as K14, and some on 
similar pulses, by scanning the tunable spectrometer 
associated with D14)  will be exploited to improve on  
long pulse-relevant Be component erosion estimates. 
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