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We study suprathermal ions using passive emission spectroscopy and a luminescent 

probe in both ECRH and NBI heated plasmas of the stellarator TJ-II. The main findings 

concerning protons and impurity ions (their temperatures, relative populations and their 

relevance to the ion power balance) are found in [1, 2] and references therein. The main goal 

of the present investigation is to study the spatial structure of suprathermal ion temperatures 

and outward convection velocity profiles for different plasma conditions, in order to shed 

light on their origin and generation mechanisms. The perpendicular components of 

temperature determined from passive spectroscopy are compared with those deduced with the 

luminescent probe, the latter being more sensitive to parallel ions detected directly outside the 

plasma.  

For the purpose of this work two detector systems have been upgraded: a high spectral 

resolution spectrometer [2] that now collects plasma emissions with direct transmission optics 

rather than with a fibre bundle and whose spectral data acquisition is programmed with a 

flexible number of spatial channels (19 to 29) and maximum light collection; and an upgraded 

luminescent probe detector having a faster phosphor and a higher digitalization speed [3].  

 This study is initially focussed on the proton suprathermal distribution in which a 

spatial peak structure is observed either in temperature, concentration or convection velocity 

profiles towards the low-field side of this stellarator. The study of these features and their 

dependence on heating and plasma rotation measured with passive spectroscopic techniques is 

reported. 
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