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Plasma core fuelling is a key issue for the development of steady-state scenarios in 

magnetically confined plasma devices, being particularly important for the helical types to 

avoid core particle depletion [1]. The primary candidate for efficient core fuelling is 

cryogenic pellet injection (PI). Although this technique has been used for several decades [2, 

3], a detailed understanding of the physics processes that occur both during and after pellet 

ablation, such as plasmoid drift and particle deposition, remains outstanding, in particular for 

non-axisymmetric devices. For such devices, the complexity of their magnetic fields, 

compared to tokamaks, make observations and analysis more intricate. With the aim changing 

this situation, PI studies have been carried out in the stellarator TJ-II, a 4 period heliac device 

[4, 5]. Here, a pipe-gun PI provides up to 4 hydrogen pellets of different sizes per discharge, 

accelerated up to 600 to 1200 m/s. It is equipped with several diagnostics for pellet studies 

[6]. In particular, an upgraded fast-frame camera system follows the pellet trajectory inside 

the plasma, as well as ablated material evolution and drift, from three different viewports, 

allowing for the simultaneous 3D reconstruction of pellet trajectory and plasmoid drift. 

In this work, the experimental set-up and its capabilities are briefly described. In addition, 

representative images are presented and analysed. Besides that, the relation between pellet 

trajectory, plasmoid drift, and cloud asymmetries, on one hand, and the presence of 

suprathermal electrons in TJ-II plasma core, and plasma parameters, on the other, is studied. 

Moreover, such results are compared with predictions obtained with a stellarator version of 

the HPI2 simulation code [7, 8]. Furthermore, first tests were made with a dual filter based 

spectroscopy system (Balmer Hβ & background radiation) in an attempt to determine and 

follow the temporal evolution of the cloud density and temperature and to provide additional 

experimental inputs for HPI2 simulations on TJ-II. Finally, conclusions are presented, and 

comparisons made with results from other axisymmetric devices are discussed. 
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