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Core plasma fuelling is a critical issue on the pathway to developing steady-state scenarios in 3-dimensional
magnetically confined plasma devices. Indeed, neoclassical theory predicts that on-axis electron cyclotron
resonance heating (ECRH) requires a particle source situated at the same radial position as ECRH with an
analogous deposition profile shape in order to mitigate potential core particle depletion [1]. A prime candi-
date for core fuelling is cryogenic pellet injection [2]. However, a detailed understanding of pellet ablation
mechanisms, and subsequent particle transport, remains outstanding and is of paramount interest for stellara-
tors.
A pellet injector (PI) is operating on the TJ-II stellarator [3]. It is a 4-pellet system, developed in conjunction
with the Fusion Energy Division at Oak Ridge National Laboratory, Tennessee [4] with in-situ pellet forma-
tion, fast propellant valves for pellet acceleration (800 to 1200 m/s), plus in-line diagnostics and optical access
to the pellet path through the plasma (diodes and a fast frame camera collect the luminescence light emitted
by the neutral, or partially ionized, cloud that surrounds an ablating pellet).
On TJ-II, hydrogen pellets are injected into plasmas created using a range of magnetic configurations and
heated by ECRH, neutral beam injection heating or by both. Studies are made of pellet ablation and penetra-
tion, neutral cloud evolution, particle transport and confinement, as well as fuelling efficiency. The findings
can provide input for the W7-X pellet injection program, this being of critical importance for neoclassical
transport optimization inW7-X and the attainment of long-pulse high-power discharges with puremicrowave
heating.
This work has been carried out within the framework of the EUROfusion Consortium and has received funding
from the Euratom research and training programme 2014-2018 under grant agreement No 633053. The views
and opinions expressed herein do not necessarily reflect those of the European Commission. In addition, it is
partially financed by a grant from the Spanish Ministerio de Ciencia y Innovación (Ref. ENE2013-48679-R).
[1] H. Maaßberg et al., Plasma Phys. Control. Fusion 41 (1999) 1135.
[2] B. Pégourié, Plasma Phys. Control. Fusion 49 (2007) R87.
[3] K. J. McCarthy, et al., Proc. of Science (ECPD2015) 134.
[4] S. K. Combs et al., Fusion Sci. Tech. 64 (2013) 513.

Paper Number
EX/P7-47

Country or International Organization
Spain

Primary author: Dr MCCARTHY, Kieran Joseph (Laboratorio Nacional de Fusion, Ciemat)



Co-authors: Dr DINKLAGE, Andreas (Max-Planck Institut fur Plasmaphysik, Greifswald); Dr LOPEZ BRUNA,
Daniel (Laboratorio Nacional de Fusion, Ciemat, Spain); Dr ASCASIBAR, Enrique (Laboratorio Nacional de Fu-
sion, Ciemat, Spain); Dr VELASCO, Jose Luis (Laboratorio Nacional de Fusion, Ciemat, Spain); Dr BALDZUHN,
Juergen (Max-Planck Institut fur Plasmaphysik, Greifswald); Mr HERNANDEZ, Julio (Laboratorio Nacional de Fu-
sion, Ciemat, Spain); Ms PANADERO, Nerea (Laboratorio Nacional de Fusion, Ciemat, Spain); Mr GARCIA, Raul
(Laboratorio Nacional de Fusion, Ciemat, Spain); Dr SAKAMOTO, Ryuichi (National Institute for Fusion Science,
Toki)

Presenter: Dr MCCARTHY, Kieran Joseph (Laboratorio Nacional de Fusion, Ciemat)

Session Classification: Poster 7

Track Classification: EXC - Magnetic Confinement Experiments: Confinement


