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Pellet injection is mandatory for the fueling of ITER and DEMO. Nevertheless, the 

reproduction of the conditions expected in these machines is not possible in present day 

tokamaks. Predictions are thus exclusively based on modelling, a consequence of which is that 

one must validate the available ablation / deposition codes as thoroughly as possible. In a reactor 

grade device, the pellet fueling capability is essentially linked to the magnitude of the drift of 

the deposited material down the magnetic field gradient. The drift dynamics depends on the 

cloudlet / plasma pressure ratio in what concerns the leading term, and on the cloudlet self-

connection length – which is inversely proportional to the cloud radius – for the damping term. 

Determining accurately the ablation cloud shape and physical parameters – which are the drift 

initial conditions – is therefore of crucial importance for the input of drift simulations.  

The purpose of this communication is to present - all along the pellet path - space 

resolved density and temperature measurements of ablation clouds of Hydrogen pellets injected 

in LHD. Measurements are (i) fast camera images of the ablation clouds (exposure time: 2 s) 

using several filters (H, H, H and the continuum close to  = 576 nm) [1], (ii) fast 

photodiodes equipped of the same filters and (iii) the high-resolution spectrum in the 

wavelength domain  = 300-700 nm with a time resolution of 16 s [2]. None of these 

measurements are absolutely calibrated. The determination of the cloud physical parameters 

(dimensions, density and temperature distributions – distribution of the different atomic excited 

states) is done through a radiation model coupled to a 3-D radiative transfer calculation. The 

phenomena taken into account are the line emission, the Bremsstrahlung, and the radiative 

attachment and recombination [2]. The influence of the B-induced velocity, of the line of sight 

geometry and of the transfer function of the optical system are also discussed. 

Special attention is paid to verifying the reliability of the extracted cloud parameters. In 

particular, it is shown that the data set of a single cloudlet accepts several solutions fitting them 

with comparable accuracy. A global analysis of the whole pellet data set is therefore mandatory. 

A key consistency test is the reconstruction of the initial pellet particle content from the cloudlet 

ejection frequency (determined from the H emission modulation) and particle content of the 

different cloudlets is therefore mandatory for reliable results. 

[1] G. Motojima et al., Rev. Sci. Instrum. 83 (2012) 093506  

[2] M. Goto et al., Plasma Phys. Control. Fusion 49 (2007) 1163 

47th EPS Conference on Plasma Physics P2.1045


