
Impurity behavior in JET-ILW plasmas fueled with gas and/or with pellets: 

a comparative study with the transport code COREDIV 

G.Telesca
1
, I. Ivanova-Stanik

1
, S. Aleiferis

2
, S. Brezinsek

3
, A. Chomiczewska

1
, A. Huber

3
, E. 

Kowalska-Strzeciwilk
1
, E. Pawelec

4
, Ch. Perez von Thun

1
, R. Zagórski

5
and JET contributors* 

EUROfusion Consortium, JET, Culham Science Centre, Abingdon, OX14 3DB,UK 

1
Institute of Plasma Physics and Laser Microfusion, Warsaw, Poland 

2
Institute for Nuclear and Radiological Science and Technology, Safety and Energy, NCSR Demokritos, 15310 

Agia Paraskevi, Greece 

3
Institut fuer Energie-und Klimaforschung-Plasmaphysik Foschungszentrum Juelich GmbH,Juelich, Germany 

4
Institute of Physics, University of Opole, 45-052 Opole, Poland 

5
National Centre for Nuclear Research, Pl-05-400 Otwock, Poland 

Email: giuseppe.telesca@ifpilm.pl 

In support of establishing an integrated ITER scenario and also in preparation of the next DT 

JET-ILW campaign a series of experiments at different plasma currents and different auxiliary 

heating power levels are presently carried out at JET in which fuelling by gas puff and pellets 

are compared with respect to the energy confinement and impurity behaviour properties. This 

contribution is focused on the comparison of the two fuelling methods with respect to impurity 

radiation and core impurity densities. The experimental pulses are modelled with the transport 

code COREDIV which couples self-consistently the 1D core with the 2D SOL and also 

impurities with the main plasma. Although the level of the impurity influxes is quite 

comparable in the two fuelling methods as well as that of the impurity residence time, the 

experimental high-Z impurity concentration and the total radiated power (Ptot
rad

) with gas puff 

are lower by about 30-50 percent than with pellets while the ratio of the radiated power in the 

divertor to the total one (PDIV
rad

 / Ptot
rad

 ) is higher by up to 50 percent. This is consistent with 

the observed high electron density in the SOL and low impurity concentration in the plasma 

core for the gas puff fuelling method.  Preliminary COREDIV results indicate that the balance 

between the frictional drag and thermal forces in the divertor – dependent on the SOL densities 

and temperatures - determines the different impurity screening properties in the two scenarios, 

leading to different overall divertor impurity retention efficiency.   
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