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JET Pellet Ablation Studies with ECE and Fast Spectrometer
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INTRODUCTION:

fuelling of next generation Tok:

both pellet cloud electron density and pellet mass redistribut

can be viewed by the spectrometer

JET pellet trajectories.

RESULTS:

temperature encountered by the pellet.

NEXT STEPS:

redistribution will be examined. In addition, the TSC

- Pellet Injection on JET can take place along either high field or low field launch trajectories - trajectories similar to those which would be employed for pellet
amaks.

- Operation of anew JET high time resolution Pellet Spectrometer (JPS) combined with high time resolution radial profiles measurements of electron cyclotron
emission (ECE) provide JET with a new capability to study details of pellet ablation and the redistribution of pellet mass.
- Experiments described here demonstrate in separate initial suma the capability on JET for time resolved measurements, during the pellet ablation process, of

- The cloud electron density is inferred from the Stark broadw: ng of the deuterium spectral lines. Datais available for the high field side launch trajectories which
- Mass redistribution is inferred from changes in the el ectron temperature profiles which are themsalves inferred from ECE data. This data can be obtained for all

- Modelling of the pellet ablation and mass redistribution is being done using the Tokamak Simulation Code (TSC).

High time resolution spectrometer measur ements indicate cloud density in the range from ~3 x 1022 m~-3 to ~3 x 10°23 m"-3 for the H-mode target plasmas

studied in these first experiments. Cloud density is found to increase within this range as the pellet penetrates more deeply into the target plasma.

High time resolution radiometer measur ements show electron cyclotron emission is not cutoff during pellet events on JET when low density target plasmas

are used. Evolution of the temperature profiles during a HFS pellet event indicate a cooling wave can precede the pellet radial motion reducing the electron
Interpretation of the cooling wave will require detailed study but redistribution of the pellet massis likely to play a

significant role. Evolution of the temperature profiles during a L FS pellet event indicate no cooling wave precedes the pellet. Rather, cooling of regions behind

the pellet during the entire time of the pellet event suggest that mass is redistributed to larger major radius as the pellet is ablated along a L FS trajectory.

TSC modelling of pellet ablation using standard ablation rates dependant on electron density, temperature and pellet size, dN/dt = (8.89x10°15 ) *

Ter5/3* nerl/3 * rpel~a/3 [1], reproduce the JET LFS case studied here using temperature and density present prior to pellet injection. For the HFS case modeled

here using standard ablation rates however, pre-cooling of the plasma by mass ablated earlier during the pellet event was used. Although pre-cooling as currently

implemented in TSC did improve agreement between measured and calculated pellet lifetime, mass redistribution in the HFS case is not yet fully modeled.

In coming pellet experiments, combined measurements of cloud density and electron temperature are proposed using JPS and ECE instruments simultaneously.
measurements will be taken over arange of target plasma conditions. The relationship between cloud electron density and the radial extent of the pellet mass

temperature profile evolution and with current redistribution models.
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HIGH TIME RESOLUTION JET PELLET SPECTROMETER PLASMA DETAILS - HIGH TIME RESOLUTION
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TYPICAL SPECTRAL SEQUENCE OBTAINED
DURING A SINGLE PELLET EVENT
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EVOLUTION OF CLOUD ELECTRON DENSITY
DURING PELLET PENETRATION

STATUS OF TOKAMAK SIMULATION CODE (TSC) CALCULATIONS HFS AND
LFS PELLET EVENTS AND ELECTRON TEMPERATURE MEASUREMENTS
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