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Physical Aspects of THOMSON SCATTERING IN ITER DIVERTOR
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The report represents different physical aspects of the divertor Thomson scattering (DTS) implementation in ITER. One of them is the approach extracts from DTS data analyses the magnetic configuration shifts and change of the plasma attachment degree independently (see Fig.1). 
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Fig.1. The influence of vertical shift and loading on the divertor targets are separated under the DTS data processing: (a) Te profiles for different loading on the divertor targets and vertical shifts of magnetic configuration -50mm, 0 and +50mm, (b) interrelationship between the temperature curve integrals of low (A) and the upper (B) parts of probing chords. [1]

The developed method enables to determine both the strike point shift and the variation of the loading along with the inner divetor target. Several calibration techniques are arranged and estimated from the point of view on their reliability and feasibility in ITER conditions. The DTS spatial and temporal resolution requirements are established based on the analyses of the 2D distributions simulated with the SOLPS4.3 code for steady-state operational modes.

The spatial requirement is determined by the ability to fix the shift of ionization front with dip electron temperature gradient. Analysis of the expected DTS signals shows, that the suggested spatial resolution provides temperature measurements with the required accuracy. The base temporal resolution requirement is determined by the expected most rapid “quasi-stationary” events in ITER divertor. It is about 10 – 20 ms, that corresponds to the operational frequency of 50‑100 Hz. The further diagnostic upgrade might be the enhancement of the operation ability to study “transient” processes with the use of a constrained number of pulses situated at tens of μsecs. In contrast to “quasi-stationary” events, the “transient” processes occur on a much faster timescale. For example, turbulent “eddy turnover” has correlation times in the range of a few tens of μsec, the rise times of MHD events such as ELMs are of the order of a few hundred μsec.
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