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Introduction

Fuel retention by co-deposition is a critical issue for ITER and future fusion devices. For a-C:H layers in micrometer range the overall reproducibility of the LIDS measurement is 13 %.
This requires both fuel retention control and mitigation techniques. As a prerequisite The LIDS measurement is robust against changes of plasma conditions despite 3 x higher H_, background
a space resolved diagnostic to monitor fuel retention is required to locate high with 8 x higher fluctuation amplitude:

Summary

retention areas and assess the quality of fuel mitigation and cleaning techniques. e only factor 1.1 higher average LIDS value in NBI heated discharges compared to ohmic discharges
For ITER, laser based methods in combination with spectroscopy are proposed as e no increase of signal scatter for NBl heated plasmas
possible in situ methods to characterise fuel retention and material deposition. One of Increase of distance between plasma and measurement position broadens H_ light pattern significantly

them, Laser Induced Desorption Spectroscopy (LIDS), is presented here like it is used but the integrated signal is preserved as long as it stays in the detection volume.
in the TEXTOR tokamak during plasma operation. Detection limits and reproducibility  Non-destructive laser heating or destructive heating with layer removal give the same H concentration.

LIDS detection limit in TEXTOR deduced from H_ background fluctuations:
4 -10%° H/m2 (in ohmic plasmas) and 3104t H/m2 (in NBI heated plasmas)

under different plasma conditions, laser energies and desorption positions are shown
experimentally.
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Dat a EV al u a't I O n St e p S desorption images, after background subtraction, all in the same scale: H_ intensity / counts [ SIEIIFdynamic range

laser induced light emission is recorded by a 100 Hz camera with picture intensifier
1) subtraction of plasma background of the two neighbouring images pixel by pixel
(result: see “desorption images” on the right)

F 1 laser induced desorption in vacuum chamber with
2) Integration of the light of that difference image > ex situ QMS spectrum of the - guadrupole mass spectrometer
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typically 1 ... 4, here: V=1, will not be needed in future setup with coaxial detection
system because the light collection path will follow the laser beam
5) conversion to number of H&D-atoms by S/XB- conversion factor (depending on T,

n, at position of main light emission); typically 10 ... 20; here: see S/XB plot above . . "
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6) increase by atomic yield factor Y, that accounts for pre-ionization before molecule
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dissociation; typically 2.0 ... 2.5, here Y=2.2 Thicker a-C:H layers lose their good thermal contact to the substrate. Then the laser induced heat spreads
7) normalize by desorbed area, which equals laser spot area for layers with good heat strongly inside the layer causing an increase of the desorption area which is unknown in in situ measure-

contact to the substrate ments. Therefore a selection of always the same spots on the first wall has to be desorbed regularly before
— result: H&D atoms per m? the layer is too thick. Then the layer should be removed by a destructive laser pulse.
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