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Effect of wall light reflection in ITER diagnostics
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Reflection of light on walls will form parasitic signal on various diagnostics and be a serious issue in ITER.
In this study, we show the recent progress in the assessment of the effects of the wall reflections in ITER
on visible spectroscopy, Thomson scattering, active spectroscopy, and infrared thermography based on the
ray tracing simulation modeling. In this study, it is shown that the stray light becomes orders of magnitudes
greater than the actual signal when the actual signal is significantly lower than the strong emission sources.
The line emission will be much stronger from the divertor region than from the scrape-off layer (SOL) in ITER.
The emission from the divertor region is so strong that the stray light dominates the illuminance profile for
SOL region when considering the wall reflections. It is shown that the stray light becomes significant even
for visible spectroscopy measurement in divertor region if there are regions where original illuminance is
much lower than the other parts. It is necessary to reduce the stray light level by using viewing dumps etc.
To estimate the error more accurately, the principles of synthetic diagnostics (SD) for ITER Main Chamber
H-alpha Spectroscopy are formulated, and the developed algorithms are applied to evaluation of recovering
the useful signal under a strong background from divertor stray light (DSL) in ITER.
In order to anticipate the IR measurements in such a metallic environment, a photonic simulation was per-
formed using aMonte Carlo ray tracing based on SPEOS®CAAV5. The first stepwas donewith the simulation
of the wide-angle IR thermography system of the JET ITER-like wall, proving good agreement with the ex-
perimental data.
For the Thomson scattering diagnostic, to assess the background light reflection (bremsstrahlung and line
emission), the emissivity profiles were obtained from the results of SOLPS4.3 modeling for the carbon-free
ITER divertor with Ne seeding. The simulation indicates that the level of the reflected background from the
divertor plasma, i.e., the bremsstrahlung and line emission, can be much greater than that from the core
plasma. It was found that some lines were above the level of the bremsstrahlung, and should be rejected by
the spectrometer filter for Thomson scattering systems in ITER.
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