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A new scheme for Balmer lines measurement is proposed, which allows the subtraction of background signal – divertor stray light (DSL), i.e. the light emitted in the divertor and taken by spectrometers after either diffusive or multiple mirror reflections from the first wall ― for the recovery of hydrogen isotopes densities ratio in the Scrape-off-Layer (SOL) plasma in ITER [1]. A scheme assumes simultaneous measurements of Balmer spectral lines with a high resolution spectrometer along a bifurcated line-of-sight (LoS), which is targeted at an optical dump in the vacuum chamber wall and at a point next to optical dump.

An inverse problem for the recovery of neutral hydrogen isotope (tritium, T, and deuterium, D) densities ratio in the SOL plasma is formulated for the new scheme, whose solving does not require the knowledge of background signal, significantly exceeding the direct signal (for vertical LoS from the upper port UPP02, up to two orders of magnitude) and preventing, as shown in [2], the fulfillment of the ITER Measurement Requirements. The test calculations of the accuracy of T/D ratio recovery in the SOL are carried out. They use the calculations of plasma parameters with the transport code SOLPS4.3 (B2-EIRENE) [3-5] for various bifurcated LoSs in various scenarios of ITER divertor operation with moderate heat load on the divertor plates, ~8 MW/m2 (#1514 case) [5]. The new scheme is shown to substantially expand the space of parameters (DSL/SOL intensities ratio in various operation regimes, LoS type, T/D ratio) where the ITER Measurement Requirements may be fulfilled as compared with the ordinary measurement scheme with a (single) LoS targeted at an optical dump [6,7]. It is shown that this measurement scheme does not need optical dumps with a high suppression of background signal, it is suffice to avoid noticeable impact of the dump on the local hydrogen isotope recycling (or strictly speaking, on the isotope ratio in this region of the SOL).
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