Measuring X-ray and neutron spectra with gas detectors, from models to measurements Conclusions

SXR: GEM measurement on WEST

In future fusion reactors, the number of diagnostics might be extremely limited mainly due to the breeding blanket that will need to be maximized. Radiation spectra measurements will certainly remain among the most important ones. Indeed, essential plasma parameters can be inferred from the neutron spectrum measurement: ion temperature from thermal broadening, fuel ion ratio and rotation velocity, while several complementary parameters can be deduced from X-ray spectrum measurements like magnetic axis, electron temperature, impurity concentration and spatial distribution after tomographic inversion, fast electrons distribution, etc.

Despite being extremely rich in information, the access to continuous spectral measurements is nevertheless a technical challenge, in particular if the objective is to make use of these measurements for real-time plasma control. This contribution will report on recent efforts dedicated to X-ray and neutron measurements using gas detectors of different nature (GEM, LVIC) in laboratories and on the WEST tokamak. Synthetic diagnostics specially developed for this purpose have been used to design the different detectors, but also to validate the obtained measurements and extrapolate to some application on the ITER tokamak. • LVIC and GEM synthetic modelling have now been experimentally validated.

• Multi-chamber LVIC presents important perspectives for SXR spectra reconstruction.

• GEM can also be used for SXR and neutron spectral measurements.

• New WEST GEM SXR measurements (C7 campaign) have been successfully performed on long pulses (up to 60s) in a routinely automatic manner and are now validated.

Introduction
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 1 Fig 1. LVIC principle (left). Different stages of the photoionization process: (a) absorption of the photon and ionization of the electron, (b) excited ion, (c) deexcitation through X-ray fluorescence, (d) de-excitation through Auger electron emission (right) [1]
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 2 Fig 2. Experimental set up for the model validation and results
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