Chords

Bayesian optimization

From the plasma equilibrium and the HXR diagnostic lines of sight (left), we can perform an inversion procedure to deduce the counts radial profile. Given that the counts profile closely resembles the power deposition profile, we ascertain its shape (top right).

By reversing this process, a comparison can be made between the reconstructed HXR signal from the reduced model and the observed measurements (bottom right). The minimization of the discrepancy between both curves can be used for leading Bayesian optimization scheme. Reducing spectral gap by applying a correction to the resonance allows to retrieve this behavior with reduced model. 

Plasma profiles non-linear evolution

Hot branch ► High P LH ► High I LH

Off-axis power and current deposition

Lower j in the core region

Lower central heating

Higher q in the core region

Lower T e in the core region By means of comparisons between LUKE and the reduced model, as well as the HXR signal reconstruction, it has been determined that the reduced model is inadequate within the hot branch. Employing a comprehensive integrated modeling approach, this trend is recovered. To address this challenge, the modification of the reduced model and the optimization of associated parameters are undertaken with the aim of enhancing power deposition.

Moving forward, the focus will be on understanding the LUKE cold branch simulations disagreement. In parallel, integrated modeling, incorporating the optimized reduced model, will be used to more accurately replicate experimental observations. The interplay with different transport codes will be characterized  In cold branch, tail model catches the HXR center chords amplitude but fails describing its shape.

Using ALOHA spectrum, the shape is well reproduced but not the amplitude.

 The reduced model, with a simpler approach allowing to explore non-linear evolution through integrated modeling, fails describing the power deposition in the core (retrieved with tail model) and seems to predict a closer to a classic approach deposition profile. Can an integrated modeling approach, featuring rapid self-consistent LHCD deposition, effectively capture this phenomenon? 
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 10 Fig 10. Single time optimization : (a) Forward UQ comparing with default parameters based on posterior distribution showed in (b). (c) Plateau-averaged performance of BO algorithm on the whole hot branch database and resulting fupshift as a color scale
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  Fig 9. (a) Equilibrium reconstructed and HXR LOS, (b) inverted HXR radiance profile & (c) comparison between recontructed and experimental signal
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  Fig 8. Correction to the resonance illustration (b) and resulting power density (c)
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  Fig 7. Te and q modification (a,b) influence on reduced LHCD modeling properties (c) and resulting power density profiles (d)

Fig 2 .

 2 Fig 2. Modeling of LHCD radial power deposition through LUKE [Peysson & Decker, 2014] firstprinciple simulations in a hot branch discharge

Fig 4 .

 4 Fig 4. Cold branch LUKE & reduced LHCD modeling

Fig

  Fig 1. HXR (60-80 keV) signalsradiance (a) and normalized to the center chords (b), introducing the width used in (c) for illustrating hot and cold branch correlation
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