Soft X-ray tomography for monitoring fusion plasma dynamics
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INTRODUCTION Neural Networks

Q In fusion devices, the local soft X-ray (SXR) plasma emissivity is rich in information about electron | [ Neural networks are a promising tool for real-time tomography applications. We applied them to the

temperature and density, magnetohydrodynamic (MHD) activity and concentration of impurities that can WEST SXR diagnostic geometry:

be inferred with the help of dedicated tomographic reconstruction and synthetic diagnostic tools [1, 2]. = 10 fully-connected NNs trained in parallel = reconstructions with error bars (standard deviation of solutions),
O Nevertheless, estimating the local plasma emissivity from a sparse set of noisy line-integrated = Only the horizontal DTOMOX camera of WEST is used (vertical being replaced) = limited spatial coverage,

measurements is a mathematically ill-posed inverse problem, that requires an adequate regularization * Magnetic axis used as additional input of Neural Network (NN) to help with the reconstruction,

* Training database and validation made with synthetic profiles, then applied on real data and compared with MFI.

procedure [1].

O In this contribution, we introduce some tools aiming at validating and speeding up the X-ray tomographic
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Conclusion & perspectives
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