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The GOLEM tokamak at the Czech Technical University is currently the only operating tokamak in the Czech Republic since the Academy of Sciences has been designing a new machine, the COMPASS Upgrade tokamak. In the meantime, the GOLEM tokamak [1] plays a significant role in training and maintaining former experimental expertise of the COMPASS team in both areas of their research interest, i.e., in the plasma edge research and in the Runaway electron research. In this contribution we focus on the latter research subject with special attention to the inverse reconstruction (tomography) of some of the spatially resolved measurements, in particular on measurements using fast matrix cameras. The production of Runaway electrons at GOLEM is reliable, although it is limited to a rather fundamental case of the Dreicer mechanism that originates in the plasma breakthrough of the initial high loop voltage. The advantages of a simpler physics of Runaway electron generation for data interpretation is obvious, still we badly need to extend the diagnostic capabilities of the facility and its operation flexibility.
The challenge of tomography as an ill-posed data analyses will be clearly put and explained in an easy-to-grasp introductory part. As usual, our attitude to resolving the task is based on Minimum Fisher regularization method that stems from a rather powerful and universal Tikhonov regularization method [2]. However, in this talk we will also introduce basics on rather novel and powerful methods based on Neural Networks and applications of Artificial Intelligence in the inverse problems.
In the second part of the lecture we shall clearly present the main challenges of application of tomography on spatially limited sets of data, discussing role of artifacts, systematic errors and noise, accuracy and reliability of tomographic reconstruction and share also some hints on how to avoid disappointment. In conclusion, we will exemplify the method on recent results-based o reconstruction of data form fast visible light matrix cameras possibly combined with different GOLEM discharge condition. We shall also strive to interpret role of the runaway electrons in the presented results.
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