
25th IAEA Fusion Energy Conference - IAEA CN-221

Contribution ID: 455 Type: Poster

Cherenkov Emission Provides Detailed Picture of
Non-Thermal Electron Dynamics in the Presence of

Magnetic Islands
Tuesday 14 October 2014 14:00 (4h 45m)

In the 2013 experimental campaign a novel optical diagnostic system, based on the Cherenkov effect, was
installed on FTU, in collaboration with the NCBJ group (IPPLM Association) to study the dynamics of non-
thermal electrons in the presence of magnetic islands.
Data from the Cherenkov probe was correlated with data from several other diagnostics, including ECE,
neutron and gamma detector, Mirnov coils, soft X-ray cameras, demonstrating that the modulation of the
Cherenkov signal is due to the rotation of the magnetic island. An aspect of interest under investigation is
the internal structure of the peaks of the Cherenkov signal, with sub-peak full-width at half maximum of
the order of 10 microseconds, and approximately 20 microseconds sub-peak separation. This level of detail
opens up new possibilities for the investigation of fast electrons dynamics in the presence of high-amplitude
magnetic islands. The study will present the analysis of the experimental data focusing on the identification
of the mechanisms and evidence of electron acceleration that can be extracted from the correlation with the
magnetic island position and geometry during tearing mode instabilities. This work is in the initial phase;
future work is planned to enable energy discrimination of the incoming electrons (for example through the
implementation of a multi-channel probe), as well as an increase of the spatial information (by installing a
second probe).
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