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Essential data processing for soft X-ray diagnostics
based on GEM detector measurements for fusion

plasma imaging
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Themeasurement system based on GEM - Gas Electron Multiplier detector is developed for X ray diagnostics
of magnetic confinement tokamak plasmas. The fast and accurate mode of the serial data acquisition is applied
for the dynamic plasma diagnostics. The ADC samples triggered by the detector current are acquired inde-
pendently for the measurement channels. The charges are calculated within the defined time window for the
activated channels. Coinciding signals for high flux radiation cause the problem for cluster charge identifica-
tion. The amplifier with shaper determines time characteristics and limits the pulses frequency. Separation of
overlapped signals was introduced and verified for simulation experiments. Data are synchronized with the
specified ADC frequency and discrete intervals of charge acquisition are the multiples of the sampling time.
Resulting data samples form the table of chronological triplets: [charge value, channel number, triggered
time]. Data packages are loaded sequentially to the DDR memory and finally are conveyed to the PC. The
charge cluster is identified as a set of adjacent pixel charges in the area of the detector. Regular clusters are
counted in the four dimensional space determined by 2-D position, energy (charge value) and time intervals.
Final data processing is presented in any 2-D cross-section for selected range of position, energy (charge) and
time interval. Several detector structures with single-pixel channels and multi-pixel (directional) channels
are considered for two-dimensional X-ray imaging. Radiation source properties are measured by the basic
cumulative characteristics: the cluster position distribution and cluster charge value distribution related to
the energy spectra.
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