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OBJECTIVE OF THIS WORK

Development a new real-time acquisition system of a two-color interferometer (Figure 1) installed on FTU (a medium size tokamak device: major radius R = 0.935m, minor radius a = 0.3m,
toroidal magnetic filed Btor = 4 < 8T and current plasma IP < 1.8 MA) that calculates, in real-time, the density along 2 fixed chords, central chord (CH3) at 0.935 m and external chord (CH4) at
1.17 m. sampled at 200 Khz and processed at 2Khz.

The electron density provided by the CO2 ( = 10.6um) and CO(=5.4um) lasers, of the two-color interferometer discussed ref.[1], can by computed on-line by eq.(1) during the pulse by a
Generic Application Module (GAM) running on a RT-Thread deployed on the developed MARTe system ref.[1].
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Figure 2: Comparison of interferometric measurements on two chords for a 500 kA discharge. (a) Plasma current, (b) CH3 and (c) CH4: MARTe density elaboration (black line) and MARTe feedback system (cyan line), SIRIO density off-
line elaboration (red line) and rtfeedl realtime density elaboration (DCN, blue solid line) and (d) density computation time (solid black) and rtfeed1 computation time (blue dash-dot) .
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Figure 3: Real-time performance for different discharge. (a) and (b) MARTe density elaboration (c) and (d) MARTe feedback system: mean cycle-time value (blue circle) and the variance o (red/orange square)
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