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We propose to use multi-channel dispersion interferometer for measurement and control plasma density and position on present and future large fusion devices. Distinguishing feature this scheme is that probe of plasma are produced on two wavelength. Short-wave radiation are formed by method of frequency doubling fundamental radiation. At the same time probing first and second harmonics ray are combined spatially. This allow to create interferometer which sensitive only to desperision of studied medium and weakly sensitive to vibration of optical elements.

We designed  four-channel two-way dispersion interferometer with probing radiation wavelength 10.6 μm (fundamental) and 5.3 μm (doubled) for real-time control plasma density and position in TEXTOR tokamak (FZ Juelich, Germany). This allow to use our interferometer for stabilization and control of change of plasma density and position. Four-channel dispersion interferometer was manufactured and installed on TEXTOR. We demonstrated the capability of application of interferometer in real experiment conditions on TEXTOR. Using a similar approach, the design of multi-channel dispersion interferometer for measurement plasma density on T10 tokamak (the Kurchatov Institute, Russia) and GDT mirror (Budker Institute of Nuclear Physics, Russia) is also presented.
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