

The COMPASS-U tokamak (<ne>=5x1020m-3, R = 0.9 m, a = 0.27 m, Bt = 5 T, Ip = 2 MA) [1] is under construction in the Institute of Plasma Physics in Prague. Combination of high temperature vessel 300-500oC, high plasma densities, toroidal magnetic fields and plasma current is a big call for the diagnostic design [2]. Based on simulation the differential (“unambiguous”) interferometer concept for real-time line-integrated electron density measurements [3] was proposed. 
Combination of simulation methods of the wave propagation in the hot plasmas is used. Raw estimation was done based on WKB method. The more precise simulations of the wave propagation were done by the 2D full-wave COMSOL code. The plasma profiles are simulated by METIS. The information about attenuation given by defocusing effect of probing beam propagated through the plasma and the reached phase of the probing waves depending on plasma profile and vertical position was also provide by the COMSOL code. 
The raw estimations of the correction coefficient for a non-linear dependence of the refraction index on plasma density were done based on WKB method. The unique study of phase measurement inaccuracy caused by O-X-mode parasitic interference was performed. The special analytical approach was developed for the mentioned study. Method of correcting such error was proposed. 
The study of influence of different plasma shapes, plasma density profiles and other parasitic impacts to the density measurement is presented. Based on these simulations the special technical solution design was proposed. This solution includes the conceptual design of the quasi-optical focusing system and the in-vessel reflection mirror placed on the central column. The study of compatibility of chosen solution with the estimated charged particle heat fluxes was done.   
The introduced concept allows the precise phase measurements in a wide density range and compatible with a real-time density feedback system. The proposed solution is compatible with the expected COMPASS-U parameters.
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