XXVIII conference on plasma physics and CF, February, 19-23, 2001, Zvenigorod

XXIX conference on plasma physics and CF, February 25 – March 1, 2002, Zvenigorod


Application of a pulse time-of-flight refractometry for measuring mean density in a tokamak Т-11М
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The new method of measuring of mean plasma density in magnetic confinement fusion devices — method pulse of time-of-flight pulse refractometry (ToFR) of plasma has been realized. The method is based on measuring of a propagation time of a short (few nanoseconds of duration) microwave pulses, passed through plasma. For o-mode wave with sufficient high carrier frequency (much greater then plasma frequency), the delay time of an pulse due to of plasma is proportional to the mean electron density and does not depend on the density profile:

(pl = (2a/3c)(((p(0)2/(2) = (<n(l>/(2,

where  –proportionality coefficient, a – minor radius of plasma, (p (0) = 56.4(103(ne(0)0.5– plasma frequency,    – cyclic carrier frequency, rad/s, ne (0) – electron density in the center of plasma column, cm -3.

The main problem in realization of such measurements – low accuracy of delay time measurements. It has been shown, that accuracy reached so far allows to apply this method on large tokamaks. The different ways to improve accuracy of measurements of delay time have been proposed, analyzed and realized in experiments on a tokamak aimed to use the technique on small tokamaks. Measurements of mean plasma density on the Т-11М tokamak have been carried out using the time-of-flight refractometer developed.

The results of refractometer measurements are in consistence with interferometer results. The errors of refractometry measurements of density have been diminished up to 2 % at the time resolution of ~ 2-3 ms, that allows to apply the instrument also to measure vertical position of a plasma column.

