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Semi-analytic determination of electron density distribution of tokamak with
central chord microwave interferometer

Ehsanollah Noori
Plasma physics and nuclear research school, Nuclear Science and Technology Research Institute (NSTRI),
Atomic Energy Organization of Iran
*corresponding e-mail: enoor@aeo.org.ir

Abstract

In magnetic confinement, especially tokamak studies, determination of electron density range plays a very
important role in the analysis of machine operation. Meanwhile, electromagnetic waves in the range of
millimeter-wavelength which are known as microwave are very applicable in determination of plasma
parameters of tokamak. Microwave interferometry is considered as one of the most reliable techniques for
electron density measurement of tokamak which is being used in various tokamaks. Similar to optical
interferometers, the basic principle of microwave interferometers is measurement of phase difference of
measurement and reference waves. One of the simplest types of microwave interferometers is named as central-
chord interferometer which measures line integrated electron density along with the longest chord of the plasma
cross section. Since central chord interferometers are not able to measure spatial distribution of density, in this
paper a semi-analytic approach is introduced to determine distribution of electron density of tokamaks with uses
central chord interferometers.

Keywords: Electron density, Microwave interferometer, Phase difference, Tokamak
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