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Abstract :

The microwave interferometry and reflectometry hdeen widely used to measure plasma density and its
fluctuations in different tokamaks and other plasmachines all over the world. The tokamak has bectm
predominant research tool in the world-wide endaavo develop useful electrical power based on rotiatl
thermonuclear fusion. This is the most successtutme for confining plasma magnetically.

The present work aims to design and developmentabwave interferometer and microwave reflectomgystems
for plasma diagnostics in tokamak. A seven chamielowave interferometer (at 100 GHz) is desigrnkeloped
and used to measure the radial profile of the phademsity (8 in Aditya Tokamak. The resolution of the density
measurement isers 2.0 x 18%cn3. The spatial and time resolutions are 7 cm angdg,@espectively. The chord-
averaged measurements of plasma density in Adibkarhak from seven channels are carried out. Alvergion is
used to obtain the radial profile of the plasmasitgnPlasma density measured by the microwavefertameter is
well matched with that measured by the Thomsontesirag diagnostics.

The centre channel of this interferometer is medifinaking a quadrature circuit by using phaseeskitind magic
tees to measure the electron density online ate¢ht&ral chord of Aditya Tokamak, unambiguously.isTik used to
produce the sine/cosine fringe signals. These ¢&igme amplified and converted into pulses andgohis wired
logic up/down fringe counter. Digital synchronoogit circuit is implemented in a Complex Programhedtmgic
Device (CPLD), followed by digital to analog contggr(DAC) and scaler which produce a voltage prtpoal to
increase or decrease in plasma density in real tificrowave interferometer system is used to meathe plasma
density at Aditya Tokamak.

Magnetohydrodynamics (MHD) has been studied usinigrawave interferometer system MHD) modes and
sawtooth activities are observed in many discharg&e0 GHz interferometer signal in Aditya Tokam@lwvo types

of discharges have been observed, one with a sitggtenant mode and the other with multiple modesnduthe
current flat top of discharge. Time frequency alnel bispectral analysis of these discharges ofrtegferometer
signals allow studies of mode coupling and its riolesustenance and termination of discharges. Bbi@ode
coupling in determining the disruption phenomenaditya Tokamak discharges using microwave interester
diagnostics is reported.

A fixed-frequency O-mode) microwave reflectometer at 22 GHz & 6 x 162 cnt®) is designed, developed and
used to measure plasma density fluctuations. Ttesations fromr=11 to 22 cm for different central electron
densities have been measured. The evolution oéatefineter output signal is studied and comparet thie
microwave interferometer signal. The measured autelation time of the reflectometer signal is -8 the power-
spectrum analysis shows that the frequency spedsunoadband. The radial variation of the flucioatevel is
observed from 5 to 22% for the minor radius 112c.




