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Abstract :

Prevention and mitigation of runaway electrons,teters that are collisionally decoupled from theldplasma and accelerate
freely to very high energies (~ several tens of Me¥fem tokamak plasma is a major thrust area gfoamg thermonuclear
fusion research as they pose a severe threat fetigheral plasma facing components. Scaling tieegy of the RE beam
produced during plasma disruption in presently afyeg big machines like JET, portrays a very alagrprojection for
ITER. Due to their destructive nature, experimeatatvith REs are not very much desirable in biggkatoaks. And hence
the mid-sized tokamaks like ADITYA and ADITYA-U, whereetimaximum attainable RE energies are not very Gigh
MeV), are most suitable for carrying out the RE ekpents. The REs are known since the birth of tokaamal the generation
mechanism of REs is understood to an extent, howdverloss or mitigation mechanisms of these REsvary poorly
understood. There are several mechanisms for gerees well as for loss of REs from the plasma #wedRE content in
any plasma depends on the rates of generatioroard |

In this thesis work, the generation and loss meamamiof REs in ADITYA and ADITYA-U tokamak (minor radiuss25
cm and major radius, R=75 cm) have been studiddtiail. The studied discharges have: plasma cun@dt120 kA, chord-
averaged electron density ~ (1-4) ¥°13, chord-averaged electron temperature ~ 200-50e\aaoidal magnetic field
~0.75- 1.2 T. It has been observed that in migjofithe cases the conventional sources of gaonarahd loss do not explain
the observed RE dynamics in these machines. héms established that sawteeth instability canrge®Es during plasma
current flat top where the conventional source ésjrable of generating them. It has been shown tretapping of two
MHD islands (m/n=2/1 & 3/1) significantly enhances thdial RE loss, whereas the RE loss is reduced gdwth magnetic
surfaces exist between the islands. Analyzing a latgeber of discharges, it has been observed thgirttsence of a large
magnetic islands (> 5 — 10 % of minor radius) teloddecrease the RE loss. Furthermore, these islegels, corresponding
to m/n=2/1 MHD modes, also show multiple harmonicsctviare found to be dependent on rotation frequandyamplitude
of the 2/1 mode. In order to characterize further éffect of these MHD modes on RE loss, the 2/1 MH@eramplitude
and frequency have been altered in a controlldddasy periodic gas puffing during the course sfrayle discharge. These
periodic gas-puffs also resulted in reduction abtllent electrostatic fluctuations (TEF) in edgelS@asma region. A
comparative study of magnetic and electrostatictélation in presence and absence of periodic g#fs por several
discharges in ADITYA-U indicates that the TEF in #dge of ADITYA-U are related to RE loss mechanism aand lwe
thought of as a mitigating mechanism for the REsarAfsom the RE experiments, this thesis work atetuides confinement
analysis of ADITYA tokamak plasmas and fueling of twlek plasma by the gas-puffs applied for densitynteaiance and
enhancement.




