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Abstract: There are two ways to achieve controlled nuclear fusion, by magnetic confinement 

fusion and by inertial confinement fusion. Magnetic confinement fusion uses a magnetic field to contain 

hot plasma. Inertial confinement fusion uses an intense pulse of laser light to compress and heat a small 

capsule of fuel. The fuel in both cases is usually a deuterium-tritium mixture, because that combination is 

the easiest to fuse. Most research effort has been directed towards magnetic confinement technology. The 

plasma geometry is usually based on the toroidal “Tokamak” configuration invented by Tamm and 

Sakharov in 1950 and declassified in 1957. Over 198 Tokamaks have been built. Large Tokamaks, and 

several smaller projects, notably the spherical Tokamak experiments such as MAST and NSTX, have 

paved the way for a next-generation project, ITER. ITER, to be built in Cadarache, France, will be several 

times larger than any previous Tokamak. Scheduled for completion in 2020, it will burn a deuterium-

tritium fuel mix to produce 100 MW of fusion power with 10-fold energy multiplication. That is, ITER is 

intended to generate ten times more fusion energy than the energy put in to heat the plasma. It will also 

demonstrate the superconducting magnets and remote maintenance technologies needed for an 

operational reactor, and test tritium breeding concepts. In this contribution, the first results of design and 

construction of diagnostic systems such as electrical and magnetic probes for IR-T1 Tokamak, and 

plasma confinement transition to high level will be discussed.Controlling plasma-wall interactions is 

critical to achieving high performance in present day Tokamaks, and this is likely to continue to be the 

case in the approach to practical fusion reactors. An important aspect of the plasma-wall interactions 

problem is the choice of the first wall materials. For the investigation of plasma-wall interaction and the 

choice of suitable materialfor the IR-T1 Tokamakfirst wall, we deposited WO3 on stainless steel 316L 

(S.S.316L) and TiN on S.S.316L via Hot Filament Chemical Vapor Deposition (HFCVD) and DC 

magnetron sputtering methods, respectively.These experiments have been done in different experimental 

conditions as different temperatures. The details of results will be discussed in the full paper. 
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