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            MULTIPLE DOUBLE LAYER GENERATION DURING ‘FIRE TUBE’ 
FORMATION IN EXPANDING RF PLASMA
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Multiple double layers are created during expanding capacitive RF discharge in a linear vacuum vessel in the absence of any external magnetic field. The Plasma Source in our experiment consists of a semi-transparent cylindrical mesh with a central electrode, which provides us an opportunity to study the radial motion of charged particles in a cylindrical plasma source. The radial and axial profiles of plasma parameters measured at various locations of the linear system, near the plasma source, in different power regime show signatures of multi double layer formation in our system. Dynamics of Multiple double layers are studied through electric probe diagnostics in nitrogen RF plasma at 13.56 MHz frequency. Our first experimental results provide interesting information about the stability of plasma sheath and space charge effect on it. The visibly glowing uniform discharge is observed to evolve into multiple intensely coaxial luminous plasma “Fire Tube” structures with increasing RF power. Although the RF discharge is known to be independent of the device geometry in the absence of the magnetic field; the initiation of RF discharge results in acceleration of electrons as well as further plasma expansion. The experimental set up also provides opportunity to study the dynamics of the energetic charged particles, in radial and axial directions, in a semi-transparent cylindrical system.
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