Deep Space plasma propulsion experiment (Original)
The objective of this project is to study the physics involved in the generation of mechanical thrust by a plasma. Propulsion of a spacecraft by a plasma is far more fuel efficient than chemical means. The ultimate target is the design and construction of a laboratory prototype of a plasma propulsion device for the next generation of deep space vehicles. In this method, a light gas will be converted into a plasma by using a RF discharge. This plasma will be further heated to a high temperature by another RF antenna and made to flow along a diverging magnetic field. Gyration energy of the ions will be converted into linear energy, generating the mechanical thrust. A system of 9 magnet coils (double-pancake type) has been constructed using OFHC copper conductors to produce a uniform field of 3 kG with 500 A current. The winding has been done in-house under collaboration with VECC and finished as per target. The coils have also been vacuum impregnated with varnish. The quartz vacuum vessel (12.5 cm diameter, 125 cm long, with flanges and diagnostic ports) has been designed and procured. A RF source (13.6 MHz, 1.25 kW) has been connected to the antenna through a matching network and tested. The matching network, consisting of two vacuum capacitors and an inductor in a p configuration has been designed and constructed here. The vacuum pumping system, gauges and data acquisition system are also ready.
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