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1)Deep Space plasma propulsion Experiment (DSPPE):     The objective of the project is to study the physics involved in a plasma thruster. The important parameter in deep space plasma propulsion is exhaust velocity or specific impulse.
           An experimental setup has been constructed for the study of plasma propulsion using the concept of electric double layer. An inductive RF discharge has been produced in a quartz tube by a loop antenna connected to a RF source (13.56 MHz, 1.25 kW) through a π-type matching network. The tube is kept in an axial magnetic field (500 G maximum) provided by a Helmholtz coil pair. The plasma (n~1e11 cm-3, Te~10 eV) diffuses into a larger chamber (50 cm diameter, 50 cm long) along a diverging magnetic field. Formation of an electric double layer has been observed under such situations, which can accelerate ions to high energies as a beam. 

A RF-compensated Langmuir probe, an emissive probe and a four-grid retarding field ion energy analyser have also been constructed and used to find the density, electron temperature, plasma potential and energy distribution function of the ions in two dimensions. Now we have mounted bended Langmuir probe, bended emissive probe and bended ion energy analyser on the device so that we can get both axial and radial measurement of potential, density, ion saturation current, ion energy distribution function. These diagnostics are mounted on guided vacuum bellow arrangements and driven by stepper motors. Commands are issued from a computer to obtain precise movement of the probes. The complete setup has been designed and fabricated in-house from scratch. The system is fully operational and experiments are in progress.

The axial profile of the plasma potential shows the presence of an electric double layer which is confirmed by the evidence of an accelerated ion beam in the ion energy distribution function in the downstream region. The potential drop of the DL is ~40 V at p=1.0×10-4 torr and is higher at lower pressures. The peak energy of the ion beam is independent of the axial position and the beam intensity is highest on the chamber axis, decreasing with radial and axial distances. A 2-D map of the plasma potential shows convex equipotential surfaces near the axis and a secondary lobe off-axis. Magnetic field-aligned electric field is also found to be present on a conical surface. Both these findings are new results, unreported so far The 2-D nature of the ion energy distribution function of the downstream plasma has been studied by a movable ion energy analyser, which shows that the beam radius increases along the axial distance. The 2-D structure of the plasma

potential has been studied by a movable emissive probe. The existence of a secondary lobe in the contour plot of plasma equipotential is a new observation. It is also an interesting observation that the most diverging magnetic field line not intercepting the junction of the discharge tube and the expansion chamber has an electric field aligned with it.
We have measured density both axially and radially at low pressure 0.1 mtorr and high pressure 0.4 mtorr. Very near the junction the density profile is peaked at the axis and falls radially and with increase in axial distance from source the density is hollow in nature with peak at conical surface determined by geometry of the device and last diverging magnetic field line. This mapping of the density with the fact that density increases along the conical surface as we recede from source is entirely a new finding and we are in the process of reporting the density distribution.
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