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Heavy Ion Beam Probe (HIBP) diagnostics is known as a unique tool for the direct plasma electric potential measurements. Its ability to measure plasma density, temperature and plasma current profile distribution are well known also. The operation of the HIBP is based on the injection of single charged (primary) ion beam into the plasma cross the maintaining field and the registration of the double charged (secondary) particles born due to collisions with the plasma electrons and escape the plasma. The area of the secondary ionization in plasma is the sample volume, the local point of the plasma potential measurements. The position (s and the size of the sample volume are determined by the calculation of the trajectories of the probing particles. They vary with beam energy and beam entrance angle into the plasma. 

The typical design of tight aspect ratio tokamak presents a challenge for HIBP due to the large volume of the toroidal magnetic field with respect to relatively small plasma volume.

The calculations of the probing beam trajectories were done for typical TCV configurations with B0 = 1.4 T, Ipl = 345 kA. For all calculations we fixed the singly charged Tl+ primary probing ions and Tl++ secondary ions.

A number of possible probing schemes were analysed and the appropriate port combinations were chosen. The trajectory optimisation aiming for the maximal plasma observation with lowest probing energy was done for chosen combinations.

The initial calculation shows that HIBP allows getting radial profiles of TCV plasma parameters. The detector line of equal entrance angle connects the centre and the edge of the plasma column with ETl = 210 - 130 keV. This produces the profile on shot-to shot basis. The detector lines of equal energy ETl =210 keV and ETl =140 keV allow us to obtain a series of radial profiles (0<(s<0.5 and 0.8<(s<1.0 respectively) during single shot with the scan of control voltage.

The special beam-lines for the primaries and the secondaries are necessary to transfer the particles from the accelerator to plasma through the area of magnetic field and further to particle energy analyser.
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