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The results of experiments performed in 2005-2006 on ST Globus-M in condition of impurities concentration diminishing are described. The experiments were performed at the plasma currents 150 – 250 kA and the toroidal magnetic field of 0.3 – 0.4 T. The plasma current plateau duration reached 2-3 current diffusion times. The distortion of the plasma cross section caused by the central solenoid (CS) asymmetry was detected and corrected. The new system for a feedback control of the plasma current waveform was used. 
Experiments on density limit investigation were carried out in conditions of OH and NBI heating. The both inner wall and outer wall gas puff was used for the density control. The record absolute values of density in 0.4T magnetic field, as well the Greenwald limit were achieved and overcame. It was shown that the former OH density limit ~0.5∙1020 m-3 was due to toroidal coupling of internal 1/1 and 2/1 modes. Minimization of the impurity content led to 1/1 mode suppression and increase the limit up to 1.1∙1020 m-3.
NBI heating was performed in the power range ~0.3 -- ~0.7MW and energies below 29keV. In low density regime, 0.3(1020m-3 and below, ion temperature reached more than 700 eV and exceeded electron temperature. In high density regime, 0.6(1020m-3 and more, electrons stored energy increased due to better conditions of beam absorptions by electrons.
The fundamental harmonics ICR plasma heating investigation was continued. Numerical modeling was performed by the 1-D code with account of all possible mechanisms of FMS waves absorption. RF power input level was up to 200 kW at frequencies 7.5 – 9.2 MHz. The ion temperature increase by 2 times was recorded. It was shown, that position of the second hydrogen harmonic in front of the antenna decreases efficiency of ion heating. Variation of H-concentration in a range 10–70% in the deuterium plasma was performed. The transport simulations by ASTRA code showed that ion neoclassical heat diffusivity coefficients with some decrease during ICRH satisfactory described ion heating dynamics.
Experiments on plasma jets injection into the Globus-M with the help of a double-stage plasma gun were continued. Numerical simulations of jet - plasma interaction were carried out. The deceleration time was estimated and it was shown that due to the large initial velocity (~100 km/s) such jet should penetrate deep inside (10-20 cm) into the Globus-M plasma. 
MHD activity in the Globus-M was monitored. It was shown that strong internal mode 1/1 (snake) may exist in plasma during a long period without essential effect on global plasma performance, but coupling with the peripheral mode 2/1 can lead to a reconnection accompanied by the plasma degradation. Sawtooth oscillations are the most frequent instability, appearing in plasma. They seems not restricting the density rise up to densities close to the Greenwald limit, but have a negative influence on the auxiliary heating efficiency. Launch of NB allowed to increase the density limit stabilizing IREs, which are specific for high current (low q95(3.5) OH discharges.
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