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The key problem of plasma confinement in open magnetic traps is the suppression of particle and 

energy losses from the mirrors. To solve this problem, the concept of helical plasma confinement was 

proposed [1]. The main idea of this concept is the creating magnetic plugs moving in the reference system of 

plasma, whose motion relative to the plasma is created by the rotating plasma in crossed electric and helical 

magnetic fields. This process is reversible, and redirection of plugs movement out of device permits to 

accelerate the plasma. SMOLA device has been designed and developed for experimental verification of this 

confinement concept at the BINP SB RAS. 

The plasma flow in SMOLA device is created by a magnetically insulated discharge in axisymmetric 

plasma gun with a hot LaB6 cathode [2]. Using an infrared heater, the cathode is heated to T ~ 2000 K, and 

the electrons emitted by the cathode ionize and generate plasma with a density of n ~ 1012 ÷ 1013 cm−3 and T 

~ 5÷30 eV at a distance of 0.4 m from the gun anode. Discharge’s time is controlled by power supply, gas 

system and varies in 0.1 ÷ 2 seconds.  

To optimize the transport and confinement of the plasma in the trap, it is important to monitor and 

regulate the primary parameters of the plasma jet. For this purpose, a diagnostic complex has been created. It 

consists of electrical probes’ system (density, electron’s temperature, electrical potentials), optical 

spectroscopes with high spatial resolution (rotation velocity, ion’s temperature and electrical fields) and 

instruments for electrical parameters of discharge, vacuum (gas balance), as well as power systems control 

for all high-power circuits measurement. 

The present report is devoted to the analyze of the plasma source effectiveness in the SMOLA device. 

This report includes the dependences of plasma parameters on the gun characteristics and experimental 

conditions.  
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