
 51
th

 International Conference on Plasma Physics and CF, March  18 – 22, 2024, Zvenigorod 

 

 1 

DOI: 10.34854/ICPAF.51.2024.1.1.089 
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THE HELICAL OPEN TRAP SMOLA 
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To increase the parameters of plasma confinement in open traps, it is necessary to reduce the 

losses associated with the flow of particles along the magnetic field. One of the approaches is the 

locking of particles with the help of multiple mirror sections, in which there is an exchange of 

momentum between the plasma and the magnetic field, due to which the plasma flow rate 

decreases. It is theoretically predicted that the efficiency of multiple mirror confinement increases 

with the movement of the magnetic field maxima [1]. Such a system can be created by placing a 

rotating plasma in a helical magnetic field [2]. The proposed method is currently undergoing 

experimental testing at the SMOLA device [3] in the INP SB RAS. 

For effective confinement in multiple mirror systems, it is necessary for the free path length of 

the ions to be equal to the length of one cell of the multiple mirror section. Since the free path 

relative to Coulomb collisions in hot thermonuclear plasma is much longer than the period of the 

multiple mirror magnetic field, the emergence of alternative scattering mechanisms is necessary for 

the effective operation of multiple mirror sections. Thus, the development of bounce instability in 

experiments on the GOL-3 installation led to the appearance of anomalous scattering and an 

increase in the energy lifetime of the plasma [4]. The flows of trapped and traveling particles in a 

multiple mirror trap with moving plugs are oppositely directed and have a relative velocity 

proportional to the plasma rotation speed, which should lead to inhomogeneity of the distribution 

function and, as a consequence, the occurrence of instabilities. Recent experiments at the SMOLA 

device have shown no sharp deterioration in confinement [5], which may be due to the development 

of vibrations that additionally scatter ions. 

The report demonstrates the parameters of the oscillations observed in the plasma and discusses 

their relationship with anomalous scattering. It is shown that the oscillations of the plasma potential 

satisfy the conditions for resonance with trapped ions. The measured oscillation amplitude is on 

order of the estimated one required for effective scattering. 
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