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At present, three modern types of mirror machines for plasma confinement and heating 

exist in Novosibirsk (Multi-mirror - GOL-3, Gas Dynamic Trap - GDT, and Tandem Mirror - 
AMBAL-M). From the engineering point of view all these systems are very attractive because 
of simple axi-symmetric geometry of magnetic configurations. In this paper, the status of 
GOL-3 and GDT machines is presented. The most crucial experiments for the mirror concept 
are described, i.e. the demonstration of different principles for the suppression of electron heat 
conductivity (in GDT and GOL-3), finding of MHD-stable regimes for the confinement of 
high β (> 0.4) plasma in axi-symmetric geometry of the magnetic field, an effective heating of 
a dense (of the order of 1021 m-3) plasma by high-current relativistic electron beam (in GOL-
3), etc. In the case of multi-mirror geometry (GOL-3) a significant increase in confinement 
time of hot plasma (up to several tens times) was observed in a comparison with single-mirror 
geometry. Besides electron heating (up to 2 keV) the heating of ions (up to 2 keV) was 
discovered in the multi-mirror geometry (55 mirror cells of the total length of the trap equal to 
12 meters), as a result of the interaction of high-current electron beam with plasma. There was 
no effect of the ion heating in the single-mirror geometry. The reasons of the appearance of 
the ion heating in the multi-mirror configuration are discussed. 

It should especially be mentioned that on the basis of the GDT experiment it is possible 
to make a very important intermediate step. Using “warm” plasma and oblique injection of 
fast atoms of deuterium and tritium one can create a powerful 14-MeV neutron source with a 
moderate irradiation area for material tests (e.g. about 1 square meter), and with a low tritium 
consumption. It should also be mentioned that there is no other candidate for the construction 
of a plasma-based neutron source with such low tritium consumption (about 150 grams/year). 
 


