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The idea of gas-dynamic trap, realized in GDT [1] in the Budker Institute of Nuclear Physics, is 
surprisingly successful. The trap itself recently reached high plasma parameters, surpassing its 
original goals and most historic peers [2]. After more than 20 years of research our 
understanding of its physics became sufficient for planning future development. 
 
This talk reviews two new theoretical concepts for improved confinement in linear systems that 
build upon the legacy of gas-dynamic and multiple-mirror traps. The first one is the helical-
mirror trap [3], realizing the pinch-era idea of "peristaltic" plasma confinement. Its theory states 
that the plasma rotation in a solenoidal section with helical corrugation of the magnetic field will 
cause axial and radial plasma flows that can be used for effective reduction of losses. Existence 
of the effects is already confirmed in the recent dedicated experiment SMOLA. 
 
The second concept is the "diamagnetic confinement" regime that predicts possibility of quasi-
stable β=1 equilibrium in gas-dynamic traps satisfying specific requirements [4]. Due to drastic 
increase of the effective mirror ratio of the trap at high beta the energy confinement time 
surpasses standard estimates, allowing fusion in relatively compact devices. The diamagnetic 
confinement regime would be similar to FRCs in confinement quality but without necessity of a 
current drive. Verification experiment is planned.  
 
The two concepts are mutually compatible and may have multiplicative effect on confinement. 
In case of successful realization in full-scale experiments any one of them may be sufficient to 
build a fusion reactor based on a linear trap. Theoretical description of the proposed confinement 
schemes poses many new and interesting problems and needs a lot of development. 
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