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Quasi-isodynamic for all reflected particles stellarators with a simple period structure were 

considered earlier for various values of the number of periods ( f.e., [1] (N=6), [2] (N=2), [3] 

(N=12). In quasi-isodynamic stellarators, the topology of B=const lines on magnetic surfaces is 

determined by the presence of the bumpy component. The curvature of the magnetic axis in the 

cross-sections with extremums of the longitudinal field turns to zero. Every period between two 

neighbor maximums of B becomes a CREL [4], so that the secondary current is closed within each 

plasma period, which already leads to its significant decrease. However, within the period, the 

dipole current on both the inner and outer parts does not change sign, turning to zero in cross-

sections with maxima of the magnetic field modulus and having opposite directions on the inner 

and outer parts. Further reduction of the secondary current can be achieved by complicating the 

structure of the period so that the secondary current is alternating both on the internal and external 

workaround of the torus. Previously, the possibility of the existence of such configurations was 

shown in [5], [6] for a six-period configuration with a large aspect ratio, A ~30. The properties of 

the configurations were considered at <β> ~ 0.2. In this paper, we study the possibilities of fulfilling 

the quasi-isodynamicity condition in two types of configurations with a complex period structure 

for a reduced number of periods, and, accordingly, a reduced aspect ratio. In configurations of both 

types, the curvature of the magnetic axis changes sign on the period. First type stellarators have one 

maximum and one minimum of the longitudinal field on the period, while configurations of the 

second type have two maxima and two minima. We showed that those found configurations are 

stable with respect to local modes and have acceptably small values of effective ripples and the 

geometric factor of bootstrap current. We present data for a five-period configuration with A ~20 

and <β> ~0.2. 

References 

[1]. Subbotin et al Nucl. Fus 46 (2006) 921 

[2]. Samitov M et al J. Plasma Fusion Res. SERIES, 6 (2004) 534-537 

[3]. Mikhailov M et al, Theory of Fusion Plasmas: Joint Varenna-Lausanne International 

Workshop, AIP Conf. Proc. Vol. 871, 2006, p.388. 

[4]. V.M. Glagolev et al, 10
th

 European Conf. Control. Fusion and Plasma Phys, Moscow 1981, 1 

E8. 

[5]. Bovshuk V et al Plasma and Fusion Research 3 (2008) S1046 

[6]. Bovshuk  V et al 22nd IAEA Fusion Energy Conf. (FEC) - 50th Anniversary of Controlled 

Nuclear Fusion Research, Geneva, Switzerland, October 10-18, 2008 th_p9-2 

 

                                                 
*)

  abstracts of this report in Russian 

mailto:zasshu@yandex.ru
mailto:mikhaylov_mi@nrcki.ru
http://www.fpl.gpi.ru/Zvenigorod/LI/Mu/ru/BM-Khanaeva.pdf

