
 (https://www.aps.org/)

Highlights (/pre/highlights) Recent (/pre/recent) Accepted (/pre/accepted) Collections (/pre/collections) Authors (/pre/authors)

Referees (/pre/referees) Search (/search) Press (/press) About (/pre/about) Editorial Team (/pre/staff)  (/feeds)

PHYSICAL REVIEW E (/PRE/)
covering statistical, nonlinear, biological, and soft matter physics

Article

Isochronous island bifurcations driven by resonant magnetic perturbations in tokamaks

B. B. Leal, I. L. Caldas, M. C. de Sousa, R. L. Viana, and A. M. Ozorio de Almeida
Phys. Rev. E 109, 014230 – Published 31 January 2024

  More

PDF (/pre/pdf/10.1103/PhysRevE.109.014230) HTML (/pre/abstract/10.1103/PhysRevE.109.014230#fulltext)

Export Citation (/pre/export/10.1103/PhysRevE.109.014230)

ABSTRACT

AUTHORS

ARTICLE TEXT

INTRODUCTION

MAGNETIC FIELD

MAGNETIC FIELD MAPPING

HETEROCLINIC ISLAND BIFURCATIONS

SHEARLESS BIFURCATIONS

CONCLUSIONS

ACKNOWLEDGMENTS

APPENDICES

REFERENCES

Received 1 August 2023 Revised 7 November 2023 Accepted 22 December 2023

ABSTRACT

Recent evidence shows that heteroclinic bifurcations in magnetic islands may be caused by the amplitude variation of resonant magnetic perturbations in
tokamaks. To investigate the onset of these bifurcations, we consider a large aspect ratio tokamak with an ergodic limiter composed of two pairs of rings that
create external primary perturbations with two sets of wave numbers. An individual pair produces hyperbolic and elliptic periodic points, and its associated
islands, that are consistent with the Poincaré-Birkhoff fixed-point theorem. However, for two pairs producing external perturbations resonant on the same
rational surface, we show that different configurations of isochronous island chains may appear on phase space according to the amplitude of the electric
currents in each pair of the ergodic limiter. When one of the electric currents increases, isochronous bifurcations take place and new islands are created with
the same winding number as the preceding islands. We present examples of bifurcation sequences displaying (a) direct transitions from the island chain
configuration generated by one of the pairs to the configuration produced by the other pair, and (b) transitions with intermediate configurations produced by
the limiter pairs coupling. Furthermore, we identify shearless bifurcations inside some isochronous islands, originating nonmonotonic local winding number
profiles with associated shearless invariant curves.
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