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Chaotic Motions for the Model of the I- Mode to
H-Mode in Tokamak

CHEN Fang qi”’, ZHOU Liang giang””, WANG Xia', CHEN Yu hu’
(1. Department of Mathem atics, Nanjing University of Aeronautics and Astronautics,
Nanjing 210016, P.R . China ;

2. Department of Mechanics, Tianjin University, Tianjin 300072,P.R . China;
3.Tianjin Key Laboratory of Nonlinear Dynamics and Chaos Control,

Tianjin 300072, P.R . China)

Abstract: The chaotic dynamic of the tran port equation for the I-mode to H-mode near pla ma in
Tokamaki tudiedin detail with Melnilov method. The tran port equation repre ent a y tem with

external and parametric excitation. The critical curve eparating the chaotic region and nonr- chactic

region were pre ented for the y tem with periodically external exdtaion and linear parametric exci-
tation, or cubic parametric excitation, re pedively. The re ult obtained here how that there exi t
uncontrollable region in which chao alway take place via heteroclinic bifurcation for the y tem
with linear or cubic parametric excitation. E pecialy, there exi t a“ controllable frequency’ excited
at which chao doe 1 t occur via homoclinic bifurcation no matter how large the excitation amplitude
i for the y tem with cubic parametric exdtaion. Some complicated dynamical behavior were ob-

tained for thi cla of y tem.
Key words: tran ition in Tokamak chao ; Melnikov method, uncontrollable region ; controllable
frequency



