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   Transition from regular to chaotic motion is often represented as a topological 
bifurcation of a torus in phase space. This topological bifurcation has been considered 
to happen in high-temperature toroidal plasmas, e.g., during disruption in tokamaks, 
by a large deformation such as a spontaneous transition from the stochastic state to 
helical equilibrium in reversed-field pinch (RFP) plasmas or at the plasma edge, as 
seen in the edge-localized-mode (ELM) mitigation experiments. 
   The topology bifurcation of magnetic topology is identified by a significant 
change in the heat pulse propagation properties in magnetized plasmas. Clear 
evidence of stochastization of the magnetic surfaces near a rational surface is 
observed in the core plasma with 
weak magnetic shear in the Large 
Helical Device (LHD) by applying 
heat pulses driven by modulation 
electron cyclotron heating (MECH). 
A slow heat pulse propagation 
observed in the weak shear is 
evidence of a nested magnetic island, 
while the fast heat pulse propagation 
observed in the plasma with medium 
magnetic shear is evidence of 
stochastization of the magnetic 
surfaces. The present experiment 
shows that there are three states of the 
magnetic flux surface (nested 
magnetic island, and partial and full 
stochastization) besides normal nested 
flux surfaces[1]. 
   The heat pulse propagation 
technique applied in this experiment 
provides a new approach to identify 
the stochastization of the magnetic 
field, which is expected (or 
calculated) but not experimentally 
confirmed in magnetized plasmas 
with a resonance magnetic field 
perturbation for ELM mitigation. 
 
[1] K.Ida et.a l., New J. Phys. 15 
(2013) 013061 (IOP selected)  
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Radial profiles of the delay time of a 
heat pulse in the plasma with (a) fast and 
(b) slow magnetic shear drop during the 
flattening of the electron temperature 
profiles and Poincaré map of the 
magnetic field of line calculated by the 
3D equilibrium code in the plasmas with 
(c) a magnetic island and (d) a stochastic 
region. 
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