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It is well known that the existence of particles trapped in the magnetic field well and 

radial gradient of the plasma pressure causes spontaneous plasma current called “bootstrap 
current” in a magnetically confined toroidal plasma. In a recent high beta tokamak plasma, the 
bootstrap current comprises a large fraction of plasma current which is necessary for MHD 
equilibrium and plasma confinement. From this point of view, control of the bootstrap current 
is believed to be the most important issue for a long-pulse or steady state tokamak operation. 
In most of previous estimation of the bootstrap current based on the neoclassical transport 
theory, a tokamak plasma is considered to be axisymmetric one. Since there is non-
axisymmetry in a realistic tokamak due to the toroidal field ripple produced by discreteness of 
toroidal field coils, it is important to estimate the effect of the toroidal field ripple on the 
bootstrap current in a tokamak plasma.  

In a helical plasma, on the other hand, magnetic field configuration which is 
necessary for plasma confinement is mainly produced only by the external coil current. The 
estimation of the bootstrap current, therefore, is important in different sense from tokamaks. 
Both the magnitude and the direction of the bootstrap current depend not only on the pressure 
gradient but also on the configuration itself in a helical plasma. For example, it has been 
observed in Heliotron J that the direction of the bootstrap current can be changed according to 
the magnitude of the bumpy field component. However, since it is not easy to include the 
bootstrap current in the optimization study for an advanced helical system, the configuration 
is often optimized without considering net plasma current. In the present study, we estimate 
the bootstrap current in a non-axisymmetric (three dimensional) toroidal plasma and discuss 
the effect of the bumpy field component on the bootstrap current both in a rippled tokamak 
plasma and in a helical plasma. 
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