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This paper describes the parallel flow dynamics experimentally obtained in NBI plasmas of Heliotron J and
its comparison with neoclassical transport analysis. In this study, two magnetic configurations with different
magnetic ripple strength (gamma), core gamma of 0.031 m^-1 for the standard and 0.073 m^-1 for the high
ripple configurations, have been adopted to investigate the effect of gamma on the parallel flow velocity. The
experiments were carried out in the plateau regime. In the configuration having a high gamma strength, the
parallel flow velocity of carbon at the core region is measured to be 2-3 times smaller than that in the standard
ripple case. The dependence of the flow velocity on gamma shows that the damping force by the neoclassical
(NC) parallel viscosity is much higher in the high gamma case. On the other hand, in the region of r/a > 0.6,
the flow velocity was measured to be around 2-4km/s for both the co- and counter-NBI plasmas. It was also
observed that the flow velocity of r/a > 0.6 was not so sensitive to gamma. Since a Fokker-Planck analysis
expects that the external torque is small in the region of r/a > 0.6, the insensitivity of parallel flow both to
the NBI direction and gamma implies a spontaneous flow. The measurement results are compared with a
NC transport calculation based on the Sugama-Nishimura method with taking the external NBI force into
account. The numerical analysis estimates the flow velocity by solving the parallel force balance for multi-
species (electron, deuterium and carbon ions) which includes the collisional interactions between the species.
The experimentally observed flow velocity in the core region is consistent with that predicted based on the
NC prediction. However, some discrepancy is seen between the two outside the core region. The deviation
of the effective parallel viscosity calculated by the experimental result from the NC prediction increases with
radius. This indicates some damping mechanisms, viscosity by turbulence or neutral, should be taken into
account to interpret the deviation.
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