Characterization of the Alfvén Transition in the Young Solar Wind using Parker Solar
Probe Observations Approaching Solar Maximum
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Close to Earth, the solar wind is usually super-Alfvénic, i.e., the speed of the solar wind is
much larger than the Alfvén speed. However, in the lower coronal regions, the solar wind is mostly
sub-Alfvénic. With NASA’s Parker Solar Probe (PSP) crossing the Alfvén boundary between the sub-
and super-Alfvénic flow, R. Bandyopadhyay et al. performed a turbulence characterization of the
sub-Alfvénic solar wind with initial data from solar encounters 8 and 9. In this study, we reexamine
the turbulence properties such as turbulence amplitude, anisotropy of the magnetic field variance,
intermittency, and switchback strength using PSP data from encounters 8-19. The later orbits probe
lower altitudes and experience sub-Alfvénic conditions more frequently, providing a greater
statistical coverage to contrast sub- and super-Alfvénic solar wind. These later orbits also extend the
observations from near solar minimum at launch to near solar maximum conditions. Also, by isolating
the intervals where the solar wind speed is approximately equal to the Alfvén speed, we explore
the transition in more detail. We show that the amplitude of the normalized magnetic field
fluctuation is smaller for the sub-Alfvénic samples. While solar wind turbulence in general is shown
to be anisotropic, the sub-Alfvénic samples are more anisotropic than the super-Alfvénic samples,
in general. Further, we show that the sub- and super-Alfvénic samples do not show much distinction
in terms of intermittency strength. Finally, consistent with prior results, we find no evidence for
polarity reversing
>90° switchbacks in the sub-Alfvénic solar wind.
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Figure 3. PDF of variance anisotropy in the sub-Alfvénic and super-Alfvénic
solar wind intervals observed by PSP in encounters 8-19. The vertical solid
(black) line indicates the value A, = 2, which corresponds to an isotropic
distribution.



