The Alfvén transition zone observed by the Parker Solar Probe in young solar wind - global
properties and model comparisons
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The transition from subAlfvénic to superAlfvénic flow in the solar atmosphere is examined
by means of Parker Solar Probe (PSP) measurements during solar encounters 8 to 14. Around 220
subAlfvénic periods with a duration >10 min are identified. The distribution of their durations,
heliocentric distances, and Alfvén Mach number are analysed and compared with a global
magnetohydrodynamic model of the solar corona and wind which includes turbulence effects. The
results are consistent with a patchy and fragmented morphology, and suggestive of a turbulent
Alfvén zone within which the transition from subAlfvénic to superAlfvénic flow occurs over an
extended range of helioradii. These results inform and establish context for detailed analyses of
subAlfvénic coronal plasma that are expected to emerge from PSP’s final mission phase, as well as
for NASA’s planned PUNCH mission.
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Figure 1. Model Alfvén zone. SubAlfvénic (beige) and superAlfvénic (teal)
regions are distinguished by colour in meridional plane from 10°-tilt dipole
simulation. Helioradii from 1 to 45 Rg are shown. Solid black curve shows
Alfvén surface computed from mean fields. Inner red curve marks first
superAlfvénic (teal) point while moving outward along a radial spoke. Outer
red curve marks last subAlfvénic (beige) point while moving outward along
a radial spoke. See Chhiber et al. (2022) for more details.



