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Alfvénic fluctuations are a ubiquitous, particularly in fast streams, whereas the slow wind is
typically characterized by reduced Alfvénicity and enhanced variability. However, the slow wind
can display strongly Alfvénic behavior as well, with fluctuation properties comparable to those of
fast streams, challenging the traditional fast-slow wind dichotomy.

In this study, we perform a comparative analysis of fast solar wind and Alfvénic slow wind during
the October 2022 perihelion. In particular, we investigate the solar source and the turbulent
properties of the different solar wind regimes, using plasma and magnetic field measurements
from the Solar Wind Analyser (SWA) and Magnetometer (MAG) instruments onboard Solar Orbiter.
We further investigate possible connections between large-scale turbulence properties and small-
scale dissipation by examining the relationship between inertial-range fluctuations and magnetic-
field polarization at ion scales across the spectral break. By combining in situ observations with
remote-sensing data and two-step ballistic backmapping, we show that Solar Orbiter was
magnetically connected to the coronal hole has a bright structure within it, indicating that the
observed solar wind variability is driven by spatio-temporal changes in magnetic connectivity to



coronal source. Our results show that Alfvénic slow-wind interval preserve a high degree of
Alfvénicity, as evidenced by large normalized cross helicity, near kinetic-magnetic energy
equipartition, low magnetic compressibility, and large-amplitude magnetic and velocity
fluctuations comparable to those observed in fast Alfvénic streams, despite their lower bulk
speeds and higher Coulomb collisional age. These findings pose significant challenges for solar-
wind models, which must account for the persistence of strong Alfvénic turbulence in slow wind
originating from nearby and evolving coronal source regions while exhibiting markedly different
bulk plasma properties.
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