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Oral

Since the 1970s, it is empirically known that the area of coronal holes affects the properties of high speed solar wind
streams (HSSs) at Earth. However, a theoretical explanation was still missing. We derive a simple analytical model for the
propagation of HSSs from the Sun to Earth, and thereby show how the area of coronal holes affect the HSS velocity,
temperature, and density near Earth.

We show that the velocity plateau region of HSSs as seen at 1 AU originates from the center region of the HSS close to
the Sun, whereas the velocity tail originates from the trailing boundary region. The peak velocity at Earth depends on the
longitudinal width of the HSS close to the Sun. The shorter the longitudinal width of a HSSs close to the Sun, the more of
its 'fastest' HSS plasma parcels have impinged into the stream interface to the preceding slow solar wind, and the smaller
is the peak velocity at Earth. Further, the temperature and density of HSS plasma parcels at Earth depend on their radial
expansion from the Sun to Earth. The radial expansion is determined by the velocity gradient across the HSS boundary
region close to the Sun, and gives the velocity-temperature and density-temperature relationships their specific shape.
Finally, we show how the number of particles of the piled-up slow solar wind in the stream interaction region depends on
the velocities and densities of the HSS and preceding slow solar wind plasma.
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