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Solar wind density
The Wang-Sheeley-Arge (WSA)‑Enlil model of solar wind density also pre-
dicts the number of days until the next sector boundary crossing. The model
also shows the more dense streams of solar wind which is slow solar wind and
twice as dense and more variable in nature than fast solar wind. Other distin-
guishing characteristics of solar wind types are described in the next section.

Figure 1: Wang-Sheeley-Arge (WSA)‑Enlil model of the current solar wind density.
(updated several times a day) Source: NASA
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Solar wind velocity
The solar wind velocity only considers the stream of solar charged particles
with a kinetic energy between 0.5 and 10 keV. These are released from the solar
corona and consist mainly of electrons, protons and alpha particles. Relativistic
electrons are not considered in solar wind velocity statements. Two funda-
mental solar wind velocity states can be discerned: the slow and the fast solar
wind.

Figure 2: Wang-Sheeley-Arge (WSA)‑Enlil model of the current solar wind velocity.
(updated several times a day) Source: NASA

Slow solar wind

In near-Earth space, the slow solar wind shows a velocity of 300–500 km/s and
an extremely high temperature of 1.4–1.6·106 K. The slow solar wind composi-
tion closely matches that of to the corona where it originates from.

Fast solar wind & CIRs

By contrast, the fast solar wind has a faster velocity of about 750 km/s and
a much lower temperature of 8·105 K. Its composition is characteristic of
the Sun’s photosphere, as fast solar wind originates from coronal holes. Coro-
nal holes are funnel-like regions of open magnetic field lines which peer
through the Sun’s hot chromosphere, and allow one to look down at the cooler
photosphere.
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TODO https://www.stce.be/news/269/welcome.html

Relativistic electron fluency
As mentioned before, electrons at relativistic speeds are not taken into account
for determining the solar wind velocity. Nonetheless, a non-linear correlation
exists between the relativistic electron flux and the solar wind velocity.1

Figure 3: Observed daily relativistic (> 2 MeV) electron fluency and forecast.
Source: USAF & NOAA

Real‑time IMF & solar wind

The solar wind interplanetary magnetic field is a three dimensional vector, B⃗t
, with components Bx, By and Bz. The vertical plane to the ecliptic is the By, Bz
plane, whereas Bx is the component on the Sun-Earth line. When Bz has a neg-
ative or southward orientation, the coupling to the Earth’s geomagnetic field
is at its strongest. Southward interplanetary magnetic conditions are associat-
ed with geomagnetic storm activity.2 Because when the IMF is southward, an-
tiparallel fields near the magnetospheric subsolar point allow for merging be-
tween the IMF and geomagnetic fields. This process increases the transport of
solar wind mass, momentum, and energy into the Earth’s magnetosphere. This
process can also open the magnetosphere to solar energetic particle radiation.3
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Shown above:

• The polar angle of the interplanetary magnetic field B⃗t, indicated in red
when the Bz is negative (updated by the minute)

• The real‑time interplanetary magnetic field azimuth ϕ, used to detect
SBCs. Noon (towards the Sun) corresponds to 0° or 360°, dawn 90°,
midnight (away from the Sun) 180° and dusk 270° (updated by
the minute)

• The real‑time interplanetary magnetic field Bz component (red when
negative; updated by the minute)

• The solar wind density (updated by the minute)
• The solar wind speed (updated by the minute)
• The cross polar cap potential (CPCP) or convection potential induced by

the solar wind crossing Earth’s magnetosphere (updated by the minute)
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Figure 4: Real‑time interplanetary magnetic field and solar wind as measured by
the NASA Advanced Composition Explorer (ACE) satellite. Phi is the azimuth of
the IMF. (6 hour view; updated by the minute) Source: NOAA
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http://www.srl.caltech.edu/ACE/ace_mission.html
https://www.swpc.noaa.gov/products/ace-real-time-solar-wind


Figure 5: Real‑time interplanetary magnetic field and solar wind as measured by
the NASA Advanced Composition Explorer (ACE) satellite. Phi is the azimuth of
the IMF. (7 day view; updated by the minute) Source: NOAA
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