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http://www.ss.ncu.edu.tw/~lyu/lecture_files/IntroSpace.html



Table 1. Statistical Properties of the Solar Wind at 1 AU

Parameter Mean STD Most Probable Median 5-95% Range
n (/cm’) 8.7 6.6 5.0 6.9 3.0-20.0
Vsw (km/s) 468 116 375 442 320 - 710

B (nT) 6.2 2.9 5.1 5.6 2.2-99
A(He) 0.047 0.019 0.048 0.047 0.017 —0.078
T, (x10°K) 1.2 0.9 0.5 0.95 0.1-3.0

T. (x10°K) 1.4 0.4 1.2 1.33 0.9-2.0

T, (x10°K) 5.8 5.0 1.2 4.5 0.6 —15.5
To/T, 1.9 1.6 0.7 1.5 0.37-5.0
TJ/T, 4.9 1.8 4.8 4.7 2.3-17.5
NV (x10%cm?s) 3.8 2.4 2.6 3.1 1.5-7.8

C, (km/s) 63 15 59 61 41 -91

Ca (km/s) 50 24 50 46 30 - 100

n is proton density, V., is solar wind speed, B is magnetic field strength,
A(He) is He**/H" ratio, T, is proton temperature, T, is electron temperature,
T, is alpha particle temperature, C, is sound speed, C, is Alfven speed.

The Sun yearly loses ~6.8 x 101° g to the solar wind, a very small fraction
yearly g9 Y

of the total solar mass of ~2 x 1033 g.

http://lasp.colorado.edu/reu/docs/solar_wind.jtgosling.ppt



Tails get longer the
closer a comet gets
to the Sun,

Tails are always directed away
from Sun. Gas (ion) tail points
straight away from Sun. Dust
tail curves toward orbital path,

Orbit of comet _®

http://www.portalsaofrancisco.com.br/alfa/cometas/imagens/cometas-34.jpg
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Ulysses First Orbit

Ulysses Second Orbit
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Table 2. Average solar wind parameters at 1 AU, for the time around solar activity minimum.

Slow wind Fast wind

Flow speed vp 250400 km s~1 400-800 km s~1
Proton density #np : 3.0 cm™°

Proton flux density npvp 3.7 x 10° am™~ 2.0 x 103 cm~2 571
Proton temperature 7p 3.4 x 10K 23 x 10° K

Electron temperature 7, 1.3 x 10° K 1x10°K
Momentum flux density 2,12 x 108 dyncm™2  2.26 x 10® dyn cm™
Total energy flux density ~ 1.55 erg cm™% 571 143 erg cm ™% 571
Helium content 2.5%, variable 3.6%, stationary
Sources Streamer belt Coronal holes

https://www.cfa.harvard.edu/~scranmer/ITC/eaaa_solar_wind_schwenn.pdf
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Parker's Solar Wind Model
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Parker's Solar Wind Model
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Solution I & IT are doubled valued and thus are unphysical.
Solution ITI has supersonic speed at the Sun which is not observed.
Observations show that Solution V is correct.

http://www-solar.mcs.st-andrews.ac.uk/~alan/sun_course/Chapter6/img51.gif



Parker Spiral
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Parker Spiral

Ideal Parker spiral magnetic field lines between O and 25 AU for a solar
wind speed of 450 km sL. Black, blue, and red lines show heliographic
latitudes of O, 30, and 60 degrees, respectively.

http://solarphysics.livingreviews.org/Articles/Irsp-2013-5/fig_3.html



Magnetic Sector Structure
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Heliospheric Current Sheet
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The ballerina dancing through the solar cycle
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Interaction between Fast
and Slow Solar Winds
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