
 
 







 
 
 
The Solar Wind is the result of the huge gas difference in gas pressure between the solar 
corona and the interplanetary space. This difference in gas pressure drives the solar plasma 
radially outward, despite the restaining force of solar gravity. This flow is what is reffered to 
as the solar wind and it consists almost exclusively of ionized hydrogen, that is electrons and 
protons. The solar wind is moving with a high velocity, many times faster than the speed of 
sound in the plasma, and is therefore a highly supersonic flow. The solar wind properties are 
highly influenced by the solar activity, such that its velocity, density etc, have large variations. 
A typical flow velocity is 450 km/s, but it can range from 200 km/s to as high as 1000 km/s. 
 The Earth has an electrically conducting core, giving rise to an internal terrestrial 
magnetic field. This magnetic field gives rise to what is known as the magnetosphere. Despite 
of its name the magnetosphere is distinctly non-spherical, but more bullet-shaped (see the 
figure). If there would have been no solar wind interacting with the solar wind it would have a 
dipolar shape. In real life, close to Earth a dipolar approximation is indeed a good 
approximation. However, further out into space it is a really bad approximation. 
 

 
 

The boundary of the magnetosphere, called 
the magnetopause, is determined by the 
balance between the magnetic pressure of 
the Earth’s internal magnetic field and the 
dynamic pressure of the solar wind. The 
solar wind compresses the magnetosphere 
at the dayside and drags it out into space at 
the nightside, forming the so called 
magnetotail. Since the solar wind 
properties have large variations, the 
magnetopause is not stationary. The 
distance from the Earth to the dayside 
magnetopause range from 6 Earth radii to 
15 Earth radii. The magnetotail stretch out 

into space at the night side at least 200 Earth radii and probably well beyond that. For 
comparison, the Moon orbits the Earth at a distance of about 60 Earth radii. 
 In front of the magnetopause at the dayside there is a bow shock. This is the boundary at 
where the speed of the solar wind drops abruptly and beckomes subsonic as a result of its 
approach to the magnetopause. The region between the bow shock and the magnetopause is 
called the magnetosheath. Its magnetic field is distorted and turbulent and its plasma is 
shocked solar-wind plasma that is diverted and flows around the magnetopause. 
 In other words, the magnetosphere is a very dynamic system which act as an obstacle to 
the solar wind, protecting us from the energetic particles and preventing the Earth´s 
atmosphere to blow away. 



 We have observed significant heating of oxygen ions in the high altitude cusp, close to the 
magnetopause. This heating is mainly in the direction perpendicular to the magnetic field. 
This is a common feature in other regions (for example in the solar corona and in the low-
altitude magnetosphere) where it is well understood and explained. However, the heating in 
the near-magnetopause region can not be explained using these models, since the processes in 
those models are not sufficiently effective in the near-magnetopause region.  
 In order to reach better understanding I have started to look at wave data to see if high 
wave activity is coupled to oxygen ion heating. The first statistical results are promising, but 
there are much more data analyzing to be done before I am able to come to any kind of 
conclusion. 


