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speed could reach up to 800 𝑘𝑚 𝑠−1. Heliosphere is not symmetry because of the relative motion of the 

solar system. 

 

Eq. (4) could be applied to planets like Earth and we could end up with getting a mass outflow. But Earth 

has a magnetic field which could hold the particles (When particles reach to the upper atmosphere it 

becomes ionized due to the solar radiation thus would be subjected to the Earth’s magnetic field). Planets 

like Mars have no magnetic field, thus have a mass outflow. 

 

Solar Wind 

Considering spherical symmetric stationary yet not a static system, 

Continuity Eq. 
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Gas law 
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From Eq. (1) (continuity Eq.) 
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From eq. (2) (momentum eq.) and Eq. (3) (Gas Law) 
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From Eq. (4) and (5), 
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At the critical radius (𝑟 = 𝑟𝑐) in eq. (6) L.H.S. = 0, 

𝑟𝑐 =
𝐺𝑀𝑂

2𝑐𝑠
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By integrating Eq. (6) we can obtain the solution for the Solar Wind 
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The solution is independent of the sign of 𝑣, so we could rearrange the eq. as follows 
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Eq. could also be used to describe a mass inflow for a star which will be mirror image across x-axis of the 

above graph. That show the mass inflow at a star formation. 

martens
Sticky Note
it was Luna 1, a Soviet spacecraft that first confirmed the supersonic solar wind.




