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Collisionless magnetic reconnection is considered to be one of the most important processes 

at work in solar system plasmas because it governs the transport of energy, momentum and 

plasma in a wide variety of phenomena. In particular, understanding how magnetic 

reconnection works in space plasmas is crucial to gaining a full understanding of the physics 

of planetary magnetospheres and their interaction with the solar wind. In recent years, 

satellite observations have progressed to the extent that different solar system plasmas can 

now be considered ‘laboratories’ for research into collisionless reconnection, and this 

process can be examined in regions of parameter space that are very difficult to probe in 

plasma devices in the lab. 

 

Here we present a review of recent advances in our understanding of magnetic reconnection 

made using in situ observation of solar system plasmas. We focus on two main results. The 

first is the accumulation of a large body of evidence showing that collisionless magnetic 

reconnection is correctly described, on both a qualitative and quantitative level, by models 

derived from Hall physics. The second concerns the conditions controlling the onset of 

reconnection. Observations show that the occurrence of reconnection is controlled by both 

current sheet thickness and the so-called ‘beta-shear relationship’, where magnetic 

reconnection is suppressed if the change in the plasma beta across the current sheet is 

sufficiently large. This relationship has been tested using plasma observations at Earth and in 

the solar wind, and has important implications for the occurrence of reconnection at Saturn 

and Mercury. 
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