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Why is the magnetic field-line curvature 
important 
 
 
In the nightside  tail, the magnetic field-line curvature is (arguably 
the most important) one of the controlling parameters that 
determine the pitch-angle scattering rate of energetic ions in the 
equatorial magnetosphere. [Sergeev et al., 1983]. 
 
Common threshold of strong/weak pitch angle scattering: 
 
                    Weak scattering 
 
 
                    Strong scattering 
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Methods to estimate Rc 
 
                            at the equator 

1. Single-satellite estimation [Sergeev et al., 1983] 
 
Assumption:   
 
 
 
2. Multi-satellite estimation [Donovan et al., 2012; Liang 
et al., 2012] 
 
Requirement and assumption  
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TH-A and E are dominantly 
separated in Z-distance 
(~1600 km). 
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NOAA 19 observations and 
comparison with in-situ 
parallel fluxes. 

Best 
Guess 

1-20 keV ions 

30-80 keV ions 
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Summary: 

1.  Using the in-situ calculated Rc one may deduce the PA 
scattering rate of ions in different energy ranges. 

2.  Together with the LEO particle and proton aurora 
measurements , the above information can be used to 
constrain the mapping of the in-situ probe, and to evaluate 
the  accuracy of mapping based upon empirical field models. 


