
Conclusions

• The goal is to reconstruct the magnetic field and get the 
structure velocity at the same time

• We get exactly the right reconstruction fields and velocity 
for a test case with a quadratic field

• Results using simulation data yield reasonable 
reconstructions, though with some unrealistic features. 
The velocity in the maximum and intermediate gradient 
direction can be determined, though with some 
fluctuations
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Extend to multiple times

• In the original scheme, the reconstruction is done at 
each particular time, yielding the reconstructed magnetic 
field at that time

• Here, we use a sequence of times assuming that a 
stationary magnetic structure is convecting past the 
spacecraft with a constant velocity

• We vary the structure velocity and polynomial 
coefficients of the reconstruction in order to get a best 
least-squares fit to the magnetic field and particle current 
density observed by the spacecraft

• By this means, we find not only the reconstructed 
magnetic field, but also the optimal structure velocity 
relative to the spacecraft
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One of Yi-Hsin Liu’s 3D anti-parallel simulations 
with virtual spacecraft trajectories
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