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 Solar flares are the most powerful energy release 

phenomena and important sites for particle acceleration 
in the solar system. Although many particle acceleration 

mechanisms have been proposed, it remains 

controversial which process plays a dominant role and 
can explain various observational signatures of particle 

energization. In solar flares, HXR and radio observations 

provide primary diagnostics of the acceleration and 
transport of energetic electrons. Nonthermal looptop 

sources have suggested that particle acceleration takes 
place above the top of flare loops and the flare 

termination shock is one of the promising candidates as 

the acceleration mechanism.  
Here we investigate the acceleration and transport of 

energetic electrons in solar flares by combining a 

large-scale MHD simulation of a solar flare with a 
particle kinetic model. We find that the accelerated 

electrons are concentrated in the looptop region due to 
the acceleration at the termination shock and 

confinement by the magnetic trap structure, in agreement 

with HXR and microwave observations. Numerous 

plasmoids can be produced in the reconnection current 
sheet and interact dynamically with the shock. We find 

that the energetic electron population varies rapidly in 

both time and space due to plasmoid-shock interactions. 
We also present the first numerical modelling of 

nonthermal double coronal X-ray sources based on 

electron acceleration by a pair of termination shocks.  
Our macroscopic particle model enables detailed 

comparison with flare observations, and the simulations 
have strong implications to the interpretation of coronal 

nonthermal emission sources in solar flares. 
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Figure 1. Schematics of the model of double coronal HXR sources. In an eruptive solar flare, a pair of termination 
shocks can form, one above the flare loop and one below the erupting flux rope. Electrons are accelerated by and 

concentrate around the two shocks, which can produce the double HXR sources. 


