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The efficiency of electron acceleration at_shocks in space was investigated
by combining theory, observational data analysis, as well as numerical simulations. A new
theoretical model for acceleration of sub-relativistic electrons was proposed, which explains
spacecraft observations of Earth’ s bow shock. First-principles numerical simulations have also been

conducted to investigate the effect of non-stationarity and survey the parameter dependence for
application to shocks in various space environments. Judging from the obtained results, the model
proposed in this research may be considered as the most promising candidate to resolve the
long-standing issue of electron injection in the shock acceleration theory.
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