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Abstract : It is generally believed that

high-energy charged particles (cosmic rays) are

produced by shock waves in supernova remnants.

The standard theory for the shock acceleration

of cosmic rays is the 1st order Fermi acceleration

mechanism proposed in the late 1970s. However,

the theory still involves several unresolved

critical issues, including the most important

injection problem. We review recent theoretical

progress on this subject obtained from kinetic

numerical simulations of collisionless shocks.
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