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The acceleration of non-thermal particles is one of the most important problems in space physics and astrophysics. Galact
cosmic rays with energies below 'P@V are believed to be accelerated by the 1st order Fermi acceleration at supernova remnant
(SNR) shocks as it naturally reproduces a power law energy spectrum roughly consistent with observations. However, it is wel
known that the Fermi acceleration is not efficient for non-relativistic electrons. Non-thermal radio and X-ray synchrotron emis-
sions from relativistic electrons at SNR shocks imply that there exists a pre-acceleration mechanism that injects sub-relativisti
electrons to the 1st order Fermi acceleration. This is called the injection problem and has been one of the unresolved issues
the shock acceleration theory.

One of the important electron acceleration mechanisms is the shock drift acceleration (SDA) [Wu 1984, Leroy and Mangene)
1984]. SDA occurs when an electron interacts with the shock transition region in an adiabatic manner. During the interaction, the
electron travels anti-parallel to the motional electric field due to the gradient-B drift and thus gains energy. However, it is well
known that the SDA alone cannot reproduce a power-law type spectrum and also the acceleration efficiency is not necessari
sufficient to explain observations of energetic electrons at the bow shock.

We here propose a new acceleration mechanism that takes into account the effect of pitch-angle scattering via wave-partic
interaction during the course of SDA. This means that we essentially abandon the adiabatic approximation and introduce th
stochasticity into the acceleration process. To simplify the analysis, we employ a box model in which only the dependence on th
energy and pitch-angle of the distribution function is considered. We use the Monte-Carlo method for modeling the pitch-angle
scattering. The Monte-Carlo simulations have been performed to investigate the dependence on model parameters such as M:
numbers, shock angles, and pitch-angle scattering coefficients. We find that, for a limiting case where an analytic estimate o
the accelerated particle spectra is possible, the simulation results agree with the theoretical prediction. Based on the simulatic
results, we discuss the properties of the proposed acceleration mechanism in this report.
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