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The fast acceleration of particles scattered by turbulence-like coherent Alfven wave in
shock fronts
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The origin of the galactic cosmic ray is believed to be generated around the supernova remnant shocks (SNR), and the firs
order Fermi acceleration is widely recognized as the standard theory of cosmic ray acceleration. Yet the maximum attainabl
energy expected by the first-order Fermi acceleration is at least an order of magnitude less than the observed eletgwvof 10
To overcome this problem, additional acceleration and/or other efficient acceleration processes are needed.

Among several alternative acceleration mechanisms, a special attention to be paid to the particle acceleration for the particle
trapped around the shock wave front. For instance, the scattering process between upstream and downstream through monoct
matic circularly polarized Alfven wave (Sugiyama et al. 2001) is regarded as a possible pre-acceleration process injecting th
thermal particles into the Fermi acceleration process and the subsequent fast Fermi acceleration process. By extending the p
vious researches, we study a fast particle acceleration process for turbulence-like waves which have power law energy spectru
instead of the monochromatic wave. We argue that the turbulence-like waves with a certain degree of coherence scatter effe
tively the particles, and as a result the particles are accelerated into high energy regime. By using the test particle simulation, w
find the acceleration efficiency depends on the coherence of turbulent electromagnetic fields and for the case of strongly cohere
waves the energetic particles are quickly accelerated.

goooobobooooboobobooo boboobobooboobobooboooboooobDobooooDbOobobooo
oooooooobobobooooooobobooooooobooboboobooobooboobobobobobooooon
000000000000000000000000000000000000000 10%%evO000000000O
boocoooooboboooooobooboboooooobooboboboooboooboOobOobOobooooooon
gooood

goooobooboooboobobobooooboooooobobooooDobooboobL0D DobobooooDbOoboooo
0000000000000 000000D0ODODO0O0O0O0ODOO00O00000000 Sugiyamaetal. 20001000000
oboocooooobOobobooboooooooooboboboobooooobOOobOobOobobooboboooooboooa
boboooOoboobobooooooobooboboboooboooobOobOobooooooooboOobobooooon
booooobooboboooooboooobobobooooboooboobobobooobooboobOobOobooooooon
goooboobooooobooboooobooooobobboobDobDooboobOobOOoooobobobOobDOobDooo



