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Shock Drift Acceleration in Rippled Shock Surface Structures
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Particle acceleration in collisionless shocks has been a issue of great interest in space and astro physics. Diffusive sho
acceleration (DSA) model has been the most widely accepted theory since late 1970s. However, several issues in this theory st
remain unresolved. The injection problem is the most crucial one, particularly for electrons due to their light mass.

We have so far demonstrated that the injection of electron becomes possible by considering plasma instabilities in the shoc
transition region. One of important ingredients in our electron injection model is the so-called shock drift acceleration (SDA).
The SDA is a magnetic mirror reflection process by the compressed magnetic field at the shock. Since the typical length scal
of collisionless shocks is the ion inertial length, the electron dynamics is well approximated by adiabatic theory. On the other
hand, observations and some numerical experiments suggest that the simple adiabatic prediction may not be valid. Therefol
additional processes should be taken into account.

In the present study, we investigate the effect of rippling of shock surface structures, which is likely due to plasma instabilities
driven by ion temperature anisotropies. It is argued that the electrons interacting with a shock may resonate with the rippling an
the resonance affect the efficiency of SDA.

obooooooooboobobobobooooooooooobooboboboooOobobOoooooboOobobooboon
coooooboooo0ooooooo0ooooooooo0ooooDoo0ooooDOoboOoooooDooOoboogO 9vo0
00000000 Diffusive Shock Acceleration (DSA) 00000000000 OOO0OO0OODOOOOOOOOOOOO
booooooboboboboooooooooboooboooooooooobooboobOobooooboooooboOon
gooooooboooooobooooooboooobooooboobooboooobobOobboobboobooDbDoLobooo
gboooboobooooboboooooboboooooon

goboobobobOoooboooooooobooooooboooooobooooboooooboOoobooooboOooonooon
ubooooooobooboboboboooooooobooboobobobobooooobOobOoboboooooooon
ooooooooooobobooboooooooogoooooboooooooooboboboboooobooooDoDo
ooboooboooooobooooboobooooooboooooooooboobboooboboobooboooboooobooon
0000000000000 00000000000000000000000000OOOO Burgess (2006, Astrophys.
J)oooooooooooooooooooooOoOoDoOoOOOOOOO0OO0OO0OO0OOOO0OOoOoOoOOoOoOoOoOoOoOooon
goooboobooooooo

gooooooooboboooooooboobobooooobooooboboboooboooobDobOobobobooDo
oboooobooboooooooooooooooooooooooooboooboobobooboobooooboooooonoo
O000000000000000000ooooooooOooOOOOOOOO0O AfvenCOOOODOODOODOOOOO
oboboooboobooooboobbooobobooobooboooooobooobooobooOooboOooobooOoon
uobooooboooboooboooboobooooooooooooooobooooobooooooooboooboooon
gooooooobobooooooooobooboboboooboooobDoboboobooboooDobOoboLooboOoo
ooooobooooooboooboooobooooboboobooboooobooboboobooboobooobooobooOoon
ooboobooooooobbooboooobooOoooboooboobobOOooboobooOooobooooooooobooOooon
goboobooooooboobooobooooobooboooobooboooboooooboooboooooboooobooooon



