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Abstract:

Current filamentation is an important collective behavior
governing various plasma systems. Microscopically, current
filamentation modifies energy deposition in inertial
confinement fusion and constrains the efficiency of plasma-
based accelerators. In astrophysics, current filamentation
can mediate the internal structure of collisionless shocks,
which are associated with supernova remnants and
gamma-ray bursts. In this seminar, we will review relativistic
current filamentation and collisionless shock formation and
then discuss the kinetic electron slingshot acceleration
mechanism in collisionless shock precursors. The slingshot
acceleration primarily occurs in the non-turbulent region of
relativistic counterstreaming plasma, distinct from the well-
known stochastic acceleration in drastically turbulent
plasmas. The slingshot mechanism has a favorable
acceleration efficiency compared to the stochastic
mechanism, which could provide a new perspective on the
origin of high-energy cosmic rays.
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