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Turbulence plays a key role in the evolution of space and astrophysical plasmas, mediating the transfer of energy
from large-scale turbulent motions to small scales where the turbulent energy is ultimately converted to plasma
heat. The cascade of energy from large to small scales is mediated by the nonlinear interaction between counter-
propagating Alfven waves, or Alfven wave "collisions," the fundamental building block of astrophysical plasma
turbulence. First, I present an analytical solution for the nonlinear evolution of Alfven wave collisions that elu-
cidates the physical mechanism by which energy is transferred from large to small scales. Next, I show that the
analytical solution is validated using nonlinear gyrokinetic simulations of weakly collisional plasma turbulence.
Finally, I present the experimental verification of the physics of Alfven wave collisions in the laboratory using the
Large Plasma Device (LAPD) at UCLA.


