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Abstract:

In this talk, | will present my work on the trigger mechanisms, radiation
processes, and propagation effects of fast radio bursts (FRBs). | will begin by
discussing generic observational constraints on the intrinsic radiation
mechanisms of FRBs and argue that repeating FRBs most likely originate
within the magnetar magnetosphere. | will show that magnetar crust quakes, as
the trigger mechanism, play a crucial role in exciting various wave modes in the
magnetosphere. Specifically, elastic waves are generated by incompressible
shear perturbations in the magnetar crust and propagate perpendicular to the
surface. These waves couple directly to fast magnetosonic and Alfvén waves in
the magnetosphere, both typically in the kilohertz band and excited by

crust quakes. I will present the first 3D elasto-dynamic simulations of the entire
magnetar crust, demonstrating that both fast magnetosonic and Alfvén waves
can be generated with comparable energy contributions. Next, | will show that
FRBs are likely produced via coherent inverse Compton scattering (ICS) of
low-frequency fast magnetosonic waves by relativistic charged bunches at
distances of a few hundred magnetar radii. | will also discuss the ICS model's
implications, including the high degrees of linear and circular polarization and
the narrow spectra observed in many repeating FRBs. Finally, 1 will
demonstrate that in the open field line region, large-amplitude FRBs can freely
escape from the magnetosphere.
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