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Fast Radio Bursts

Lorimer et al. 2007
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Solid crust

H=0.1R, =1 km

Liquid core

Crust is not pertectly rigid



Solid crust

H=0.1R, =1 km

Liquid core

B-field and crust are moving together and launching waves into the magnetosphere



Magnetar crust quakes
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Magnetic stress is very large to break the crust. Magneto-elastic wave speed in the crust
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Propagation of magneto-elastic waves

Into the magnetosphere

T Magnetosphere

Magnetar surface

5% — 10% quake energy goes into the magnetosphere

Crust-core boundary
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Propagation of magneto-elastic waves
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Generation of two MHD waves

Alfvén waves propagate
along B-field Z

Fast magnetosonic waves
propagate along k
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3D Magneto-Elastic Dynamics of the crust
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Energy emitted into Alfven and fast modes

Alfven waves
® Fast magnhetosonic waves

Magnetar

When 0, = 0, only Alfven waves are produced
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Nonlinear scattering of GHz FRBs
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Nonlinear scattering of GHz FRBs
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Nonlinear scattering
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Nonlinear scattering
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Scattering cross sections
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1. Waves can remain in the linear scattering
regime even when a > 1
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Scattering cross sections
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Scattering optical depth

Strong FRB waves can escape if y 2> 100
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KFRBs can escape
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Summary

1. Crust quakes can generate Alfven and fast modes as the trigger mechanism for FRBs.

2. FRBs can freely propagate in the open field line region of the magnetar magnetosphere.
Crust quake-induced Alfven waves can open up the B-fields and reduce the non-linear scattering



