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Fast Radio Burst (FRB)
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Magnetar Model
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Magnetar Model

Magnetar Magnetized electron-positron plasma
~109 cm ~1012 cm |
I | - distance
Magnetosphere Wind '
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Wave decay via induced scattering

The wave propagation in magnetized plasma is common for both models.
Induced scattering (parametric instability) is important in plasma.
— This could limit the emission region and mechanisms.

We investigate induced scattering (parametric instability)
in magnetized electron-positron pair plasma.



Induced Scattering (Parametric Instability)

Beat (incident & scattered waves)

Incident Wave ;| Ponderomotive Force

-

Incident wave (FRB) —> Scattered wave + Density fluctuation
(Transverse mode) (Transverse mode) (Longitudinal mode)

Incident waves (FRB) lose their energy while propagating in plasma.



Ponderomotive Force w/ Background B-field

[e.g. Klima 1966, 1968, Lee & Parks 1983,1996]
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Induced Compton Scattering Rate w/ Background B-field

[Nishiura & loka 2024, Nishiura, SFK+2025]
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Parametric Instability for FRB
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Linear growth rate of induced Compton scattering w/ background B-field
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Neutral Mode Charged Mode

We investigate the linear and the nonlinear stages
of neutral and charged modes of induced Compton
scattering by using Particle-in-Cell (PIC) simulations.




Particle-in-Cell (PIC) Simulation
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Setup

O Right-handed circular pol. Alfvén wave (incidentwave) Ax =Ay=At=1m.=1,c=1
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Simulation Setup

Charged @ Neutral Neutral
mass ratio: m, 1
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Time evolution of waves
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The growth rate is estimated from the time evolution of the power
of the scattered wave.



growth rate from simulations
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Growth rate of induced Compton scattering
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density fluctuations of
electrons and positrons

Density fluctuation
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Summary & Future Work

OWe investigate propagation of Alfvén waves in magnetized pair plasma
by using Particle-in-Cell simulations.

OSimulation results are almost in good agreement with the theoretical
growth rate of induced Compton scatterings (charged & neutral modes)

Olincident wave: plane wave -> pulse, circular pol. -> linear pol.

ODependency of other parameters
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