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Fast Radio Bursts (FRB)
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Coherent Emission
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Galactic FRB from
Magnetar Bursts
A smoking gun! Magnetar: One of the origins
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Kinetic? Magnetic?
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Magnetic Pulse: Poynting Flux
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Fireball: Kinetic Flux

e *p outflow

o, L,~10%® erg > L ;= Baryon may be loaded
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Wave 1in Plasma
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Antenna vs. Maser
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Induced Scattering

Step 2

* Incident wave

@ : positron

A :electron

Step 3 Ponderomotlve force
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Maser (induced emission)

Classical plasma process

Parametric instability

- Induced Compton

- Induced Brillouin

- Induced Raman

- Filamentation instability

3 waves Wy, =, + |0

EM — EM + Density wave
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Growth Rate
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Wave 1in Plasma

cyclotron

s
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Growth Rate

Induced Compton scattering for 4, = 0 (narrow band)

@ Ordinary mode
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Polarization
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Summary

® Induced Compton scattering in B, for pairs
is formulated for the first time

® Ordinary, Charged & Neutral modes
® Suppression of scatterings

— Gyroradius effect

— Debye screening
® FRB can escape from a neutron star magnetosphere
® Polarization LB, 100% to ~50%

Implications for binary neutron star mergers?
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X-ray from Fireball
X-ra

e *p outflow
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Ponderomotive Force
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- Envelope of electric field amplitude
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Basic Equations
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Detail Calculations
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Ponderomotive Force in By(LA,)

Charged mode

D rift _ —(iharge separation )
EOwaveXBO ﬁ
B,
Blwave

q (EOWave XBO) ><Blwave

Y~ U

@ : positron

[

Charge dependent!

| Envelope of electric field amplitude



2024/10/22 Induced Compton by K. loka

Nonlinear Current
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Ponderomotive Force in By(LA,)

Neutral mode
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Off-Axis GRBs & EM Counterparts by K. loka

Cyclotron & Plasma Frequency
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