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Overview

- Motivation
- Model introduction

- Simulation results



Z00 of FRBs vs Zoo of FRB models

' There are already many FRBs and many FRB models
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- Science: Enlarge the first zoo and hunt in the second zoo

 Theorists: Always enlarge the second zoo ~



Basic conditions for getting a FRB

- Magnetic field
* Free energy & trigger event

- Coherent radiation mechanism



Magnetic field ( magnetar )
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Emissions from the sun & the planets




Particles in magnetic field: quantum view

- Landau energy levels y\
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e For B=100G6, T~~~ o

cyclotron frequency v~300M Hz2

lifetme T~26000s

Coherence =  Lifetime shrinks



Coherent radiation mechanism ( laser & maser )

- Gain Medium: high engery particles in the magnetosphere
- Nonthermal equilibrium: particle population inversion

- Geometric or kinematic conditions: play the role of resonant cavity



Burst trigger event

* Magnetic reconnection triggered by magnetospheric disturbances

(accretion of matter, glitch, asteroid impacts, etc.)

)




Coherent radiation condition: Af poeppler = AF Larmor
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Polarization
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Coherent radiation: simulation
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Initial conditions:
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Kinetic equations:

» Transition probability:

11 oythe (QFAQ dnte? BeRBAD) , B — 12 : mm., "
Wotm = e Jo e+ DI <m = 1| R|m > 2} *6(hay — = =2 dw d€
..g:
11 mﬁﬁm ﬂu+&ﬂ dge? B e*BAD) g — 12 ! cH{} "
mtlm = 2 I PraT——ca | <m+1|R|m>e;|"6(hw — ) “dw dQ

* Photon:

fhAL pantAm fOAAD 5 2 grbdl paytha cLAAR B2 Gas toe  M=jos
J j J “ A{dzﬁmdﬂ—i—J‘ J [ o —— A dzdedl) = J Atdz[ dv, E N(mov, 2 W, 0= W)
o 8xic? - - o, 3z Bric? I o He=I}

% iy £,
» Electron:
oN (m, v, z,0)  dN(m,v,z,1) N (m, v, z,1)
- + = a. + v, =W

A n 7 oz ::|'1,:1'I+1‘|“|"IIr (m+1)+ W L PH— IN (m—1)— r.'r:'+l e (m) m Lam {m)




A numerical simulation show
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Analytical solution In quantum optics: an
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The advantages of quantum view over
classical view

* A much more natural, direct and rapid way to trigger radio bursts
- A more natural way to get pulses with right duration and polarization

- Perhaps more importantly, a more efficient way to release the free
energy of the magnetosphere






