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ACCELERATION RADIATION

o Accelerating charged particles emit radiation.

o Magnetic field exerts Lorentz force on electrons, accelerating them and
forcing to radiate energy.

 This may produce cyclotron (non-relativistic), synchrotron (relativistic,

straight field lines), curvature (relativistic, curved field lines) or |itter
(relativistic, chaotic field lines) radiation.

o The local magnetic field line and the line of sight define a unique coordinate
system, which naturally leads to polarization.
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SYNCHROTRON RADIATION

radiation of accelerating charged particle
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TOTAL ENERGY LOSSES
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POLARIZATION

power-law energy distribution of particles
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CHAOTIC MAGNETIC FIELDS

polarization degree
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CURVATURE RADIATION
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where R, is the curvature radius of the magnetic field line

(Ruderman & Sutherland 1975)
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Compare that with the synchrotron radiation:
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SUMMARY

o Magnetic fields induce non-thermal radiation from
energetic charged particles by accelerating them.

e Synchrotron radiation is produced by relativistic
particles in uniform magnetic field, its key signature
1s strong linear polarization.

o Curvature radiation is produced by relativistic
particles propagating along curved magnetic field
lines, it is particularly important for pulsars.



