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Electromagnetic wave spectrum from 
radiative cooling electrons in relativistic Alfvén wave

𝑩

𝜸

𝒆−

Synchrotron radiation in 
uniform magnetic field

Radiation in relativistic turbulence

Motivation of this study

𝜹𝑩
𝑩𝟎

𝜹𝑬

𝒆−

𝑽

𝜸

Fluid velocity is relativistic 𝑽 ∼ 𝒄
Alfvén velocity is relativistic 𝑽𝑨~𝒄
Electric field is comparable to magnetic field 𝜹𝑬~𝜹𝑩~𝑩𝟎

We consider relativistic Alfvén wave propagating in 
turbulence.

Circularly polarized 
Alfvén wave
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・electron trajectory

・Radiation spectrum
Fourier transform of electromagnetic wave of 
Li ƴ𝐞nard-Wiechart potential
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Typical frequency of emitted photons

Radiation power

Discussion

Future work

I would like to apply radiation in relativistic turbulence to gamma  ray burst by doing magnetohydrodynamic simulation taking in to account compressible wave.
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Radiation spectrum
in relativistic Alfvén wave

Radiation by Electrons with 𝑟𝐿 ≪ 𝜆
is suppressed.
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Gamma Ray Bursts

The brightest explosions in the universe.
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Relativistic turbulence in jet
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Electromagnetic field felt by electron
𝑩𝒆𝒇𝒇 ≈ 𝑩𝟎 + 𝜹𝑩 + 𝑬

Radiation from electron with 𝒓𝑳 ≪ 𝝀

Typical frequency of emitted photons

Radiation power
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