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QCON Mé
Turbulence: a flaw Iin the current synchrotron radiation paradigm?
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Synchrotron in a highly turbulent environment: jitter radiation ———-=

Jitter radiation is the extension of synchrotron radiation in the case of highly turbulent medium, self-
consistently accounting for the effect of magnetic turbulence in the shape of the emitted photons’

v spectra. If the turbulence scale-size 1 is lower than the gyroradius (1 « 170 (B/100 uG)~* km) the
electrons become sensitive to the fluctuations of the magnetic field and randomly jitter

References:
Toptygin, I. N., & Fleishman, G. D. 1987, Ap&SS, 132, 213; Kelner, S. R., Aharonian, F. A., & Khangulyan, D. 2013, ApJ, 774, 61

Broken power-law Depends on turbulence spectrum Depends on turbulence scale

Jitter spectrum P(w) Is a broken power- Slope of the jitter component is directly Maximum frequency to which the jitter
law with a smooth break at w ~ wp;eqk linked to the slope of the turbulence component extends is limited by the
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Detecting jitter radiation in X-ray
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Jitter radiationis likely at work in the outer shell of Cassiopeia A 5 No strong residuals: '
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and we constrain, for the first time, the spectral distributionand | yystar spectrum from region North fitted with
scale-size of downstream magnetic turbulence in a young SNR a) loss-limited, b) srcut and c) jitter models




