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Ultrafast variability in AGN jets: intermittency and
lighthouse effect

Tuesday, 12 September 2023 18:00 (15 minutes)

Gamma-ray flares from Active Galactic Nuclei (AGN) show substantial variability on ultrafast timescales (i.e.
shorter than the light crossing time of the AGN’s supermassive black hole). I will show that ultrafast vari-
ability is a byproduct of the turbulent dissipation of the jet Poynting flux. Due to the intermittency of the
turbulent cascade, the dissipation is concentrated in a set of reconnecting current sheets. Electrons energised
by reconnection have a strong pitch angle anisotropy, i.e. their velocity is nearly aligned with the guide mag-
netic field. Then each current sheet produces a narrow radiation beam, which dominates the emission from
the whole jet when it is directed towards the observer. The ultrafast variability is set by the light crossing
time of a single current sheet, which is much shorter than the light crossing time of the whole emission re-
gion. The predictions of this model are: (i) The bolometric luminosity of ultrafast AGN flares is dominated
by the inverse Compton (IC) emission, as the lower energy synchrotron emission is suppressed due to the
pitch angle anisotropy. (ii) If the observed luminosity includes a non-flaring component, the variations of
the synchrotron luminosity have a small amplitude. (iii) The synchrotron and IC emission are less variable at
lower frequencies, as the cooling time of the radiating particles exceeds the light crossing time of the current
sheet. Simultaneous multiwavelength observations of ultrafast AGN flares can test these predictions.
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