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X-ray iron emission lines and their time
lags produced by active galactic nuclei
outflows out of the line of sight
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Abstract: Some active galactic nuclei are known to
have UltraFast Outflows (UFO) with velocity of 10-
30% of the light speed. They are interpreted as a disc
wind, which is produced by radiation pressure push-
ing gas on the surface of the accretion disc. The ion-
ised gas radiated by X-ray produces scattering pho-
tons mainly via electron scattering and resonance
scattering. The scattering photons have longer paths
than the primary photons and thus have some time
delay. We calculated the X-ray scattering spectrum
and its time lag due to disc winds out of the line of
sight, and showed that the calculation result can ex-
plain the observation well. We can constrain the solid
angle of the outflowing gas out of the line of sight
from observations. This technique will be essential to
calculate the mass loss rate and the kinetic energy of
UFO correctly, which is necessary to evaluate UFO
contribution to the host galaxy quantitatively.

533



