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[+ GC-11] Detection of short-term flux
variability and intraday variability in
polarized emission at millimeter-wavelength
from S5 0716+714
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We report detection of short-term flux variability
in  multi-epoch  observations and intraday
variability in polarized emission at
millimeter-wavelength from S5 0716+714 wusing
Korean VLBI Network (KVN) radio telescopes. Over

the whole observation epochs, the source shows
significant inter-month variations at K- and
Q-band with modulation indices of 19% at K-band
and 36% at Q-band. In each epoch, the source
shows monotonic flux increase in Epoch 1 and 3,
and monotonic flux decrease in Epoch 2 and 4. We
found an inverted spectrum with mean spectral
indices of -0.57 in Epoch 1 and -0.15 in Epoch. On
the contrary, we found relatively steep indices of

0.24 and 0.17 in Epoch 2 and Epoch 4,
respectively.
In the study of intraday variability of

polarization, we found significant variations in the
degree of linear polarization at 86 GHz, and in
polarization angle at 43 and 86 GHz during ~10 h.
The spectrum of the source is quite flat with
spectral indices of -0.07 to 0.07 at 22-43 GHz and
-0.23 to 0.04 at 43-86 GHz. The measured degree
of the linear polarization ranges from 2.3% to 3.3
% at 22 GHz, from 0.9% to 2.2 % at 43 GHz and
from 0.4 % to 4.0 % at 86 GHz, yielding prominent
variations at 86 GHz over 4-5 h. The linear
polarization angle is in the range of 4 to 12°at 22
GHz, -39 to 81" at 43 GHz, and 66 to 119 at 86 GHz
with a maximum rotation of 110" at 43 GHz over ~4
h. We estimated the Faraday rotation measures
(RM) ranging from -9200 to 6300 rad m-2 between
22 and 43 GHz, and from -71000 to 7300 rad m-2
between 43 and 86 GHz, respectively. The
frequency dependency of RM was investigated,
yielding a mean power-law index, a, of 2.0. This
implies that the polarized emission from S5
0716+714 at 22-86 GHz moves through a Faraday
screen in or near the jet of the source.
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The unification model of active galactic nuclei
invokes the presence of a thick molecular torus
that hides the broad emission line region from a
line of sight toward observers with low latitude. It
is expected that the illuminated side of the
molecular torus may be photodissociated by strong
far UV radiation from the central AGN, forming an
H I region with a high neutral column density. We
propose that the Rayleigh scattering optical depth
of this HI region can be significant for most broad
Lya line photons with the Doppler factor not
exceeding 104 km s-1. Rayleigh scattered Lya
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