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Abstract

The 2004 Dec. 27 giant y-ray fare detected from the magnetar SGR 1806-20
created an expanding radio nebula which we have monitored with the Ausiralia
Telescope Compact Array and the Very Large Array. These data indicate that
there was an increase in the observed flux ~-25 days after the initial flare that
lasted for ~-8 days, which we believe is the result of ambient material swept-up
and shocked by this radio nebula. For a distance to SGR 1806-20 of 15 kpe,
using the properties of this rebrightening we infer that the initial blast wave was
dominated by baryonic material of mass M > 10*5 g. For an initial expansion
velocity ¢ ~ 0.7¢ (as derived in an accompanying paper), we infer this material
had an initial kinetic energy F > 105 ergs. If this material originated from the
magnetar itself, it may have emitted a burst of ultra-high energy (E > 1 TeV)
neutrinos far brighter than that expected from other astrophysical sources.
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The Growth, Polarization, and Motion of the Radio Afterglow

from the Giant Flare from SGR1806-20
Taylor et al.2005, preprint (astro-ph/0504363)

Abstract

The extracrdinary giant flare (GF) of 2004 December 27 from the soft gamma
repeater (SGR) 1806-20 was followed by a bright radio afterglow. We present an
analysis of VLA observations of this radio afterglow from SGR 1806-20, consist-
ing of previously reported 5.5 GHz data covering days 7 to 20 after the GF, plus
new observations at 8.5 and 22 GHz from day 24 to 81. We detect motion in the
flux centroid of the afterglow, at an average velocity of 0,26 + 0.03 ¢ (assuming
a distance of 15 kpe) at a position angle of —45%. This motion, in combination
with the growth and polarization measurements, suggests an asymmetric outfow,
mainly from one side of the magnetar. We find a deceleration in the expansion,
from ~9 mas/day to <5 mas/day. The time of deceleration is roughly coincident
with the rebrightening in the radio light curve, as expected to result when the
ejecta from the GF sweeps up enough of the external medium, and transitions
from a coasting phase to the Sedov-Taylor regime. The radio afterglow is elon-
gated and maintains a 2:1 axis ratio with an average position angle of —40° (north
through east), oriented perpendicular to the average intrinsic linear polarization
angle.
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2. Expansion of the radio afterglow as

a function of time
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Structure in the radio counterpart to the 2004 Dec 27
Giant flare from SGR1806-20
Fender et al.2005, preprint (astro-ph/0511214)

ABSTRACT

On Dec 27, 2004, the magnetar SGR 1806-20 underwent an enormous outburst resulting mn
the formation of an expanding, moving, and fading radio source. We report observations of
this radio source with the Multi-Element Radio-Linked Interferometer Network (MERLIN)
and the Very Long Baseline Array (VLBA). The observations confirm the elongation and
expansion already reported based on observations at lower angular resolutions, but suggest
that at early epochs the structure 1s not consistent with the very simplest models such as
a smooth flux distnbution. In particular there appears to be significant structure on small
angular scales, with ~ 10% of the radio flux arising on angular scales < 100 mulliarcsec. This
structure may correspond to localised sites of particle acceleration during the early phases of
expansion and interaction with the ambient medium.
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2. Image of the radio source associated with the giant flare obtained with MERLIN (6GHz)
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