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Figure 1 Observed data by GRB 160821B and results fitted by model. The dots in figure are the actual observed data points, and the inverted triangles
in the radio map are the upper limit of the observed flux. The solid and dash lines represent the radiative flux calculated by the model under Table 1

parameters.
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Figure 2 (Color online) Using Monte Carlo-Markov chains (MCMC) to restrict the key parameters of the model. The means of the normal distribution
of the parameters are organized in Table 1. The masses of the two ejectas (M.j1, M.j2) and the efficiency factor (1,) of the conversion of magnetic dipole
radiation into luminosity are limited by logarithms. The blue area in the figure is the confidence of 68%, and the light blue area is the confidence of

95%.
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GRB 160821B late afterglow rebrightening: A new candidate
for magnetar-powered Merger-novae

LI JinDa'!, GAO He!" & LIU LiangDuan?

' Department of Astronomy, Beijing Normal University, Beijing 100875, China;
28chool of Physical Science and Technology, Central China Normal University, Wuhan 430079, China

For the first time on August 17, 2017, the LIGO-Virgo scientific collaboration detected a gravitational wave (GW) signal
from a binary neutron star (BNS) merger event (i.e., GW170817), along with its multiwavelength electromagnetic coun-
terparts. The detection of GW170817 confirmed that the BNS merger can produce both Gamma-ray Bursts (GRBs) and
Merger-novae. Therefore, searching for the Merger-novae signature could help to justify whether those short GRBs without
the detected GW parts are indeed resulting from the merger process of double compact stars. In this study, we thoroughly
investigate the special characteristics of GRB 160821B’s afterglow (including its internal X-ray plateau, late optical, and
simultaneous X-ray rebrightening). We found that its multiband afterglow data could be well-interpreted by invoking mag-
netar dipole radiation, external shock afterglow emission and magnetar-powered Merger-novae radiation, inferring that
the rebrightening signature of GRB 160821B is a novel candidate for magnetar-powered Merger-novae. The discovery of
Merger-novae candidates, or GRBs, is important as they can provide an important basis for studying the merger rate of
compact binary stars at high redshift, which is essential for studying the origin of heavy elements in the universe.

Gamma-ray Burst, Merger-nova, binary neutron star merger
PACS: 98.70.Rz, 04.30.Db, 97.60.Jd
doi: 10.1360/SSPMA-2022-0072
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