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Introduction

Magnetar is a young neutron star. They emit a variety of electromagnetic
waves: X-ray and gamma-ray spectrum. These bursts lasts from millisecond
to a month [Kaspi, Beloborodov 2017]. Magnetar’s bursts are powered by
the powerful magnetic field inside of it. By taking into account the proba-
bility of boosting of core circular magnetic field covered by forceful reaction
in a protoneutron star coming after a core-collapse supernova the magnetar
model was created[Duncan and Thompson, 1992]. Historically magnetars
were initially presented by covering the name Soft gamma repeaters(SGR)
and anomalous X-ray pulsars(AXP) [Olausen and Kaspi (2014)]. There are
34 objects that are considered to be detected as magnetars: 10% of them
might be young neutron star populations. There are 23 confirmed mag-
netars: 8 are found in supernova remnants, other 2 magnetars are likely
identified in supernova remnants [Kaspi, Beloborodov 2017].
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Introduction

The first catalogue of observed magnetar models and their complete char-
acteristics were made by Olausen and Kaspi, in 2014. Height scale of the
known magnetar was detected to be about 20-30 pc (parsec). This scale
height confirmed the magnetars to be young. Majority of magnetars from
the catalog, made by Olausen and Kaspi [Olausen and Kaspi (2014)], were
discovered by their X-ray bursts by the sensitive all-sky monitors such as
Burst Alert Telescope (BAT) boarded in Swift Gamma-Ray Burst Mission
and Gamma-Ray Burst Monitor (GRB) boarded in Fermi Gamma-Ray Space
Telescope. As well as magnetars X-ray burst activities they make X-ray pul-
sation in the period of range of 2-12 s[Kaspi, Beloborodov 2017].
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Introduction

It appears that studying the data from the catalogue of Gamma-Ray Bursts
(GRBs) can be used to study the birefringence phenomenon in the magne-
tosphere of the magnetars. By analysing the data from the McGill Online
Magnetar and HEASARC Fermi Burst Catalogues, in this work we studied
the angular distances between the nearest GRBs and magnetars in pro-
jection, built their distribution map as detected by 2020, and the relative
lag time periods of lights coming from GRBs and magnetars. It is con-
firmed that there are 29 galactic magnetars and their candidates, while the
other two are located out of the Milkyway. The maximum separation an-
gle for GRB and Magnetar projectiles was 3.76 degrees (4U0142+61 and
GRB110818860), while minimum angular resolution was 0.54 degrees (SGR
1627-41 and GRB090829672). Currently, we discuss the relationship of
GRB light intensity by their lag time as it would come after bending by the
magnetosphere.
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Sky distribution of the 2915 GRBs(Gamma-ray bursts) in the fits catalogue

on an Aitoff-Hammer projection in Galactic coordinates

Figure: This sky distribution of GRBs is made by downloading a fits file from HEASARC Catalogue search website
(heasarc.gsfc.nasa.gov) in November, 2020 observed by Fermi’s Gamma-ray Burst Monitor
(Fermi-GBM)[A. von Kienlin et.al 2020]
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Sky distribution of the 31 magnetars on an Aitoff-Hammer projection in

Galactic coordinates

Figure: This sky distribution of the known magnetars and their candidates is made by downloading the data from McGill
Online Magnetar Catalog in November, 2020 from McGill Online Magnetar Catalog website
(http://www.physics.mcgill.ca/ pulsar/magnetar/main.html)[A. von Kienlin et.al 2020]
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Light propagation scheme

Light from GRB source comes to the
Earth by passing through a magnetar
with lag time. This lag time gives us
confirmation of light birefringence in
the magnetosphere.
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Minimum projection distance between the magnetars and
GRBs

Here, firstly, we defined angular dis-
tance between the GRBs, as well as
for magnetars. Then we calculated
minimum projection distance between
the magnetars and GRBs
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Lag time for light bend on magnetars

Lag time for the nearest GRBs and
magnetars were calculated by the for-
mula of

∆L = ME −ME cosα

∆L is late distance for GRB
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Conclusion

It is confirmed that there are 29 galactic magnetars and their candidates,
while the other two are located out of the Milkyway. The number of GRBs
we studied is 2915. The maximum separation angle for GRB and Magnetar
projectiles was 3.76 degrees (4U0142+61 and GRB110818860), while mini-
mum angular resolution was 0.54 degrees (SGR1627-41 and GRB090829672).
There are five candidates of lag time period for GRBs (GRB130304658,
GRB110319628, GRB141102536, GRB090829672, GRB140627401 ) and
corresponding magnetars(SGR 0418+5729, SGR 0501+4516, 1E 1048.1-
5937, SGR 1627-41, Swift J1822.3-1606) we expect to study in the future.
Currently, we discuss the relationship of GRB light intensity by their lag
time as it would come after bending by the magnetosphere.
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Thank you!
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