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Title

AP22686542 «Numerical study of ray deflection on magnetars,
taking into account dark matter».

Relevance

The essence of the Project lies in the expected|
experimental verification of the effects of nonlinear
electrodynamics in vacuum, which necessitates theoretical
calculations. The project examines the impact of these nonlinear|
effects on electromagnetic rays propagating through the ultra-
strong magnetic fields of magnetars. Additionally, considering the
various distributions of dark matter in the Galaxy, the project]
investigates how nonlinear electrodynamics in vacuum affects a
beam that reaches Earth with a delay. This is achieved by
determining the trajectory and deflection angles of
electromagnetic radiation as it passes through the intense magnetic
and gravitational fields of a magnetar.

Goal

The goal of the Project is the numerical study of the nonlinear
electromagnetic and gravitational deflection of electromagnetic
radiation passing through the super-strong magnetic field of
magnetars. This study is conducted within the framework of a
combination of nonlinear electrodynamics of vacuum and the
general theory of relativity, taking into account the distribution
of dark matter in the Galaxy.

Tasks

To achieve the project's goal, the following tasks have
been established:

Task 1: Obtain and numerically solve the effective
geodesic equations of electromagnetic radiation passing through
the ultra-strong dipole magnetic field of a magnetar, taking into
account the dark matter and the galactic field around the magnetar.
The objective of this task is to determine the dependency of the
electromagnetic radiation's deflection angle on the distance along
the beam's trajectory, considering the distribution of dark matter.

Task 2: Derive the effective geodesic equations of]
electromagnetic radiation for the case where fields of baryonic and
dark matter are located at the center of the galaxy, and solve them|
numerically. This task involves studying the dependency of the
electromagnetic radiation's deflection angle on distance, taking
into account the distribution of dark matter.

Task 3: The project involves determining the accurately|
measured trajectory of the beam by utilizing the obtained Geodesic
equations and the data from magnetars and gamma rays, which are
anticipated to be easily measurable in the near future. This will
facilitate further development of the work. The objective here is to
ascertain the dependency of the deflection angle of]
electromagnetic radiation based on actual astrophysical data, while
considering the distribution of baryonic and dark matter in the
galaxy.

Expected and Achieved Results

During the implementation of the idea and plans of the
project, the following results are expected to be achieved:

1. Taking into account the dark matter and the
Galactic field, the center of which coincides with the center of the
magnetar, the effective Geodesic equations of the electromagnetic
beam passing through the ultra-strong dipole magnetic field of the
magnetar are obtained, and by solving it numerically, the
dependence of the trajectory of the beam and the distance of its
deflection angle

2. Taking into account the dark matter and the

Galactic field, the center of which coincides with the center of the




galaxy, the effective Geodesic equations of the electromagnetic
beam passing through the ultra-strong dipole magnetic field of the
magnetar are obtained, and by solving it numerically, the
dependence of the trajectory of the beam and the distance of its
deflection angle

3. By determining the Magnetar and gamma glow,
which is convenient to measure in the near future, and taking the
effective Geodesic equations of the electromagnetic beam passing
through the ultra-strong dipole magnetic field of the magnetar]
from the obtained numerical data and solving it quantitatively, the
dependence of the angle of its deflection on the trajectory of the
beam and the different circulation of dark matter on the distance is
determined.
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