MODELING OF GRAVITATIONAL DETECTOR BASED ON ORDERED
SATELLITE CLUSTERING
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/Abstract: There are currently 3 gravitational wave detection observatories in the world, 97 events have\
been registered. Software has been developed to calculate the kinematic characteristics of S-LIGO using
RAD Studio version 10.4.2 and the Delphi programming language. A system with various satellite
configurations based on Platonic bodies has been studied.
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Introduction

Since the discovery of gravitational waves in 2015 and the subsequent
observation of a variety of unique events such as black hole and neutron star
mergers, the scientific community has ushered in a new era in space exploration.
However, accurately studying and analyzing these gravitational waves requires
highly precise equipment and specialized instruments. Satellites provide
undeniable advantages in the detection and study of gravitational waves. Unlike
terrestrial detectors, they are free from atmospheric and terrestrial influences,
allowing them to operate at higher frequencies and with higher sensitivity. This
opens up opportunities for recording new classes of gravitational events and
accurately studying their characteristics.

Results and discussion

It is proposed to study a model of a cosmic gravitational wave detector
based on the configuration of satellites using “Platonic bodies” as a basis. The
temporal spatial evolution and capabilities of a space-based GW detector with a
system of satellites located in geostationary orbits are investigated. The software
was developed in the RAD Studio 10.4 development environment using the
Delphi programming language. The program interface was developed using the
VCL (Visual Component Library) library of components and functions. The
TeeChart library was used to visualize the calculation results, plot graphs and
visual analysis. The created 3D model was built using the GIScene visualizer.
This software has various functions such as setting up satellites and calculating
their coordinates, setting the direction of the satellites, altitude and other
important parameters.
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Fig 1. Configurations of gravitational systems based on Platonic solids.
Spatial configurations of space systems can be specified in a variety of

ways, depending on the choice of the number of orbits and variations in the
dependent placement of satellites in these orbits. In general, one can have a
different number of satellites, denoted N, and hence the system can be organized
into different polygonal configurations. This area requires more research and
study. In addition, satellites may be in different orbits and have different orbital
characteristics. In such a situation, a space object monitoring system capable of
detecting and determining the orbital parameters of these objects makes it
possible to deploy a space-based gravitational wave detector or a system of
satellites, even if their orbits and kinematic parameters are varied and undefined.

Conclusion
The idea is to use multiple platonic solids connected to each other to

create a spatial structure that is sensitive to gravitational waves. When waves
pass through this structure, they cause a deformation of its shape, which can be
detected and measured. The use of platonic solids can allow for the creation of
many different detector configurations that can be optimized for detecting
specific types of gravitational waves. This could broaden the range of sources of
gravitational waves that can be detected and studied.
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