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
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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.

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.

L g8al) L g Sy
Loddalf

Calaa¥) e de gile de senad A8 481 5l 2015 ale b dpilall il so GLEK) dia
sladll CHLESL) 8 3aaa Aia alal) acinall oy i 5 5 saill gl gz Lol g 2 gusY) G a5 a0
Aaaiatic il ol s Aal 4685 Chlane allat AN Cula gall o3 Jalai 5 ZEEN Al celld aa g
oS oy Lgiul s Lpdlall clase e RIS 3 e IS (S Y L) e deliall LAY i
el @lon i Jeally L) eany Las dpa V15 4all il il e A8 bl ;Y1 il 1)
Lgaaibiad A a5 Apdlall Cilaal (e sagaa U8 G a8 alal Jlaal) iy 13 5 e f dplny
Al

A8l g geilidl)

alasiuly e liall HLaY 56 e 2l A 5S Apilal) il se CRESD 23 gai Al 40 - i
e Slaill GW ailS il 5 e 3l SISl shatll 3 gaiaill 2y (ullS " 13 Alua Y
s Ay (8 i) skl o3 i )0 Al A5 Ol (A 83 3 sall e liall LY (ga aldas
s 5Sall AiSia aladinaly el jall dgal 5 sk i a8y Al Ao yall 43l alasinls RAD Studio 10.4
Abual) clileall s ) pail TeeChart 4 aladiul o3 (A jal) @il Kall 4586) VCL —ailla dll
.GlScene Jiaie alaiinly o L) a3 o3 dlaa¥) S 2 gl oL a8 5 el Jabaill 5 4l a2 gusyll 5
L) sl ppan o Lgililan) Cilaa g dpeliall LY dlac ) e ddlide Caild g e zali yall 128 (5 5ing
gl lalaal) (ol e g gl Y1 5 e linall

- \
i }w@(‘\j\ Fulal) ol pall ol e Ailal) dala iy Js;(,l Jea

< yladdl axe Hlaal) e 1lae) ¢35yl saey Axiliadl) Aadai Al chlhy <ol aaad oSa
Y 058 Of OSaall (g cale JSE Gl plaall oda L aaizall Leliall HLEY) aun ge & EAY)
Baanie €y oS5 A AUl s Sy il 5 (N 4] L e liall HLal (e Calise sae i)
OS5 O Ra el ) AiLaYl Al ally Gaadl e 330 ) rling Jlaad) 1385 Ailise g 3Lz
dua )y allas (8 Alladl oda Jia by Adlise 4y jlae pailiad Lol 5 dilise & jlae 8 deliall LAY
IS i Saall (e Jrang alua ) o3 Ay jlaadl ol el Hl) aaai g i€ e Halall Ailiadll sluaY)
s e e LS Al L sial jl s Ledl sl calS gl ia el sad) (g aldad i Sladl) dpdlall s ga
MoBdass

Loty

iy LY ) Lpuany Aliaiiall 4 gl YY) Abiall o) sall (e danll aladiiad 65 S8l et
Lo oo el 8 Ta i Connad Leld Il 138 e s gl et Laie 5 Ailad) s gl A 45180
ol iy S5 (pe el oL 35 s MY Abiall o) sall aladiind e o Sy Al 5 48LEK) Sy
Gad a3 ) 138 (o 85 Ailal) s ga (g0 B ) 5l e CaBSH Lghnan (S ) Adliadl)
el a5 LELIES) (S Al sl Sl 5o jolas

References uibaalls aal sl
1. Abbot, B.P.// Exploring the sensitivity of next generation gravitational wave detectors / B. P. Abbott [et al.] // Class. Quantum Grav.2017.
2. Abbot B.P., Abbot R., Abbot T.D.// Observation of Gravitational Waves from a Binary Black Hole Merger Phys. Rev. Let.2016.
3. Weber J.//Gravitational-wave-detector events. Physical Review Letters.1968.




