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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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-Sحدثاً. لقد تم تطوير برنامج لحساب الخصائص الحركية لـ  97مراصد لرصد موجات الجاذبية في العالم، وتم تسجيل  3يوجد حالياً  الخلاصة :
LIGO  من  10.4.2باستخدام الإصدارRAD Studio  ولغة البرمجة دلفي. تمت دراسة نظام ذو تكوينات فضائية مختلفة تعتمد على الأجسام

 .الأفلاطونية

 أنظمة الأقمار الصناعية، أجهزة كشف الفضاء الكلمات المفتاحية :
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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 GlScene 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. 

 المقذمة 
ٔانًشالجخ انلاؽمخ نًغًٕػخ يزُٕػخ يٍ الأؽذاس  2015يُز اكزشبف يٕعبد انغبرثٛخ فٙ ػبو 

انفشٚذح يضم انضمت الأصٕد ٔاَذيبط انُغٕو انُٕٛرشَٔٛخ، ثذأ انًغزًغ انؼهًٙ ؽمجخ عذٚذح فٙ اصزكشبف 

انفؼبء. ٔيغ رنك، فاٌ انذساصخ انذلٛمخ ٔرؾهٛم ْزِ انًٕعبد انضمبنٛخ رزطهت يؼذاد دلٛمخ نهغبٚخ ٔأدٔاد 

انظُبػٛخ يزاٚب لا ًٚكٍ ئَكبسْب فٙ انكشف ػٍ يٕعبد انغبرثٛخ ٔدساصزٓب. يزخظظخ. رٕفش الألًبس 

ٔػهٗ ػكش انكٕاشف الأسػٛخ، فٓٙ خبنٛخ يٍ انزأصٛشاد انغٕٚخ ٔالأسػٛخ، يًب ٚضًؼ نٓب ثبنؼًم 

اس انغبرثٛخ ثزشدداد أػهٗ ٔثؾضبصٛخ أػهٗ. ْٔزا ٚفزؼ انًغبل أيبو فشص رضغٛم فئبد عذٚذح يٍ أؽذ

 .ب ثذلخٔدساصخ خظبئظٓ

 النتائج والمناقشة

ٚمُزشػ دساصخ ًَٕرط نكبشف يٕعبد انغبرثٛخ انكَٕٛخ ثُبءً ػهٗ ركٍٕٚ الألًبس انظُبػٛخ ثبصزخذاو 

انفؼبئٙ  GW"الأعضبو الأفلاؽَٕٛخ" كأصبس. ٚزى انزؾمٛك فٙ انزطٕس انًكبَٙ انزيُٙ ٔئيكبَٛبد كبشف 

يغ َظبو يٍ الألًبس انظُبػٛخ انًٕعٕدح فٙ يذاساد صبثزخ ثبنُضجخ نلأسع. رى رطٕٚش انجشَبيظ فٙ ثٛئخ 

ثبصزخذاو نغخ انجشيغخ دنفٙ. ٔلذ رى رطٕٚش ٔاعٓخ انجشَبيظ ثبصزخذاو يكزجخ  RAD Studio 10.4رطٕٚش 

نزظٕس َزبئظ  TeeChartزجخ )يكزجخ انًكَٕبد انًشئٛخ(. رى اصزخذاو يك VCLانًكَٕبد ٔانٕظبئف 

انؼًهٛبد انؾضبثٛخ ٔانشصٕو انجٛبَٛخ ٔانزؾهٛم انًشئٙ. رى ئَشبء انًُٕرط صلاصٙ الأثؼبد انز٘ رى ئَشبؤِ 

. ٚؾزٕ٘ ْزا انجشَبيظ ػهٗ ٔظبئف يخزهفخ يضم ئػذاد الألًبس انظُبػٛخ GlSceneثبصزخذاو يزخٛم 

 ٔالاسرفبع ٔغٛشْب يٍ انًؼهًبد انٓبيخ. ٔؽضبة ئؽذاصٛبرٓب ٔرؾذٚذ ارغبِ الألًبس انظُبػٛخ

  
 أ( ة(

. ركُٕٚبد أَظًخ انغبرثٛخ ػهٗ أصبس انًٕاد انظهجخ الأفلاؽَٕٛخ1انشكم  . 

ًٚكٍ رؾذٚذ انزكُٕٚبد انًكبَٛخ نلأَظًخ انفؼبئٛخ ثؼذح ؽشق، اػزًبداً ػهٗ اخزٛبس ػذد انًذاساد 

ٔالاخزلافبد فٙ يٕػغ الألًبس انظُبػٛخ انًؼزًذ فٙ ْزِ انًذاساد. ثشكم ػبو، يٍ انًًكٍ أٌ ٚكٌٕ نذٖ 

ى انُظبو فٙ ركُٕٚبد ، ٔثبنزبنٙ ًٚكٍ رُظNٛانشخض ػذد يخزهف يٍ الألًبس انظُبػٛخ، ٚشُبس ئنّٛ ثـ 

يزؼذدح الأػلاع يخزهفخ. ْٔزا انًغبل ٚؾزبط ئنٗ يزٚذ يٍ انجؾش ٔانذساصخ. ثبلإػبفخ ئنٗ رنك، ًٚكٍ أٌ 

ركٌٕ الألًبس انظُبػٛخ فٙ يذاساد يخزهفخ ٔنٓب خظبئض يذاسٚخ يخزهفخ. ٔفٙ يضم ْزِ انؾبنخ، فاٌ َظبو 

سايزشاد انًذاسٚخ نٓزِ الأعضبو ٚغؼم يٍ انًًكٍ سطذ الأعضبو انفؼبئٛخ انمبدس ػهٗ كشف ٔرؾذٚذ انجب

َشش كبشف يٕعبد انغبرثٛخ انفؼبئٙ أٔ َظبو يٍ انضٕارم، ؽزٗ نٕ كبَذ يذاسارٓب ٔثبسايزشارٓب انؾشكٛخ 

  .يزُٕػخ ٔغٛش يؾذدح ."

 الخاتمة 
لإَشبء رزًضم انفكشح فٙ اصزخذاو انؼذٚذ يٍ انًٕاد انظهجخ الأفلاؽَٕٛخ انًزظهخ ثجؼؼٓب انجؼغ 

ثُٛخ يكبَٛخ ؽضبصخ نًٕعبد انغبرثٛخ. ٔػُذيب رًش انًٕعبد ػجش ْزا انٓٛكم فآَب رضجت رشْٕبً فٙ شكهّ، 

ْٕٔ يب ًٚكٍ اكزشبفّ ٔلٛبصّ. ًٚكٍ أٌ ٚضًؼ اصزخذاو انًٕاد انظهجخ الأفلاؽَٕٛخ ثاَشبء انؼذٚذ يٍ ركُٕٚبد 

ح يٍ يٕعبد انغبرثٛخ. ٔلذ ٚإد٘ ْزا ئنٗ انكبشف انًخزهفخ انزٙ ًٚكٍ رؾضُٛٓب نهكشف ػٍ إَٔاع يؾذد

 .رٕصٛغ َطبق يظبدس يٕعبد انغبرثٛخ انزٙ ًٚكٍ اكزشبفٓب ٔدساصزٓب.
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