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orbital regions unusable for future missions. The increasing density of debris 

could make it harder to safely navigate, launch new satellites, or operate 

spacecraft. 
 Satellite Constellation and Communication Disruption: The deployment 

of large satellite constellations, such as those planned for global internet 
coverage (e.g., SpaceX's Starlink), increases the risk of debris collisions. As more 

satellites are launched, the probability of debris creation increases, potentially 

disrupting the functioning of these constellations. 
 

3.  Mitigation of Space Debris 

Various strategies are being implemented to address the space debris problem 

and mitigate its risks: 

3.1 Active Debris Removal (ADR) 

Active debris removal refers to missions designed to actively capture and deorbit 

large pieces of debris. Techniques under consideration include: 

 Robotic Capture: Using robotic arms or capture mechanisms 

(such as nets or harpoons) to capture and safely remove defunct 
satellites or large debris pieces. 

 Laser Ablation: Using high-powered lasers to impart 

momentum to debris particles, gradually lowering their orbit until 
they re-enter the Earth’s atmosphere and burn up. 

 Drag Enhancement: Attaching devices to debris (such as 

sails or other drag-inducing mechanisms) to accelerate their 

orbital decay, causing them to re-enter the atmosphere more 

rapidly. 

3.2 Collision Avoidance Maneuvers 

Spacecraft and satellites can perform maneuvers to avoid predicted collisions 

with debris. This requires real-time tracking of debris objects and the ability to 

adjust satellite orbits accordingly. Many space agencies and private companies utilize 

space debris tracking systems (like the U.S. Space Surveillance Network) to predict and 

avoid potential collisions. 
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Newton’s Laws of Gravitation – Fundamental Physical Principles 

 
Isaac Newton’s Law of Universal Gravitation is one of the most fundamental 

principles in classical physics, describing the attractive force that exists between any 

two objects with mass. It was formulated by Newton in his seminal work Philosophiæ 

Naturalis Principia Mathematica (Mathematical Principles of Natural Philosophy), first 

published in 1687. This law laid the foundation for classical mechanics and became a 

cornerstone of our understanding of how objects interact in the universe, especially 

on large scales. 

The law is extraordinarily simple in its statement but has profound consequences 

for how we understand motion, planetary orbits, and even the structure of the universe 

itself. 

1. Statement of Newton's Law of Gravitation 

Newton's Law of Gravitation states that: 

"Every particle of matter in the universe attracts every other particle with a 

force that is directly proportional to the product of their masses and 

inversely proportional to the square of the distance between their centers." 

Mathematically, the law can be expressed as: 

 
 

 Where: 

 F is the gravitational force between the two masses, 
 G is the gravitational constant (a universal constant of proportionality), 
 m1 and m2 are the masses of the two objects, 

 r is the distance between the centers of the two masses. 

1.1 Gravitational Constant (G) 

The constant G is a fundamental physical constant that makes the units in the 

equation work out correctly. Its value is approximately: 

G=6.67430×10−11Nm2kg−2 

This small number reflects the relatively weak nature of gravitational forces 

compared to other fundamental forces, like electromagnetism. 

2. Physical Meaning and Components of the Law 

Let’s analyze the components of Newton’s Law of Gravitation to understand 

its implications: 
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