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Introduction
People define space junks as an artificial object that orbits around the universe. Satellites that are broken during an orbit in the Space, or when they finished their missions, they are typically called Space Junk. They move fast around the Earth and these creations the collisions between satellites. Space Junk has been an important but extremely serious problem that the world is considering. Still, there are approximately 28,160 junks and 4,000 satellites that are not destroyed. The total weight of these junks are almost 9,300 tons which is unimaginable.
Many countries, including China, Korea, and Russia, have been launching satellites for many years. However, in 2007, an experiment in China attempted to launch the Misael into space and adjust the old weather satellites. In this process, exploration led to the creation of more than 3,000 fragments. It made more space junk. Furthermore, the most significant occurred in 2009, when a head-on collision between Iridium 33 and Cosmos 2251 occurred in Space. As a result, tiny fragments and approximately over 2,000 junk pieces were suddenly created. This emphasizes that a space crush raises much bigger issues than people thought. These days, however, people have begun to recognize these serious problems. In 2023, the USA announced to the world that it would not send satellites into orbit, and that if the country broke the rule, there would be a penalty of which is paying around $150,000 in fines.
Space junk affects people and the Earth to the extent that there is a saying that human-generated garbage threatens humanity. People cannot predict when junk, orbiting around the Earth, will fall into the Earth. People thinks that pollution in the Space is far away from our future or life. However, the pollution in outer Earth will soon come to people’s life. Different to what people think, space junk and environments in the Earth have a close relationship. The problem with space junk and debris floating in space is not limited to the risks to space exploration. Some of the space junk in low Earth orbit gradually lowers its altitude and is lost in the Earth's atmosphere. However, larger debris can sometimes affect Earth and have detrimental effects on the environment. They can include toxic fuel residues, asymmetric dimethylhydrazine (UDMH), and the remains of old fuel tanks containing harmful carcinogens to plants and animals, which can affect the ecosystem. Recently, aluminums, which is the main ingredient in making satellites, is affecting the climate.

Definition of Key Terms 
Space Junks
Trash or fragments in the Space that are made by a collision of satellites
Kessler Syndrome
An occasion that happens when there are so many space junks that they keep colliding with each other, and the junk breaks up other satellites, creating a chain reaction where the number of junks increases exponentially (almost impossible to make the space junk get out of space)
Orbit
A line around the Earth and a line that also limits the launch of the satellites
Self-cleansing
A process in the Space that cleans the fragments itself by burning them away (also often called Natural Cleaning)
Debris Mitigation
It is an action of collecting and moving defunct or non-maneuvrable debris to lower orbits, where it can naturally deorbit more quickly
Altitude
The height of an object or point in relation to sea level or ground level
Crash 
A violent collision, typically of one vehicle with another or with an object
Collision
Short-duration interaction between two bodies or more simultaneously causing change in motion involved due to internal forces acted between them during the collision

Exploration
	The process of exploring, an activity which has some expectation of discovery
Space debris
Space objects or debris are any human-made objects left behind by a mission. This can mean larger pieces, such as old satellites or past rocket parts, or a minor thing like the size of a dust particle or above. It can also consist of fragments from destroyed or decayed spacecraft.

Background
There are millions of pieces orbiting the Earth that are the result of satellite collisions and exploration. These junk often collision with satellites in orbit. Here are histories of space junk.
On October 4th, 1957, Sputnik No.1, the first satellite, was launched into Space. However, the parts of the satellites were left in orbit. This led to the neglect of the satellites which prevented them from returning to the Earth. Afterwards, space junk and fragments began to accumulate due to satellite exploration and collisions as the density of objects in low Earth orbit is high enough to cause further collisions, which can create a dangerous effect. This was the start of the space junk.
In March 1958, Vanguard 1, the second satellite launched by the United States, was placed in orbit and stopped radio transmissions six years later, but it remains in orbit and is expected to remain so for nearly 200 more years. Another Vanguard satellite that was launched in 1959 was inactive but was in a similar spot as the Vanguard 1. Like these, many satellites that were launched, stayed in space (orbit) and don’t leave.
People doesn’t know that junk in the Space can fall to the Earth. There was a news that made this prejudice break. Fragments from the satellite that China launched to the Space collided to the Earth after just ten days.
These problems occur when there too many satellites in space for too long or when they’re broken.


Major Stakeholders  
Space Junk
Space junk is any machinery or debris left by humans in space. I can refer to bug objects, such as dead satellites that have failed or been left in orbit at the end of their mission. I can also refer to more minor things, like bits of debris or paint flecks that have fallen off a rocket. Some human-made junk has been left on the Moon, too. While about 2,000 active satellites orbit Earth now, 3,000 dead ones litter space. Furthermore, there are around 34,000 pieces of space junk larger than 10 centimeters, and millions of smaller pieces that could still prove disastrous if they hit something else. All space junk results from people launching objects from the Earth, and it remains in orbit until it re-enters the atmosphere. Some objects in lower orbits can return quickly. They often re-enter the atmosphere after a few years, and for the most part, they’ll burn up. Therefore, they don’t reach the ground. However, debris or satellites left at higher altitudes can continue to orbit around the Earth for hundreds or even thousands of years.
United States of America
	The U.S. is the country that made the most space junk, but is also working to reduce space junk by tracking. Here are some events and what the U.S. did. In the past, the U.S. has produced vast amounts of space junk and caused damage to the ground through intentional experiments and accidents. The U.S. has conducted experiments that destroy satellites or artificially change the space environment for military purposes. In 1985, an ASM-135 ASAT test was conducted. F-15 destroyed Solwind P78-1, the satellite that had completed the mission, when it was launched into space. In 1962, a nuclear detonation test was conducted by the U.S. That experiment destroyed approximately a third of the satellites in orbit. As the world's largest spacefaring country, the U.S. is playing a leading role in addressing junk in three areas: monitoring, regulation, and technology development. Firstly, the United States is the most precise country in the world to track space objects. Using SSN, the U.S. Space Force tracks more than 47,000 pieces of space junk in orbit, and the tracked data prevent collisions. Secondly, the U.S. government has begun to apply strict rules to prevent private companies from producing space junk. NASA is trying to develop the technology called Remediation for use as a supplement. In connection with the recent crash of a satellite from the International Space Station into a private house in Florida, the family and victims are suing NASA for damages, and the law about this was made very strict.

Timeline
	Date
	Description of Event

	October 4th,1957
	The first satellite, Sputnik No.1, was launched to space. 

	1958
	Vanguard 1, launched by the United States, is the oldest space junks

	1959
	Another Vanguard satellite that was launched in 1959 was inactive but was in a similar spot as the Vanguard 1

	1961
	The rocket named Ablestar exploded and made more than 300 fragments in the Space for the first time.

	1978
	An announcement about predicting that there will be an increase in junk as the satellites keep crashing

	1979
	Made an ODPO in NASA to study and manage the space garbage problem in earnest 

	1993
	A construction of IADC by gathering institutions

	2007
	The worst event, resulting in more than 3,500 fragments, occurred due to China’s launch of Misael.

	2009 
	The first collision between China satellite, Iridium 33, and Russia satellite, Cosmos 2251

	2021
	An ASAT experiment in Russia 

	2024~
	An action and mission (ADR) for citizens 



Previous Attempts to Solve the Issue  
There are millions of pieces around the Earth that are made from satellites’ collision and exploration. It is expected to become more severe soon, driven by the increased number of launches and the subsequent intensification of fragmentation. These junks are sometimes formed by collisions between satellites in orbit. To support the conclusion, people tried many attempts:
Deorbiting was an attempt to solve the issue, which is orbiting in the opposite direction (the deliberate, forced reentry of a space object into the Earth atmosphere by application of a retarding force, usually via a propulsion system) at EOL. The brake (opposite direction while orbiting) slows down the satellites. When it slows down the speed, it cannot beat the gravity of the Earth, lower its altitude, and eventually enter the atmosphere.
Orbital lifetime reduction was carried out (accelerating the natural decay of spacecraft and other space objects to reduce the time that they remain in orbit) at EOL, for example Perigee Lowering, which is maneuver performed by a satellite or rocket body at the end of its mission to reduce the lowest point of its orbit, Passivation, which is the process of removing all stored energy sources from a spacecraft or rocket body after its mission is completed, and Drug Augmentation, which is a use of a special devices deployed from a satellite at the end of its life to increase its surface area. People tried to removing objects into less populated disposal orbits at the end of their functional lifetime and active removal of debris from orbit. 
Another attempt was carried out by Japan in making the first satellite that does not use metals. On November 5th, 2024, Japan launched the world’s first satellite that was made of wood. They made it of wood because mostly, satellites are made of aluminum alloys. When these satellites fall to Earth at the end of their lifespans, they do not burn completely and leave aluminum fragments, which have been raised as a concern that could change Earth’s reflectivity or destroy the ozone layer. However, unlike aluminum alloys, wood burns completely. Also, woods made it possible to install the internet inside the satellites because they do not block the wave. This was an environmentally friendly way. 
Since the 1990s, NASA and the other space agencies have created rules to stop “space junk” from piling up. In 2010, the U.S. government made it a priority to limit trash, fly safely, and properly get rid of old satellites once they finished their jobs. While there have been international agreements since 2002, they weren’t always strictly followed Because the problem is getting worse, some experts have suggested charging companies a yearly fee every satellite they launched to discourage leaving trash behind. People have come up with creative ways to clean up space, such as using lasers to push junks out the way, building self-removing satellites that crash themselves into the atmosphere when they die, and using special foam, to help satellites fall back toward Earth sand burn up. Even though we have many ideas, people still don’t have one perfect “cleanup tools” that everyone uses. In the future, more countries and astronauts need to follow the rules and work harder to go up and remove the junks that is already floating there.



Possible Solutions  
Developing Active Debris Removal (ADR), a method in which a cleaning satellite visits and collects junk already in orbit to reduce space junk, can be one. This can help people clean the space more quickly and precisely. Or, when people are cleaning the space, countries can reduce satellite launches because if satellites keep being launched, the junk and fragments will increase.
Designing satellites well from the first scratch to avoid new wastes. When the first satellite launch is built stronger and harder, the risk of collision or explosion will decrease much faster. If people think there are already many satellites, they can reuse some that returned to Earth without breaking. Instead of throwing them away, they can prevent making more satellites by reusing them.
Using eco-friendly materials to make satellite-like wood from the previous attempt can be hard but it can be an efficient way for reducing and preventing. As the report mentioned in the part of solutions of previous issues, Japan had made the first satellite that was made with wood. Woods are more eco-friendly than aluminum, which is the main ingredient when making satellites. People in different countries can cooperate with Japan to receive instructions on how to make it from wood.

Appendix
https://www.rmmagazine.com/articles/article/2011/10/01/-Time-Line-Space-Waste-
https://commons.erau.edu/cgi/viewcontent.cgi?article=1000&context=stm
https://www.cp24.com/news/world/2025/12/08/how-should-we-deal-with-space-junk-space-recycling-of course/#:~:text=A%20more%20sustainable%20system%20would,of%20an%20object%20as%20it's
https://news.mit.edu/2025/deploying-practical-solution-space-debris-0514
https://www.nationalacademies.org/read/4765/chapter/10#143
https://cordis.europa.eu/article/id/462143-how-can-we-clean-up-space-junk
https://www.nbcnews.com/science/space/us-getting-serious-space-junk-rcna50473
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