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      I dedicate this work to my interest in the sciences and the desire to be an inventor and scientist, as well as to the university I attended, UFSM, and the Physics course, which provided access to knowledge and tools to transform my imagination into something more real, possible, and well-founded.
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      Introduction
    

    
    
      Science fiction has always stretched the boundaries of human imagination, depicting spacecraft that traverse vast cosmic distances in the blink of an eye. 
    

    
      These narratives not only fuel the desire to make the impossible possible but also sow curiosity and longing for scientific discoveries. 
    

    
      The possibility of traveling to distant solar systems or exploring unknown galaxies is no longer just a filmmaker's daydream; it represents a horizon of opportunities for science. 
    

    
      Such journeys could validate long-debated theories, allow direct observation of cosmic phenomena, and perhaps most significantly, offer humanity the chance to find new habitable worlds, ensuring the survival of the species beyond the lifespan of our home planet.
    

    
      This book is an ode to the intersection between science fiction and scientific reality, an invitation to explore the physical theories that may one day turn cinematic dreams into tangible achievements. 
    

    
      Here, I will discuss concepts that, although challenging, have the potential to inspire the next generation of explorers, thinkers, and dreamers. 
    

    
      It is a journey through knowledge that seeks not only to understand the universe but also to blaze new trails for humanity. Join me on this adventure, where science meets imagination, and together, perhaps, we can take the first steps towards a future once confined to the cinema screens.
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      A warp drive, also known as the Alcubierre drive, is a theoretical physics concept that proposes the possibility of a spacecraft traveling at speeds faster than light. 
    

    
      Based on Einstein's general theory of relativity, the warp drive would not accelerate the ship through space but would distort the space-time around the ship. 
    

    
      This distortion would create a "bubble" of contracted space-time in front of the ship and expanded behind it, allowing the ship to "slide" through space at an effectively faster-than-light speed. 
    

    
      The operation of a warp drive, theoretically, would involve the manipulation of space-time in a way that would allow a ship to travel at speeds exceeding that of light, without violating the laws of relativity. 
    

    
      The central idea is to create a bubble of distorted space-time around the ship. 
    

    
      This bubble would have a region of space-time contraction in front and a region of expansion behind, moving the ship through space. Instead of accelerating the ship, the warp drive would change the distances of space-time itself.
    

    
      The ship, within the bubble, would be in an area of space-time unaffected, allowing the occupants not to experience the effects of time dilation or the extreme forces associated with normal acceleration. 
    

    
      The warp bubble would be created and maintained by an energy field, which, according to theory, would require a form of energy not yet discovered or understood by current physics, often referred to as "exotic matter" with negative energy properties. 
    

    
      Recent theoretical advances suggest the possibility of warp engines that do not require exotic matter, instead using advanced gravitational techniques to generate the necessary warping of space-time.
    

    
      These techniques could, theoretically, allow for the creation of a warp bubble where objects could be transported at high speeds, respecting the known laws of physics. 
    

    
      However, the amount of energy required to create and maintain this warp bubble is still a significant challenge. 
    

    
      Moreover, there are unresolved questions about how to initiate or terminate warp travel, how a ship would enter and exit the warp bubble, and how the ship would be guided during the journey. 
    

    
      There are also concerns about the effects of such travel on space-time itself, including potential damage to the fabric of space along the path of the warp bubble. 
    

    
      In summary, the warp drive uses the deformation of space-time to move without actually moving through space and time, thus potentially exceeding the speed of light without contradicting the theory of relativity.
    

    
      Knowing now what a warp drive would be like and the challenges in its construction, I come to bring a new vision of how this engine could be built, or at least bring another idea that may lead to thinking differently about the possibility of constructing a warp drive. 
    

    
      For this, I will first address the necessary knowledge to understand this suggestion of how we could create different warp drives. 
    

    
      To begin with, why do we need to make a warp drive? There are two reasons for this: 
    

    
      First is that our bodies cannot withstand accelerations above 4 (four) times the acceleration of gravity, which is around 39.2 (thirty-nine point two) meters per second squared; accelerations above this can at least cause fainting and even lead to death due to inertia and our internal organs having mobility within us.
    

    
      Humans can survive for a short time under hight accelerations, but this would not be enough for our ship to reach a speed that would significantly change the travel time. 
    

    
      Although there are ways to make it reach astonishing speeds, the acceleration they generate would destroy anything with certain mobility within our body. 
    

    
      We would need to be made like a rock structure, without moving parts, without liquids that could move or remain stationary during acceleration.
    

    
      The key word in this situation that greatly limits us in space travel is inertia, which causes what is stationary to tend to remain so and what is moving to continue moving. 
    

    
      In our example of using a ship, our internal organs would take much longer than the change in the ship's speed to match it. This would cause these organs to crash against the inside of our backs and be crushed, similar to a tomato that has been run over.
    

    
      This would also happen at the moment of arrival on another planet, where we would need to rapidly reduce speed, resulting in the fact that even if we managed to get a ship that reached speeds close to the speed of light, the acceleration and deceleration would kill us. 
    

    
      Thus, it would be necessary to overcome inertia, or use the comfortable acceleration that we can withstand, making it extremely necessary to have a propulsion system that ensures we do not need acceleration above four times the acceleration of gravity. 
    

    
      One way would be to make a ship that gradually increases its speed, which would require large fuel reserves to go very far, or even to reach speeds close to the speed of light, and the same amount of fuel to decelerate, which would be a very large expense.
    

    
      Another way would be to use the gravitational force of the planets to accelerate the spacecraft, or the gravitational force of our sun, which would mean that we would need a good amount of time to accelerate to a considerable speed, but not close to a speed that would significantly reduce our travel time if we wanted to go to another solar system. 
    

    
      We would need to create a path that crosses increasingly larger stars and after a long time reach high enough speeds to take many light-years to reach the nearest star to our solar system and find a way to then decelerate.
    

    
      So the best option would be to create this warp drive, because the ship and we could remain practically stationary in space and time, while the very spacetime we are in moves, not having the speed of light as a limit to hinder us.
    

    
      Considering this, the concept of moving space-time seems a bit strange, as comparing the surfer to the ship and the sea to space-time, the surfer glides on the waves and at each moment he is in a different part of the sea, that is, leaving the space and time he was in to be in another, making the movement of the ship within a ball of space-time strange, because in comparison with the sea waves, even if a wave is formed in space-time, the ship would be sliding on that wave, moving from one space-time to another. 
    

    
      Nevertheless, the theory of a warp drive could work, as the ship could still slide on a wave that could even reach speeds greater than that of light, without going against relativity.
    

    
      Finally, as we need a way to create this wave, that is, an engine that can create this wave, we must learn how space-time waves can be created, needing to know more theories about this space-time.
    

    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
      Space-time and gravitational waves.
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      The previous pages discussed the alteration of space-time to be used as a means to make possible intergalactic travels, within a timeframe not much beyond a human being's lifespan. 
    

    
      These modifications, already predicted and measured, are called gravitational waves because gravity is seen as resulting from the alteration of space-time by the mass of a body. 
    

    
      Thus, waves in space-time are disturbances that propagate through the universe, caused by changes in the masses of a system, called gravitational waves, which were first predicted by Albert Einstein in the General Theory of Relativity. 
    

    
      According to this theory, massive objects, such as stars and black holes, when they move or collide, disturb the space-time around them, creating ripples that propagate at the speed of light.
    

    
      These collisions and movements will be important in the part that I will bring about how a warp drive could be made. 
    

    
      These ripples are gravitational waves, which can be imagined as the waves created on the surface of a lake when a stone is thrown into it. 
    

    
      The detection of gravitational waves is a milestone in physics and astronomy, as it allows us to observe cataclysmic cosmic events, such as the merger of black holes or neutron stars, in a completely new way. 
    

    
      Before their direct detection, the existence of gravitational waves was only confirmed indirectly, for example, through the study of binary pulsar systems.
    

    
      However, in 2015, the LIGO project (Laser Interferometer Gravitational-Wave Observatory) managed to directly detect gravitational waves for the first time, an achievement that confirmed Einstein's predictions and opened a new window for understanding the universe.
    

    
      The importance of gravitational waves goes beyond the confirmation of a scientific theory; they offer a new way to observe the cosmos and perhaps even reach further in space travel.
    

    
      Unlike light or other electromagnetic radiations, gravitational waves are not blocked or scattered by matter in space.
    

    
      This means they can carry information about cosmic events that occurred billions of years ago, practically from the beginning of the universe, allowing scientists to study the evolution of the cosmos in an unprecedented way.
    

    
      Moreover, gravitational waves have the potential to reveal the existence of objects and phenomena previously unknown. 
    

    
      For instance, the merger of black holes that generated the waves detected by LIGO in 2015 occurred at a distance of approximately 1.3 billion light-years from Earth. 
    

    
      This event not only confirmed the existence of black holes with masses several times greater than that of the Sun but also demonstrated the possibility of observing such distant and massive objects in a way that does not depend on light. 
    

    
      Research in gravitational waves continues to advance, with projects like LIGO and other detectors around the world working to capture more of these spatial ripples.
    

    
      Each new detection carries with it the promise of revolutionary discoveries about the universe, from the nature of dark matter to the origin of the largest cosmic structures. 
    

    
      Gravitational waves are, undoubtedly, one of the most powerful tools available to modern science for unraveling the mysteries of space-time.
    

    
    
    
    
    
    
      How are these waves generated?
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      They are generated by cataclysmic events in the universe, such as the collision of black holes or supernova explosions. 
    

    
      The main characteristic of these events is that there is a significant variation of mass in a location in space in a short amount of time. 
    

    
      In the example of the collision of black holes, due to their strong gravity, the collision is very rapid and causes the masses of the two to be combined in the same space, which results in a significant alteration in gravity, generating these gravitational waves that will propagate.
    

    
              A common analogy that is often used is the trampoline, which, when something is thrown onto it, will oscillate, meaning it will take some time for the system to return to equilibrium, causing that object to keep moving up and down.
    

    
              In the case of a supernova explosion, due to this rapid expansion, the large mass that was concentrated in a space is spread out over a vast area, and considering space-time as an elastic system that can be deformed and return to its shape, the great variation of mass in that space creates a wave, from the process of seeking the equilibrium position of that part of space-time.
    

    
              To create a vision of what this equilibrium-seeking process might look like, just make a guitar string vibrate; it will oscillate and transmit its energy to the air particles until it stops, that is, reaches its point of equilibrium. 
    

    
      In comparison, the sound generated would be the gravitational wave produced by the supernova explosion, which causes the oscillation of space-time.
    

    
              Another way to create these gravitational waves can be generated by the increase in the angular velocity of very massive bodies, or by their orbits near other stars with great mass or around black holes, due to the great capacity to modify the shape of spacetime, that is, to bend or twist it. 
    

    
      With this, there may be the question of needing a lot of mass to generate gravitational waves; how could we use these to make a warp drive, considering that it would have to have a mass and size millions or billions of times smaller. 
    

    
      I will address this further on, after going through other important theories that will help to better understand the system that I will propose.
    

    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
      Einstein's Theory of Relativity
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      The General Theory of Relativity, formulated by Albert Einstein, describes gravitation as a consequence of the curvature of space-time caused by the presence of mass and energy. 
    

    
      According to this theory, massive objects such as planets and stars distort the fabric of space-time around them, and this curvature affects the movement of other objects, including light, which follows the geodesic lines or "straightest" possible paths in this curved space. 
    

    
      Alternatively, objects with a lot of mass cause a deformation in space and time, so that if this object is a star, it causes planets to orbit around it, and as light approaches this deformation, instead of propagating in a straight line, it will be bent, creating the phenomenon of gravitational lenses, which magnify or allow us to see something that is behind that star. 
    

    
      Gravitational lenses are phenomena that occur when the presence of a massive body, such as a galaxy or a black hole, distorts the space-time around it.
    

    
      This distortion acts like a lens, bending the trajectory of light from distant objects that pass nearby. 
    

    
      Predicted by Albert Einstein's theory of
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