Are there any legitimate time travel paradoxes?
This is assuming that, in our future, we can create time machine, one that can go backwards, so to first look at this we need to investigate time travel itself, not the many theories in which time travel is possible, but to look at how time is perceived and the few theories about time.
There are two different possibilities to look at when looking at time travel of how time works, and more specifically, how those can create issues, or paradoxes. The first is the most basic, that produces the greatest number of problems in theories, and that is that our time goes in one singular direction, there is no alternative to that, and we are the only version of our universe, of our timeline. This has been explored in some stories, but these stories never investigate some of the big issues that a timeline like this can produce, such as the Grandfather Paradox. The Grandfather paradox is a paradox that dictates that you can’t go back in time and kill your grandfather, the issue being that, if this was a single timeline, if you were to do that, you would then not exist in the future, which creates further issues, because of that you can’t have been able to even kill your grandfather, that would be completely impossible, and this creates a loop[footnoteRef:1]. But this isn’t just related to that, it would be the same if you went back and killed yourself, or the same if you were to kill a celebrity or political figure. Say if you were to go back in time and kill someone like Fidel Castro, that would create a logic loop for a different reason, if he was killed at that point in time, why would you in the future think to go back and kill him? In your future he is already dead, so you wouldn’t have done so, but then if that was the case, nobody killed him. This is known as the Predestination Paradox, a Paradox in which you go back in time to change a past event[footnoteRef:2].  [1:  Shalheveth, Rami. Madar, David. Davidson Institute of Science Education. (2020) https://davidson.weizmann.ac.il/en/online/sciencepanorama/time-travel-paradoxes [Last Accessed 15th December 2021]]  [2:  Miller, James. Astronomy Trek. (2014) https://www.astronomytrek.com/5-bizarre-paradoxes-of-time-travel-explained/ [Last Accessed 15th December 2021]] 

There are multiple different theories as to how this is rectified though, so for example, there could be protection that the person inadvertently has, this means, say you go to stab that person in the back, you go for the stab and for reason the knife breaks, or maybe you fall, and that person then runs. Time protects that person, resulting in the loop never happening[footnoteRef:3], this could also be considered a fixed point in time, which is something created mostly out of books, TV, and movies, but a fixed point in time is an event in time that cannot be changed, it is fixed as if time does not allow it to not happen, or in this case, does not allow it to happen. There is also another theory that, say you go back and kill Fidel Castro, time itself rectifies it and fixes the change, making it so instead of you killing him, he is killed by someone else, or he dies in an accident. But something that completely makes all of this impossible, if we were in a singular time, is the theory that everything is determined. This means that everything, every choice ever made, every piece of history, everything is already determined, like it’s all in fact a part of fate. If this were true, it would be completely impossible for someone to change anything by going into the past, everything is already determined, meaning you can’t change anything, time itself would probably completely reject that change, not only that, its possible that the failure of change is also determined. [3:  Miller, James. Astronomy Trek. (2014) https://www.astronomytrek.com/5-bizarre-paradoxes-of-time-travel-explained/ [Last Accessed 15th December 2021]] 

There is of course another reason, but we’ll get back to that. There is the time paradox where an object of no origin is sent back in time, also known as the Bootstraps Paradox[footnoteRef:4], this normally consists of something like this. In the present, someone you know, let’s say your friend, decides to give you a ring, after that, you decide to go back in time, and you give that very ring to the same person. The issue here is that it causes a loop, and the item becomes impossible to exist, there is no origin for the ring to even exist, it came from the future but also came from the past, an infinite loop, there is more to the loop than just its origin, there is also looking at the objects decaying end, what if during this infinite loop of exchanges, the ring is exchanged so much that it just ends up as a pile of ash? Either that or the younger version of your friend throws it out because it’s become all rusty and rough. This breaks the loop but also creates an issue of how that ring even got there in the first place. This is also the case for information, if a person tells someone else a piece of information, like for example, someone teaches someone to play a song they created on a guitar, if that person goes back and then does the same to that past self, that creates the loop. There is a stranger version of this paradox, posed in the book All You Zombies, where the Time Traveller in the story ends up becoming both his Mother and Father, this by using gender reassignment surgery[footnoteRef:5], the paradox being this loop of his own genetics. This does show the issue of what creates these loops in the theory of time travel, looking at time in a single succession of time, one flowing line of time that can’t diverge, only move forward without stopping, creates all these contradictions of time travel. If all of these were the case and time was only one single line, a single flowing timeline, then looking at time travel would be completely useless, time travel in itself would only be useful for research, but even then, there’s the fact that these rules exist that make this near impossible, if someone were to go back, they would have to be completely careful of what they do, they cannot change anything, otherwise a paradox would be eminent. A bigger issue in all of these theories is, if time travel was possible, we would have been able to see evidence of it, this again looks at time as being a single flow of time. Stephen Hawking, as a joke, decided to host a party for time travellers, only sending the invitations for the party after the party had ended to see what would happen and if anyone would show up, for no one to show up, leaving him alone[footnoteRef:6]. [4:  Dunn, Thomm. Quirk Books. (2017)  https://www.quirkbooks.com/post/classic-time-travel-paradoxes-and-how-avoid-them [Last Accessed 15th December 2021]]  [5:  Robert A Heinlein. All You Zombies. (Fantasy and Science Fiction, 1959)]  [6:  Kaufman, Mark. Mashable. (2018) https://mashable.com/article/stephen-hawking-time-travel-party [Last Accessed 15th December 2021]] 

There is another theory of time as well, the theory being called multiverse theory. Multiverse theory is a theory that proposes that our universe is one of many, all being very similar, but with slight changes. Going into this theory creates more theories as well, but essentially, every choice that is made can lead to the creation of many universes, and this of course can lead to something called the Butterfly Effect, this is the theory that tells us that every choice cause multiple universes to be created, lots of different world lines splitting off and those splitting of in themselves, a lot like the veins in a Butterflies wings[footnoteRef:7]. This theory carries a lot more weight and proposes to us a solution to many different paradoxes, the Grandfather paradox would vanish as, even though we had went back and killed our grandfather, all it would do is make the timeline split, same for famous events. This theory eliminates most paradoxes, there could be a universe where Fidel Castro was killed by a Time Traveller, and in turn someone even worse rose to power. This is called the butterfly effect; this is the theory that even the smallest of changes can cause the largest of consequences, but in this case its killing someone who was known for being a horrible dictator only for someone way worse than him to rise in power and take control[footnoteRef:8]. [7:  Sutter, Paul. Live Science. (2021) https://www.livescience.com/multiverse [Last Accessed 9th December]]  [8:  Vernon, Jamie L. American Scientist. (2017) https://www.americanscientist.org/article/understanding-the-butterfly-effect [Last Accessed 15th December 2021]] 

But this still doesn’t answer the question as to why we haven’t seen any evidence of Time Travel.
Looking back on previous paradoxes, there is that of the Fixed Time, which has been explained previously. In the case of using multiple universes, a fixed point in time would span across multiple, if not, all universes. The whole point of a Fixed Point in story telling is that it’s supposed like a puzzle, multiple factors in this Fixed Point make it so that event must happen, whether by the decision of a person or multiple, and by some point in the story that puzzle is solves. In a real-life world, a Fixed Point could be completely unsolvable, and not only that, but it could also be something completely different from stories. A fixed point could be a point in time in which specific rules have to be met, for example, someone must be hit by a car at this time. But there are other factors to consider in Fixed Points, for example, there could be a Fixed Point that exists within every universe. The Big Bang could be one for example, but that isn’t the case, it should be the birth of Time itself. There could be a universe where the Big Bang never happened, and that universe is just filled with gasses. There is also again the fact that determined outcomes could come into play, which again plays with the concept of Fixed Points, but it also suggests that some outcomes can’t be changed, the choice in which someone can pick can be changed but not the outcome, in whatever universe that traveller is put in, the outcome of that choice is fixed. As said before though, Fixed Points in time are largely a part of Time Travel Fiction, if Time Travel existed, it could be that Fixed Time doesn’t exist at all.
The fact that these changes start with the birth of time is a paradox, or at least is something that we have no way of understanding. We have no idea how time came to be, if we were to look at it in a religious argument, so God created time, that in itself would create an argument loop, well who created God? Not only that, who created the thing that created God? And so on. There is no way to look at it without ending up in a loop, a paradox, especially since we theorise that time itself is infinite, if it was, then that means it has no start, which throws the theory of the Multiverse in jeopardy, their start doesn’t exist. That poses another theory of time, that it’s circular.
What does it mean for Time to be circular? This simply means that time itself loops, we have no determined theory as to how time can start or stop, so a theory is that it never does start or stop, only loops. At some point in the far-off future, time itself will completely start again, resulting in the same history repeating, using this theory could make time travel possible, but only by moving forwards. This theory is also known as Eternal Recurrence[footnoteRef:9]. The only possibility that time travel could exist is by moving forward, in real life it would be completely impossible for a machine to go back in time, but there are theories that suggest that a machine could go forward in time instead. If that was possible, that could mean we could send someone past the event that time repeats, but this would be a large undertaking, we would need to create a machine that goes far into the future and can survive the birth of the universe, but if this was possible, that machine could then theoretically go forward into the past. Would this produce any paradoxes? Well, if we were to look back, there is still the theory that everything is determined. But this could go in two different ways, the fact that everything in that loop of time is always determined, or the fact that the machine was determined to succeed and is then determined to be able to change the past. But the fact that, again, we have seen no evidence of this suggests it’s either not possible or the fact that it’s always determined to fail, if this theory is correct, it could be that time has already repeated hundreds of thousands of times, maybe even in the millions or billions.  [9:  Jenkins, Scott. College of Arts and Sciences. (2012) http://history.as.uky.edu/sites/default/files/Time%20and%20Personal%20Identity%20in%20Nietzsche%E2%80%99s%20Theory%20of%20Eternal%20Recurrence%20-%20Scott%20Jenkins.pdf [Last Accessed 15th December 2021]] 

In the end, is there a true paradox among these theories? A definitive paradox, no, each of these different theories of time have their own paradoxes that make it so they can be impossible, but there is not one single paradox that infect all of them. Singular time has the most issues, all produced by the fact that time cannot diverge, and it makes it completely impossible, time travelling to the past can lead to paradoxes even with the slightest of changes, but the paradoxes couldn’t really exist within another version of time, the Grandfather Paradox couldn’t exist in the multiverse, because it would just create another universe. The multiverse creates issues basing on its existence, it has no origin. If it did, there is still the Paradox that exists where a piece of information being passed onto someone else could have no origin, resulting in a loop of that information being passed onto the person when they are younger and then that information looping back when someone learns it. In circular time, this paradox could still exist, the loop then keeps getting created forever. In this case, the only true paradox would be that, if done with an object, the object could degrade over time and then break, destroying the loop.
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