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“If that machine can do what you say it can do, destroy it, George! Destroy it before it destroys you!,” such were the words said to hero of the movie The Time Machine, based off of H.G. Wells classic book.  True there are many inherent dangers involved in Time Travel.   One could easily end up eaten by a dinosaur in the cretaceous era or shot by a stray bullet at the Battle of Waterloo.  Or maybe Mr. Filby had another danger in mind when he gave his warning.  If one could travel to the past what would stop one from changing it?  What if the change of a single blade of grass resulted in my not being born?  However, Mr. Filby knows as well as I do that I was in fact born, and need not worry about negating my own existence.  But there is nothing to stop me from going back in time and changing that single blade of grass.  Hence, time travel must be impossible or else there would be a contradiction.  In discussing time travel, arguments along these lines come up repeatedly and tend to be the most common type levied against the possibility of time travel.  I intend to show in this paper that though thought experiments such as the grandfather paradox, auto-infanticide, and other problems concerning the creation of causal-loops seem to indicate that time travel is impossible, upon closer examination they do not in fact entail the impossibility of time travel.  
1.  What is Time Travel

To begin investigation of these supposed paradoxes it must be stated what is meant when we say time travel.  Time travel is “a discrepancy between time and time…the separation in time between departure and arrival does not equal the duration of the journey” (Lewis 159).  It is not time travel if I get into a machine, sit around for an hour, then step out, and then proclaim I’ve managed to travel an hour into the future.  For it to be time travel my journey must have taken less time then it normally requires to traverse an hour.  If I had gotten into the machine and I was instantly transported into an hour from now, this would be time travel.  In this case my journey has been instantaneous.   The question then remains, what is meant by length of journey in a time machine.  If my journey is instantaneous and I am propelled an hour into the future, my journey time doesn’t seem like much of a problem.  I am sitting in my chair in 2005, suddenly I disappear, and an hour later I reappear.  However, if my journey has some duration there is a question of where was I for this journey?  If it took me 15 minutes to get to the future, where was I? Outside of time?  Was there a continuous stream of my disappearing and reappearing every half second between when I left and when I arrive?  Also, if I could arbitrarily jump into from one second to the next, why would I not skip the consecutive steps and go directly to my destination?   These questions, though important to the overall possibility of time travel are outside the scope of this paper.  For the sake of brevity I shall consider all accounts of time travel to be instantaneous as to avoid the problem of journey duration.  
At this point I’ve managed to some how to enter the brave new world of hour from now.  Some ask how is it that I am both in 2005 and 2005 + an hour.  How is it that I can exist at two different times where the progression of my existence was not continuous?  This question presupposes that what matters in terms of personal identity is a continuous succession of my person from one time to the next.  This position is most likely brought to mind since that is how most non-time-traveling people exist.  I exist at 12:00 am, at 12:01 am, at 12:02 am, one moment to the next ad infinitum.  For the time traveler though he goes from 12:00 am to 1:00 am instantaneously.  A possible solution is suggested by Davis Lewis; people persist via temporal parts.  That is to say that time exists as a 4th dimension and that “enduring things are timelike streaks: whole composed of temporal parts, or stages, located at various times and places” (Lewis 160).   Thus when I travel into the future it is not there are 2 of me, rather that there is a person stage of me at 12:00 am and a person stage of me at 1:00 am.  Another important note here is to distinguish between personal time vs. external time.  When I left for my time traveling adventure in my personal time and external time are synchronous with 12:00 am.  However when I arrive if my journey has some duration of say 15 minutes, 15 minutes of personal time have passed for me – I have now aged 15 minutes.  In external time though, it is now 1:00 am.  Lewis asserts that when people persist in personal time it is because of a certain psychological continuity.  I tend to agree with this view as I’d hope that if I manage to time travel to an hour from now, the person that arrives there is psychologically continuous with me – that is has all of my thoughts, memories, etc.  Again for the sake brevity, the question of whether what matters in terms of personal identity is psychological continuity, whether people can persist via perdurance (temporal parts) or endurance (wholly existing) and whether time is the 4th dimension or all that exists is the now (presentism) shall not be addressed in this paper, and objections to these doctrines should be levied against the doctrines themselves and not the logical framework of this paper.  From this point whenever I talk about persistence it is presupposed what is meant is that objects and people persist by having temporal parts, we can talk about a person’s experience in terms of personal time, and what matters in my account of personal time is psychological continuity. 
Traveling to the future isn’t as uncommon as one might think.  People travel to the future everyday as the present becomes the past, and the future becomes the present.  What tends to be the more interesting problem is returning to the past.  When I return to the past I know I cannot change it.  The future is the way it is because of the events of the past conspired as they did.  Being I am now in the past it can be said that I can affect the past.  The future is the way it is because I did in fact act certain ways in the past.  It can be said my time travel from 2005 to 1900 caused a time machine to appear in the year 1900.   Here is an example backwards causation.  Events of the year 2005 casually effect the year 1900.   Likewise, if I managed to leave my hat in the machine it can be said that the appearance of my hat in the 1900 was caused by my leaving my hat in the machine in 2005.  To accept the concept of time travel to the past we must accept the notion of backwards causation (Smith 365).  
2.  How to shoot your Granddad square in the Past


The grandfather paradox as formulated by Lewis goes as such:  Suppose Tim really hates his grandfather for whatever reasons that he has.  His grandfather was wealthy, and Tim uses this wealth to pay some scientists to create a time machine.  Tim still holds a grudge and would really like to get a hold of his grandfather and kill him.  Tim is too late though as his grandfather died in 1957.   With his new time machine though it isn’t too late he thinks. Tim buys the best rifle and the best training money can buy.  He goes back to 1920 in an attempt to kill his grandfather then (165).  
The primary question Lewis raises here is what Tim can do.  The initial reaction is to say that well in one sense he can kill his grandfather – there are no physical laws of nature that would stop him from shooting his grandfather in the past.  He has the best rifle, plenty of ammo, is a great shot, bullets in 1920 follow the same physical laws bullets in 1957 do, etc.  But in another sense we know Tim’s granddad survives 1920 as he lives until 1957, and goes on to father Tim’s dad, as well as make the money Tim will need for his time machine, so Tim cannot kill his grandfather.  Therefore, since Tim both can and cannot kill his grandfather, this implies a contradiction and therefore backwards time travel is impossible.

Such a conclusion commits the second-time-around fallacy as Smith says (365).  It concludes that there is a first time in which the time traveler Tim was not present and Tim’s grandfather lives until 1957 and there is a 2nd time which Tim is present and succeeds in killing his grandfather.  If we accept time as being 4 dimensional there is only one series of events that happens.  Tim cannot kill his grandfather because his grandfather did in fact live until 1957, “so to kill him would be to change the past.  But the events of a past moment are not subdivisible into temporal parts and therefore cannot change” (Lewis 165).  Either Tim’s grandfather died in 1920 or he did not.  Tim cannot change the past because “if change is qualitative different between temporal parts of something, what doesn’t have temporal parts can’t change” and being the events of 1920 are not made of temporal parts the past cannot change (Lewis 160).  For these same reasons Lewis also concludes no one can change the past any more so than they can change the present of the future.  You can only change the present of the future from the way it would have been if you hadn’t done an action to the way it actually is, that is you do perform an action.

Now consider the case of Tom.  Tom has the best training and rifle and ammo he can buy.  He also decides to head to 1920 to kill Tim’s grandfather.  Tom can kill Tim’s grandfather as much as Tim can.  However, if Tom can manage to kill Tim’s grandfather he won’t be in such an existential quandary as his own existence didn’t depend on Tim’s grandfather’s survival.  


Both Tom and Tim can kill Tim’s grandfather.  We know however, that both Tom and Tim fail since Tim’s granddad lives until 1957.  So why did they fail?  Lewis proposes that mere coincidence could have caused them to fail.  A twig could have snapped and caused their aim to be off, or the air the time machine displaced caused a gust of wind that made the bullet miss the grandfather, or Tim slipped on a banana peel and missed his shot.  

Lewis argues that what we can do and cannot do here is a problem of considering which set of facts are important in telling the story.  In this instance he believes we’re equivocating over the word can.  For Tom when we consider the set of facts that includes Tim’s granddad living until 1957, we know that when we send Tom back to 1920 he will inevitably fail because events of the past cannot be changed.  If we do not include the fact that Tim’s granddad lives until 1957, we have no reason to believe Tom cannot kill Tim’s granddad.  

In Tim’s case the scenario is a little bit different.  Tim cannot kill his grandfather because to do so would be to violate the story of Tim’s personal time Lewis points out.  In external time there is no reason to suspect one cannot go to the past and kill someone who is not identical with me or is not casually connected to my past stages in anyway.  However, when Tim attempts to kill his granddad he knows he must fail, presuming his memory is not faulty, since Tim knows his granddad lives until 1957.
Smith thinks we have the problem backwards.  It is not that Tim nor Tom can kill Tim’s granddad but are subject to strings of coincidences that cause their respective failures in 1920.  Rather it is because of their respective failures in the year 1920 to begin with that we have record of Tim’s granddad living until 1957.  If Tom were to have succeeded Tim wouldn’t have been born.  However, Tim was born.  Therefore, Tom could not have succeeded.  Also, Smith argues that for Tim to have succeeded would have meant that either Tim shot someone other than his grandfather, the person he shot though known to him as his grandfather was not biologically connected to him in appropriate causal ways (.i.e wasn’t his biological grandfather – perhaps he was adopted then his problem is analogous to Tom’s), or that his memory / knowledge was faulty and his grandfather did not live until 1957 (373).  


It is not the case that Tim and Tom can and cannot kill Tim’s grandfather.  Neither can kill Tim’s grandfather as 1.  events of the past lack temporal parts and cannot be changed.  2.  It is known Tim’s grandfather survives until 1957.  As Smith points out what stops them from killing Tim’s granddad is not the inability to do so, rather it is because of coincidences such as such as ammo misfiring, gusts of wind, etc that Tim’s granddad does in fact survive 1920 and live until 1957.  Lewis believes there to be nothing special about these coincidences.  Though it would be odd that endless series of mishaps would occur when one tries to kill their grandfather, Lewis believes that though a world with time travel is a strange one, it is not necessarily impossible.  
3.  Coincidences and their Improbability

Paul Horwich argues in his paper, On Some Alleged Paradoxes of Time Travel, that if we accept David Lewis’s account of the grandfather paradox, every attempt to kill Tim’s grandfather will be thwarted by some coincidence, such as slipping on a banana peel.  Since if we could time travel to the past, there is no reason Tim could not make repeated attempts to kill his grandfather, each trial which would result in some coincidence from stopping him.  The occurrence of these coincidences would be highly improbable though.  If Tim’s 1st attempt (order kept in terms of personal time) to kill his grandfather fails because he slips on a banana peel, and Tim’s 2nd attempt fails for the same reason, and his 3rd attempt fails for the same reason, and all attempts fail for the same reason ad infinitum we get a scenario whose probably will eventually approach 0.  Horwich uses this reasoning to say that though time travel is not impossible it is highly improbable and that “if time travel to the local past occurred, there would be certain phenomena that we have empirical reason to believe will not in fact occur” (Smith 367).  

Smith believes that Horwich has committed the principle fallacy of induction.  He uses what has been observed, in this case many slips of banana peels in the thought experiment, to presume that the past shall resemble the future.  David Hume has shown in An Enquiry Concerning Human Understanding, that induction cannot be justified.  Being that both deductive and inductive arguments for induction are question begging.  

Horwich’s argument relies only on 
what has been observed…arguing that local backwards time travel will occur at most rarely, because it involves the occurrence of phenomena which we have never seen , is no better than arguing that one has never seen human fly, and therefore will see humans fly at most rarely 
(Smith 368).  

Since we do not have experiences with the improbable coincidences of backwards time travel, many personal stages going backwards in time and repeatedly slipping on banana peels, it would be wrong to immediately assume that backwards time travel is improbable.  Smith argues that it could merely be that our own experience does not contain any accounts of backwards time travel, or perhaps people from the future don’t consider us worthy enough to visit, or humans go extinct before they can invent time machines, or any number of other reasons to believe that backwards time travel is improbable (371).  

What do we mean exactly when we say that a slip on a banana peel was a coincidence?  Smith believes that for something to be a coincidence it necessarily be improbable (369).   I agree with this definition.  If you and I both show up to the prestigious philosophy winter social in matching orange tuxedoes and top hats, I would say this was quiet a coincidence.  It was highly unlikely I picked such an audacious outfit, perhaps as the result of a dare or of watching too many movies late at night.  It was even more unlikely that someone else would share my bad fashion sense.  So when we meet up at the social and see we’ve both picked up the same outfit, I think it’d be fair to say most people would regard this as a coincidence.  

We need to be careful though and not go too far when we consider whether a coincidence is appropriate or not.  The circumstances of the date of my birth could be said to be a coincidence, “if we just pull my birth out of a hat it seems to require an extraordinary string of coincides.  But if we pay proper attention to the causes of my birth, then there is no problem…It is because they just happened to occur that my birth was able to take place” (376).   Again Smith asserts the importance of not getting the issue back-to-front so to speak.  It was not that an incredible string of improbable coincidences occurs which enabled to me to be born on April 30th.  It was rather that these “coincidences” coincided with the fact I was actually born on April 30th, and there is no other actual way the events could have played out.  To say that my being born on April 30th is merely coincidence would not be proper.  For if we look at the important relevant facts as to why I was born on April 30th, as opposed to April 29th, or any other day, we can see there is no other way the events could have actually played out.  

4.  Casual Loops:
How to fail at your own death and get a headache at the same time.

Let us put aside my claim that there are no such things as coincidences for now, and instead focus on a tangent problem in time travel stories:  auto-infanticide or rather how to go back in time to kill your younger self.  The thought experiment goes as such:  Suppose I am a depressed time traveler and I’m suicidal.  I can’t figure out how to end my life though and the pain of deliberating the method of my own demise is too much for me.  I decide it would have been easier if before I began my depressing deliberations if someone had come along and shot me in the head and saved me some time.  I remember I have a time machine and figure I’ll do myself the favor.  I’ll go back in time and kill myself before I begin my deliberations.   The question here is can I kill myself in the past?  Can I kill an earlier person-stage of myself?

It appears at first that this is merely a rewording of the grandfather paradox.  The time traveler can no more kill their past self than I can kill my grandfather.  The proof that the time traveler cannot kill their younger selves is that they exist at a time later then when they intended to kill themselves, hence any travel to the past could result in my failure to kill myself.  To think other wise would be again to commit the 2nd-time-around fallacy or to presuppose that coincidences as Lewis and Smith suppose cannot occur and the past would be contradictory unless some protectors of time exist or another deus ex machina.  Lewis has already shown us that no such special protectors are necessary to “protect” the past and in recognizing the 2nd-time-around fallacy we’re not apt to fall into the same trap again, so what exactly is different in this case that causes a problem for backwards time travel?

This problem differs because this scenario involves a causal loop, and unless the time traveler has a faulty memory, they will remember what their younger selves did; they have knowledge of their own actions later in personal time, before they reach that stage in personal time.  So with this knowledge about how the past and future will be is the time traveler limited in what they can do, or rather are their actions free?


What exactly is a causal loop though?  A causal loops are “closed causal chains in which some of the causal links are normal in direction and other reversed.  Each event on the loop has a causal explanation elsewhere on the loop” (Lewis 164).  We have a simple causal loop if A causes B, B causes C, and C causes A.

Let us consider a particular case of a homicidal time traveler.  There are certain sequences of events that occur.  The time traveler grows up having a normal existence.  At the age of 15 the time traveler is visited by a mysterious man.   This man complains about his miserable life to the youth and pulls out a gun and shoots at the youth.  The youth is wounded, and the Time traveler triumphant walks into a box and then proceeds to disappear.  The youth does not die and all that remains is a scar.  He grows up and remembers what a horrible life he has had, being shot at by strangers for no good reason for example and he begins to deliberate on suicide.  Then he sets off in the time machine with the intention to kill his younger self.  It turns out he is that same mysterious stranger that shot his younger self.  He shoots his younger self and then proceeds to enter the time machine.

As Smith notes the problem here isn’t that his actions are not free.  It is not as though he was fated to grow up to become the same person who shoots his younger self.  The difference here is that the time traveler knows the outcome of his choices.  He knows that when he travels back in time that he will fail (2).  Why does he know this?  Well for one, if his memory is not faulty, he can remember a time when he was 15 and someone shot at him.  He did not die.  So if the time traveler goes back to a time when he is 15 years old and attempts to shoot himself, he inevitably must fail to kill himself, as he in fact did live.  


There is another question here concerning knowledge.  If the 15 year old self realizes that the mysterious stranger is him from the future, then he will know a head of time what he will do in the future before he does it.  His knowledge of the outcome of events is not separate from processes that lead to the events unfurling (Smith 3).  His desire to go back to when he is 15 years old is caused in part by his experience of being shot at when he was 15.   It is not the time traveler is not free to act in certain ways, the 15 year old time traveler knows how he will act in the future, because that is how he actually acted when he visited the past.  


Under this scenario one might argue the time traveler is not free to act.  He is under the duress of adhering to the actions of the person he observed when he was 15 years old.  He goes back in time and tries to remember, where did he stand?  What did he say?  I have to do things the same.   Or he does try to act different by yelling out something he doesn’t remember the time traveler saying, but he finds he cannot do as such.  He concludes some mysterious force must be preventing his actions.  His conclusion would be false.  He cannot yell out when speaking to his younger self, not because he is not free to do so, but because he doesn’t yell out.  If he had yelled out his past self would have observed this and made note of it, as it is most odd for people to yell during polite conversation.  However, the time traveler never yells to the younger self doesn’t record that event.  

So the problem isn’t that the time traveler can change the past and manage to kill his younger self.  Nor is the problem that he is not free to act certain ways in the past.  What exactly is the problem?  The problem here is information!  How does the time traveler know what he will do before he does it?  He only knows it as a result of his younger self surviving the shooting incident.  This information seems to come from no where.


Now consider a different situation.  I receive a book in the mail on how to make a time machine.  I make the time machine and think to myself, “this book was handy I wish I had had it earlier.”  So I use the time machine to send the book back to myself before I made the time machine.  As a result of getting this book my younger self makes a time machine and reaches the same conclusion I did. This is a casual loop.  The question is then, where did this book come from?  I surely did not have the knowledge to make a time machine without the aid of this book.  Nor would I have received the book unless I managed to actually make the time machine.  So this information comes from no where (Smith 4).  


Can information come from no where?  Can this casual loop be uncaused?  Lewis thinks this scenario isn’t too much to worry about since 
the parts of the loop are explicable, the whole of it is not.  Strange! But not impossible, and not too different from inexplicabilities we are already inured to.  Almost everyone agrees that God, or the Big Bang, or the entire infinite past of the universe… is uncaused and inexplicable.  Then if these are possible, why not also the inexplicable causal loops that arise in time travel? (164).     

Since most people believe we can have uncaused causers it would not be too much of a stretch to say that causal loops are possible.    Smith agrees with Lewis but takes it a bit farther as he believes that these cases of time travel do not show that time travel is “impossible or incoherent, or even improbable.  We think it is very improbable that objects or information should come from nowhere – but only because this doesn’t happen very often” (371).  Smith believes that information does sometimes come from no where.  A case of information from nowhere could be when one mishears something said and as a result has a thought that they wouldn’t have had otherwise.  So as a result of my mishearing I have this new information, perhaps a new idea for an invention, or an equation, or any other information you wish to posit.  It could be argued that though such a situation could occur it is improbable, and hence information from nowhere is improbable.  For the same reason’s Horwich’s argument for improbability failed in section 3 they fail again.  Smith asserts that to say such a situation is improbable is to “make the mistake of thinking that casual loops always need be inexplicable” (371).  

Therefore, causal loops are possible, backwards time travel has not been seen to be necessarily incoherent, and I once again cannot kill someone in the past who did in fact did die, regardless of that person in the past being myself.  
5.  Concluding thoughts and Criticism 

I offering my stance on the matter at hand I propose that local backwards time travel does not necessarily entail a string of coincidences when Tim or Tom attempts to kill Tim’s grandfather in the past.  Rather, there are no such things as coincidences.  The term coincidence is a misnomer.  When we consider the relevant facts about supposed “coincidences”, how is it that we conclude they are improbable?  It cannot be on the basis of induction, as induction is unverifiable (Hume).  Also, how is it a coincidence if Tim’s gun misfires as a result of him slipping on a banana peel in 1920?  Was this event improbable?  From the 1920s perspective I suppose Tim would think when positioning himself to shoot his grandfather, “good thing there aren’t any banana peels around my feet.  The chances of there being one around are fairly slim given I am not by a banana tree, a supermarket, or any other reasons why banana peels would not be often found.”  However, when we consider the relevant set of facts, Tim’s grandfather does survive until 1957, how was the event of Tom’s slipping on a banana peel improbable?  The question is what was the probability of  Tim slipping on a banana peel in 1920?  The probability of the event happening was 100%.  Regardless of the cause of Tim’s failure, we know for certain Tim must fail, so his chance of failure is 100%, to say that this merely coincidence that he fails seems to miss the point.  There is no other way the events could have played out, since they did in fact turn out one way.  If Tim slips on a banana peel today, we could say it was a coincidence as it was not probable he would.  However, when you ask me how probable was Tim’s slipping on the banana peel yesterday, I am temped to reply not very probable.  This is from the perspective of yesterday’s events.  If we consider the knowledge we have today, Tim’s chances of slipping yesterday can be said to be 100%, he did in fact slip and any event that always occurs has a probability of 100%.  Being events do not have temporal parts, Tim’s failure to kill his grandfather could not have been changed in any relevant sense of the word.  Therefore, there is no grandfather paradox and backwards time travel is not impossible.

One question remains that I think is of great concern.  If one accepts that people persist by having temporal parts, what makes it such that people cannot change in the past?  The events cannot change, but being people are made of temporal parts how could one attempt to change a person in the past?  Perhaps I am falling into the same fallacy of equivocating over the word can.  I have found no literature as to the nature of change in terms of temporal parts on time travel which accepts that there is nothing inherently contradictory in changing temporal parts by time travel to the future, so how do is it that time travel to the past does not allow temporal parts in the past to change?  
The result of all my inquiries is that both grandfather paradox and the auto-infanticide paradox fail to show that backwards time travel is impossible and implies contradiction.  Cases of coincidences can either be handled by Lewis’s interpretation that they are merely ordinary events, or mine that there are in fact no coincidences.  Causal loops do not show that time travel is impossible, but rather that in a universe where time travel is possible would be a rather weird place.  












Either way, there is nothing inherently impossible about backwards time travel.  
