CHAPTER XYZ
Einstein, Faster-Than-Light Travel, And Death
Mark Walker
Einstein’s theory of special relativity introduced the idea of speed limits in the universe. A popular gloss on this idea is that nothing can travel faster than the speed of light. This is not quite right for several reasons, including the fact that Einstein’s speed limit is consistent with the idea that there might be particles, e.g., tachyons, that always travel faster than the speed of light. Nevertheless, at least for ordinary matter under ordinary conditions, his theory predicts that as an object approaches the speed of light, its mass will increase such that it would take infinite energy to exceed the speed limit. 

This paper describes a thought experiment that shows that people can travel faster than the speed of light: we are not bound by Einstein’s speed limit. Of course, any two-bit sci-fi story can describe faster-than-light travel. The difference is that the thought experiment proposed here is consistent with Einstein’s theory. The way to extricate ourselves from this seeming contradiction is to acknowledge that persons are not entirely physical. In other words, the explanation for why faster-than-light travel is possible for persons, yet consistent with our best physics, is that persons are not wholly physical. The thought experiment also has implications for our understanding of death, specifically, the death of the body may not be the death of the person.  

1. The Thought Experiment

Evelyn was on Earth; her identical twin sister Sara was on a space station orbiting Saturn. Sara yearned to be home on Earth with her beloved cat, Puffy. Evelyn longed to use a telescope far away from Earth’s light pollution. Evelyn and Sara plotted a solution. The following week they used “Brain State Transfer Devices” to swap places. Here is how the plan unfolded (all times are given in Greenwich standard time): 

2:00 am: Evelyn and Sara were anesthetized. Evelyn’s brain was scanned down to the subatomic level. Sara’s brain too was scanned down to the subatomic level. The process for a complete scan took 30 minutes. 

2:30 am: The information about the nature and location of each particle of Evelyn’s brain was sent, at the speed of light, to Saturn. The information about the nature and location of each particle of Sara’s brain was sent, at the speed of light, to Earth. 

3:30 am: Radio signals containing the information about Evelyn’s brain arrived at the space station and information about Sara’s brain reached Earth. 

4:00 am: The integrity of the information received was confirmed at both points. Earth signaled Saturn and Saturn signaled Earth that the information from the respective brain scans were received in good order.

5:00 am: Scientists on Saturn and Earth received the news that the information previously sent arrived in good order. 

6:25 am: Doctors checked the vitals of Evelyn and Sara one last time and confirmed that each patient was still anesthetized and doing well.  

6:30 am: The Brain State Transfer devices whirled into action at both locations. Within half an hour, molecules in each brain were rearranged according to the information previously sent. It turned out that Evelyn’s brain was slightly larger, but this possibility was anticipated. Both patients had had extra-large meals before being anesthetized. The additional mass to remake the brain in Sara’s body to be exactly like that of Evelyn’s was obtained from molecules extracted from Sara’s digestive system. The extra mass in Evelyn’s brain was removed to Sara’s digestive track to make an exact duplicate. 

7:00 am: The operation was complete. The patient on Earth awoke and claimed to be Sara; on Saturn, the patient claimed to be Evelyn. When Sara returned to work, her coworkers were pleased and surprised to see her. Sara’s friends invited her out for a drink and to reminisce about old times. Her husband and family too were happy to see Sara home. Even Puffy was pleased to see her—as much as cats are ever pleased. Evelyn received a similar warm welcome from her friends on the space station. 
2. Faster-Than-Light Travel

The reason for thinking that faster-than-light travel is possible is that, according to the thought experiment, Sara went from Saturn to Earth in 35 minutes (or less), whereas light takes an hour to traverse this distance. We may summarize the faster-than-light argument thus: 

P1: If faster-than-light travel is impossible, then either the physicians or the patients are mistaken.

P2: Neither the physicians nor the patients are mistaken. 

C: Faster-than-light travel is possible. 

The reasons for thinking P1 is true are the ones just noted: the physicians on Earth testified that Evelyn was on Earth and fine at 6:25 am and the physicians near Saturn testified Sara was in good shape at the same time. At 7:00 am the patients awoke and claimed to be in a different location. Since the time interval is only 35 minutes, either the physicians or the patients must be wrong, for 35 minutes is less than the hour that would be required for light to travel from point to point. 

As for P2, there seems little reason to doubt the physicians’ report at 6:25 am. The patients were anesthetized, as in many operations. If something had gone wrong and the patients were revived at 6:25 am, there is no reason to doubt that Sara would have woken up at the space station and Evelyn on Earth. More interesting is the idea that the patients are incorrect in describing themselves as having transferred locations. This is perhaps the crux of the matter. We will examine it below.

3. Not Wholly Physical 

The reason for thinking that persons are not wholly physical is simply that it is impossible for something wholly physical to be in two different locations at once. We may summarize the not wholly physical argument like this: 

P3: If the persons are wholly physical, then either the physicians or the patients are mistaken. 

P2: Neither the physicians nor the patients are mistaken. 

C: Persons are not entirely physical. 

The basic intuition undergirding P3 is the following:

Wholly Physical Identity Condition (WPIC): If X and Y are identical and X and Y are wholly physical, then X and Y must share a preponderance of matter, or share a preponderance of matter with intermediate stages, where each intermediate stage shares a preponderance of matter with the preceding and subsequent stages linking X and Y.
 

Think of the ship of Thebes. If the decaying hull is gradually replaced one plank at a time, it is possible that the ship of Thebes may last hundreds of years. But the ship several centuries hence may no longer be comprised of any of the original lumber. Yet a necessary condition for the survival of the ship of Thebes is that it maintains a preponderance of its physical matter from one stage to the next. So, suppose 1% of the ship is replaced every year, and so in a hundred years no original lumber remains. This does not violate WPIC because a preponderance of matter is maintained from one year to the next. If Sara wakes up on Earth after the brain state transfer, then she is not wholly physical. The assertion that she continues to exist on Earth violates WPIC—no preponderance of matter is shared between Sara on Saturn and Sara on Earth, nor are there intermediary stages that share a preponderance of matter.

I make no positive claims about the non-physical “essence” of persons, other than that they cannot be described in purely physical terms. At one extreme is the traditional dualist assumption that persons have an immaterial soul that is not subject to the laws of physics. This soul travels faster than the speed of light. At the other extreme is the idea that at least part of the essence of persons is an abstract “pattern”. Physicalists need then provide an account of the ontological status of abstract entities. The story is consistent with these and other non-physicalist theories, but it does not necessitate one over the other.
4. Not Somaticism 

The obvious means to deny these arguments is to say that Sara, Evelyn, and their friends, families, and colleagues are mistaken in believing that they have switched locations. A theory of personal identity that fits nicely with this reaction is somaticism: the view that bodily continuity is necessary for the preservation of personal identity. Since the particles that comprise Sara and Evelyn’s bodies prior to the operation have not been transported across the solar system, the somaticist will deny the claims by the patients that they have switched locations. Somaticists will say that Evelyn remains on Earth and Sara on Saturn.
 That is, somaticists deny P2 above, and clearly the argument fails without P2. 

There are several reasons for thinking that somaticism is wrong. One is that when we think about what we care about in others, it is not their physical continuity but their psychological continuity. Imagine that as far as Evelyn and Sara’s friends and family know, the two swapped places in the old-fashioned way: they took the one month journey between the two planets in a fusion rocket. (They each stayed in hiding on their respective planets to make everyone think they were traveling.) Their friends and family cannot tell that the person on Earth is not Sara, and that the person on near Saturn is not Evelyn. The reason, of course, is that they appear to think and act just as people have come to expect. The person on Earth pampers Puffy just as Sara would. The person on Earth appears to have the same quirky sense of humor that Sara has. When they reminisce with her, the person on Earth remembers everything that they would expect Sara to remember. The same of course for the person near Saturn: the person there has the same love of astronomy as family and friends have come to expect Evelyn to have. Suppose a year later, the news about the brain state transfer is announced. We would expect friends and family to be mildly surprised, but not to start treating the person on Earth as Evelyn rather than Sara. We can imagine Sara’s husband saying that he married Sara for her keen mind and sparkling personality, not because she happened to be some particular collection of atoms. He says he is not particularly upset by the fact that the keen mind and sparkling personality is located now in the body formerly inhabited by Evelyn. He adamantly denies committing adultery with Evelyn. 
The previous argument considers the question of persistence through time from a third person perspective. A similar argument can be made from the first person perspective. Suppose you receive news from medical professionals that you will have a stroke sometime in the next twenty four hours due to a congenital heart condition. Medication is available that will reduce the damage, but it is estimated that you will lose about 10 to 20% of your intellectual capacity. Your present job requires a high degree of intellectual acumen, so you will need to find a new occupation. Some of your hobbies also require a high degree of intellectual accomplishment, and so you will also have to find new hobbies or be content with much lower levels of performance. Still, the loss of intellectual capacity won’t be nearly as severe as some patients suffer. You certainly won’t be in a vegetative state. Your friends will still recognize you, although they will lament that your keen mind, memory and sense of humor have been vastly diminished.

 Your medical team offers a radical alternative: they can make a molecule for molecule identical copy of you, only the congenital heart defect can be fixed in the molecular copy. The proposal is to replace your present body with this molecular copy. What should you do? 

In thinking about which of these options is best for you, let us stipulate that the choice is to be entirely determined by what is best for you. This puts aside considerations such as the following: if a molecular copy is not made, then your friends and family will suffer. Perhaps your income will diminish after the stroke. These considerations muddy the waters because it would then be open to the somaticists to say that the best option is to have a molecular copy made, even though it would mean the end of you. Having a molecular copy made in these circumstances is like jumping on a grenade to save one’s platoon. It is a sacrifice made for moral concern for others.  

It is clear that the somaticists must recommend against having a molecular copy made. Despite the tragedy of losing intellect and some of your personality, this is your only choice for survival. According to somaticism, if you agree to have a copy of your body made, a new person will be created, one that may claim to be you, but this person will not be you. It is equally clear what the psychological continuity theory says: the best choice is to have the molecular copy made, since this does the most to preserve your psychological traits. 

This example may not be enough to convince the diehard somaticists, but I have yet to meet someone who would choose to suffer the stroke rather than take the molecular copy option. When forced to make a choice between the preservation of psychological traits or the preservation of the body, the choice for most clearly favors preservation of psychology.  Let us assume for the sake of the argument that both options mean that you will lose something valuable. In the case of not opting for the molecular copy, you will lose aspects of your intellect and personality. In the case of taking the construction of a molecular copy, you will (at least) lose your old body.

A third reason seeks to show that one of the main pillars of support for somaticism, the “mere replica” objection, is flawed. The mere replica objection can be illustrated with a classic thought experiment from Derrek Parfit:  

I enter the Teletransporter. I have been to Mars before, but only by the old method, a space-ship journey taking several weeks. The machine will send me at the speed of light. I merely have to press the green button. Like others, I am nervous. Will it work? I remind myself what I have been told to expect. When I press the button, I shall lose consciousness, and then wake up at what seems like a moment later. In fact I shall have been unconscious for about an hour. The Scanner here on earth will destroy my brain and body, while recording the exact states of all my cells. It will then transmit this information by radio. Traveling at the speed of light, the message will take three minutes to reach the Replicator on Mars. This will create, out of new matter, a brain and body exactly like mine. It will be in this new body that I shall wake up.

It is interesting to present the thought experiment to “teleportation newbies”, those who have not considered such thought experiments. Freshmen provide an annual crop of teleportation newbies for the author to investigate these issues. Many freshmen who hear Parfit’s version of the teleportation thought experiment for the first time are inclined to think that the person who wakes up on Mars is not the same person, but a mere replica. In my experience, at least half the students think the person on Mars is a mere replica: teleportation does not preserve personal identity. Such reactions seem to support the somaticists’ view. 

However, it may be that people are attracted to the “mere replica” view due to the fact that Parfit’s teleportation example is told as a future possibility, rather than as something that is a fait accompli. For example, there is little support for the mere replica objection when the teleportation example is told as a retrospective event, rather than prospective event, as in the following scenario: 

For millions of years, an advanced alien race has secretly used teleportation every day on the planet Earth. It seems that millions of years ago, the aliens waged an intergalactic war with their mortal enemies. The weapons left a form of radiation that destroys all higher intellects in a few days. Higher intellects include humans, apes, dolphins and a handful of other species. The aliens were not able to rid the solar system of this radiation, so they have opted for what they take to be the second best option: consciousness remediation. As soon as a higher intellect on earth goes to sleep, the aliens scan and destroy the present body and brain and replace it with a molecule for molecule identical copy. The aliens have secretly and successfully practiced consciousness remediation on Earth for millions of years. 

So if this story of consciousness remediation is true, then the question of how old one’s present body is, is answered in terms of how long one has been awake. Since almost all of us went to sleep last night, almost all inhabit a body less than 24 hours old. Notice that on this scenario, the somaticist is forced to say that we are less than twenty-four hours old. Since the body of the person who went to sleep last night was destroyed, and a new body was put in its place, a new person came into existence. The somaticist must say our memories of what happened a week or a year ago are false memories. They did not happen to us, since we are less than a day old. While committed somaticists must accept these consequences, among those who do not have a prior commitment to somaticism or psychological continuity theories, there is near universal assent to the idea that we are not one day old. That is, we survive the destruction of our bodies each time we go to sleep.

The fact that there is such a large discrepancy between the number who are willing to endorse the mere replica objection when it is told about a future possibility as compared with thinking about teleportation having transpired in the past, calls for an explanation. As intimated, I think much of the discrepancy can be explained by the fact that describing teleportation as a future possibility introduces a large number of uncertainties. Will the teleportation work? Will the person who emerges on Mars really speak and act like me? And so on. Of course, you can stipulate to your audience that the teleporter is guaranteed to work as advertised, but it is difficult for people to simply push aside these doubts. After all, the question is about their very survival. Of course, when teleportation is told as an event that has happened millions of times in the past, it is much easier to set aside such apprehensions, since molecule for molecule replacement has occurred billions of times before. 

Another means to sway responses in favor of somaticism involves “branching” cases. For example, if the thought is introduced that the teleportation device might create a molecule for molecule identical version of yourself on Mars, without destroying the version on Earth, then far more teleportation newbies are likely to say that teleportation does not preserve personal identity. The person on Mars is a mere replica. Such reactions seem to support the somaticists’ view. 

Again, however, reactions are greatly influenced by how the examples are described. Consider, for instance, the consciousness remediation example again, but with the following emendation. Instead of destroying the original body, the aliens keep the original person alive briefly, while the copy wakes up on earth. The aliens’ religion requires that they inform their intended prey that they will be consumed. So, the originals on the spaceship are told that they will be consumed by the aliens within an hour, but not to worry, since their lives will continue on Earth in another body. 

Again, the question is whether you are less than a day old, or whether you are decades old. The somaticist must say you are less than a day old. All of your memories from weeks or years ago are false memories. They did not happen to you because you were born today. The psychological theory says that these memories are not false (in the typical case). They happened to you, just not to your present body. The psychological theory may say that for a brief period, there were two of you. The new version of you slept in bed, while the older version resigned him or herself to being eaten. 

There is a huge difference in whether newbies believe that branching results in a loss of personal identity when the example is switched from a future possibility to a regular occurrence in the past. The explanation I prefer is that it is again apprehension of the unknown that drives this difference. If we think that branching has occurred billions of times for millions of years, it is much easier to think that we survive replication and branching. Somaticists, as far as I can tell, have no explanation for this discrepancy. 

5. Weak Psychological Continuity Theory of Personal Identity

A more plausible account of personal identity takes psychological continuity to be the grounds of identity of persons through time: 

Weak Psychological Continuity Theory of Personal Identity:  X and Y denote the same individual if there are overlapping sequences of psychological properties including intentions, actions, memories, beliefs, desires, and abilities.  

Assuming the weak Psychological Theory of Personal Identity, Evelyn and Sara are correct: we have good reason to suppose that what each patient says upon waking is true and that their friends and families are correct in identifying the patients. The patient on Earth has the beliefs, desires, and memories that overlap with the beliefs, desires, and memories of the individual anesthetized on Saturn and vice-versa.  For example, the patient who awakens on Saturn claims to have a burning desire to look through a telescope without light pollution. The patient who awakens on Earth says she misses her cat Puffy. This is just what people have come to expect of Sara and Evelyn. The theory also provides the result in the case of the big stroke: it would be entirely rational for you to ask for the replica to survive and not your present body. With psychological continuity theory, you survive in the replica body. It also gives the correct result in the perpetual molecular reconstruction case: if this scenario were true, we would not all be less than one day old. We would simply live in new bodies each day. 

The term ‘weak’ is used because the theory suggests only a sufficient condition for personal identity through time. So, just because there is no psychological continuity between X and Y, this is not enough to show that X and Y is not the same person. For example, Terri Schiavo was reportedly “brain dead”, meaning that she had no higher mental life. If psychological continuity is a necessary condition for survival, and the body referred to as ‘Terry Schiavo’ lacks any psychological states, it would follow that the entity in the bed referred to as ‘Terry Schiavo’ is not Terry Schiavo. However, the view put forward here takes no position on whether bodily continuity itself might be sufficient where psychological continuity is lacking. 

Some versions of psychological continuity highlight certain psychological states as particularly important, e.g., Locke thought continuity of memory is of particular importance. For our purposes, we need not highlight any particular psychological states. If Evelyn’s brain is rearranged to have exactly the same atomic structure as Sara’s brain at the time of the scan, we will suppose that all relevant psychological states will be preserved. Sara’s beliefs, desires, memories, hopes, and dreams about her cat and other matters will survive when she awakens in Evelyn’s body. 

6. Consistency with Physicalism

The story of Sara and Evelyn traveling faster than the speed of light is consistent with our best physical theory, but it is inconsistent with physicalism. Any apparent tension between these two claims can be alleviated by stipulating that the aim of physical theory is a complete and true account of everything that is physical. Physicalism is the view that everything that exists is physical. It is the latter claim that the story challenges.

Still, it may sound strange to think that this story is alleged to challenge physicalism. After all, it does not appear to appeal to the dualist’s traditional two substances: physical stuff and soul stuff. Of course, as noted, one could explain how it is that Sara was near Saturn and then on Earth in less time than it would take light to travel this distance by appealing to soul stuff. If we have souls like angels, and these can travel faster than the speed of light, then this would be one explanation. However, nothing like this is offered in the story. The idea that memories, beliefs, desires, and other personality traits would be recreated by rearranging the molecular structure of Evelyn’s and Sara’s brains sounds like something a physicalist would say. 

It is certainly true that the story assumes that identical molecular structure will result in the same psychological states, and that no appeal to an ethereal soul is made, but this is not sufficient for physicalism. The reason, again, is that these assumptions are consistent with faster-than-light travel; and faster-than-light travel is inconsistent with our best physical theory. We can turn the point around: if one insists that persons are entirely physical, and one admits that Sara and Evelyn may switch places as described in the story, then one will have to reject our best physical theory in order to preserve physicalism. One can’t have it both ways: either our best physical theory or physicalism must go. 

7. Escaping Death

Our analysis tells us that physics alone cannot provide accurate predictions about death. Consider the following scenario. On one of the space stations orbiting Saturn, a bomb has been discovered. Everyone is evacuated except Evelyn, who attempts to disarm the bomb. Physicists confirm that it is a hydrogen bomb and that if it goes off, everything on the space station will be destroyed. Evelyn, unfortunately, is unable to dismantle the bomb. Physicists console themselves that at least her death was quick and painless. As you no doubt suspected, Evelyn, in fact, survived. She made a scan of her molecular structure two hours before she attempted to dismantle the bomb. The information was sent to Earth for safe keeping. A molecule for molecule identical body was created on Earth after the explosion. 

Evelyn’s most recent memories were lost, since the scanner can only encode her memories up to the point of getting a scan. She awoke on Earth saying that she suspects that she was not successful in dismantling the bomb, since she has no memories of doing so. Her last memories are of being anesthetized prior to being scanned on the space station near Saturn. So, she lost two hours of her life. This in itself is not sufficient to say she is not one and the same person, since many people experience short-term memory loss without losing their identity. 

This not to say physics is irrelevant to predicting death. The claim, rather, is about its sufficiency. On its own, physics is not sufficient to predict death because the best physics can do is predict the fate of collections of molecules. But we are not mere collections of molecules; we are something more. It is this something more that physics cannot account for. 
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� ‘P’ stands for ‘premise’ and ‘C’ for ‘conclusion’.


� The term ‘preponderance’ is intentionally vague. For the purposes of this argument we don’t even need the assumption that physical continuity requires more than 50% mass in common between successive stages, it could be lower than 1% and the story would still work, since there is no discernible exchange of physical stuff between the patients. 


� Alternatively, somaticists might say simply that Evelyn and Sara died, rather than switched places. New persons have been created by the brain transfer device. This would be to interpret bodily continuity as merely necessary for continuity of identity. Nothing is gained by running through this alternative, so we will ignore it for present purposes. 
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