
 

 



Weird! Quantum Entanglement 

Can Reach into the Past 
by Clara Moskowitz   |   April 30, 2012 09:42am ET  

 

 

Scientists have entangled particles in such a way that a future decision can affect the past states of the particles. 

 

 

Spooky quantum entanglement just got spookier. 

Entanglement is a weird state where two particles remain intimately connected, even when 

separated over vast distances, like two die that must always show the same numbers when rolled. 

For the first time, scientists have entangled particles after they've been measured and may no 

longer even exist. 

If that sounds baffling, even the researchers agree it's a bit "radical," in a paper reporting the 

experiment published online April 22 in the journal Nature Physics. 

http://www.livescience.com/17264-quantum-entanglement-macroscopic-diamonds.html


"Whether these two particles are entangled or separable has been decided after they have been 

measured," write the researchers, led by Xiao-song Ma of the Institute for Quantum Optics and 

Quantum Information at the University of Vienna. 

Essentially, the scientists showed that future actions may influence past events, at least when it 

comes to the messy, mind-bending world of quantum physics. 

In the quantum world, things behave differently than they do in the real, macroscopic worldwe 

can see and touch around us. In fact, when quantum entanglement was first predicted by the 

theory of quantum mechanics, Albert Einstein expressed his distaste for the idea, calling it 

"spooky action at a distance." 

The researchers, taking entanglement a step further than ever before, started with two sets of 

light particles, called photons. [Stunning Photos of the Very Small] 

The basic setup goes like this: 

Both pairs of photons are entangled, so that the two particles in the first set are entangled with 

each other, and the two particles in the second set are entangled with each other. Then, one 

photon from each pair is sent to a person named Victor. Of the two particles that are left behind, 

one goes to Bob, and the other goes to Alice. 

But now, Victor has control over Alice and Bob's particles. If he decides to entangle the two 

photons he has, then Alice and Bob's photons, each entangled with one of Victor's, also become 

entangled with each other. And Victor can choose to take this action at any time, even after Bob 

and Alice may have measured, changed or destroyed their photons. 

"The fantastic new thing is that this decision to entangle two photonscan be done at a much later 

time," said research co-author Anton Zeilinger, also of the University of Vienna. "They may no 

longer exist." 

Such an experiment had first been predicted by physicist Asher Peres in 2000, but had not been 

realized until now. 

"The way you entangle them is to send them onto a half-silvered mirror," Zeilinger told 

LiveScience. "It reflects half of the photons, and transmits half. If you send two photons, one to 

the right and one to the left, then each of the two photons have forgotten where they come from. 

They lose their identities and become entangled." 

http://www.livescience.com/18814-humans-spooky-quantum-entanglement.html
http://www.livescience.com/5499-einsteins-spooky-physics-entangled.html
http://www.livescience.com/16369-nikon-small-world-photos-2011.html
http://www.livescience.com/18814-humans-spooky-quantum-entanglement.html


Zeilinger said the technique could one day be used to communicate between superfast quantum 

computers, which rely on entanglement to store information. Such a machine has not yet been 

created, but experiments like this are a step toward that goal, the researchers say. 

"The idea is to create two particle pairs, send one to one computer, the other to another," 

Zeilinger said."Then if these two photons are entangled, the computers could use them to 

exchange information." 

 

Scientists show future events decide 

what happens in the past 
By Stephen Morgan     yesterday in Science 

An experiment by Australian scientists has proven that what happens to particles in the past 

is only decided when they are observed and measured in the future. Until such time, reality 

is just an abstraction. 

 
    
 

 

http://electronics.toptenreviews.com/tech-goes-rugged.html?cmpd=ttr-ls
http://electronics.toptenreviews.com/tech-goes-rugged.html?cmpd=ttr-ls
http://www.digitaljournal.com/user/940015
http://www.digitaljournal.com/science


Quantum physics is a weird world. It studies subatomic particles, which are the essential 

building blocks of reality. All matter, including ourselves are made up of them. But, the 

laws governing the tiny microscopic world seem to be different to those dictating how 

larger objects behave in our own macroscopic reality. 

Quantum laws tend to contradict common sense. At that level, one thing can be two 

different things simultaneously and be at two different places at the same time. Two 

particles can be entangled and, when one changes its state, the other will also do so 

immediately, even if they are at opposite ends of the universe – seemingly acting faster 

than the speed of light. 

Particles can also tunnel through solid objects, which should normally be impenetrable 

barriers, like a ghost passing through a wall. And now scientists have proven that, what 

is happening to a particle now, isn't governed by what has happened to it in the past, but 

by what state it is in the future – effectively meaning that, at a subatomic level, time can 

go backwards. 

To bamboozle you further, this should all be going on right now in the subatomic 

particles which make up your body. 

If all this seems utterly incomprehensible and sounds downright nuts, you're in good 

company. Einstein called it "spooky" and Niels Bohr, a pioneer of quantum theory once 

said: “if quantum mechanics hasn’t profoundly shocked you, you haven’t understood it 

yet.” 

In this latest experiment, carried out by scientists at the Australian National University, 

lead researcher Andrew Truscott said in a press release that they have proven that 

"reality does not exist if you are not looking at it.” 

Scientists have shown long ago that a particle of light, called a photon, can be both a 

wave and a particle by using the so-called double slit experiment. It showed that when 

light is shone at two slits in a screen, a photon is able to pass through one of them as a 

particle and both of them as a wave. 

Australia's New.com.au explains, 

"Photons are weird. You can see the effect yourself when shining a light through two 

narrow slots. The light behaves both like a particle, going through each slot and casting 

direct light on the wall behind it — and like a wave, generating an interference pattern 

resulting in more than two stripes of light." 

http://www.sciencedaily.com/releases/2015/05/150527103110.htm
http://simple.wikipedia.org/wiki/Young%27s_double-slit_experiment
http://www.news.com.au/technology/science/quantum-theorys-crazy-reality-demonstrated-by-australian-scientists/story-fn5fsgyc-1227380723772


 

Classic double split experiment 

Wiki 

Quantum physics postulates that the reason for this is that a particle lacks definite 

physical properties and is defined only by the probabilities of it being in different states. 

You could say it exists in a suspended state, a sort of super-animation until it is actually 

observed, at which point, it takes on the form of either a particle or wave, while still 

having the properties of both. 

This was discovered when scientists carrying out double-slit experiments noticed that 

when a photon wave/particle is observed, it collapses, so it wasn't possible to see it in 

both states at once. Thus, it isn't possible to measure both the position of a particle and 

its momentum at the same time. 

However, a recent experiment – reported in Digital Journal– has now captured an 

image of a photon as both a wave and a particle for the first time. 

http://www.digitaljournal.com/science/first-ever-photo-of-light-as-both-wave-and-particle-at-same-time/article/427484
http://www.digitaljournal.com/image/242749


 

The first-ever image of light behaving as both a particle and a wave. 

Fabrizio Carbone/EPFL 

As News com.au puts it, the problems that still puzzles scientists is, "What makes a 

photon decide when to be one or the other?" 

The Australian scientists set up an experiment similar to the double-slit one to try to 

estimate when particles took on a particle or wave form. 

But instead of using light, they applied helium atoms, which are "heavier" than light 

photons, in the sense that photons have no mass, whereas atoms do. This was significant 

they said. 

http://www.digitaljournal.com/image/229358


“Quantum physics predictions about interference seem odd enough when applied to 

light, which seems more like a wave, but to have done the experiment with atoms, which 

are complicated things that have mass and interact with electric fields and so on, adds to 

the weirdness,” said PhD student Roman Khakimov, who was involved in the 

experiment. 

Nevertheless, they expected the atom to behave just like light, meaning that it would 

take on both the form of a particle and/or a wave. This time they fired the atoms at two 

grate-like forms created by lasers, although the effect was similar to a solid grate. 

However, the second grate was only put in place after the atom had passed through the 

first one. And the second grate wasn't applied each time, only randomly, to see how the 

particles reacted differently. 

What they found was that, when there were two grates in place, the atom passed 

through it on many paths in a wave form, but, when the second grate was removed, it 

behaved like a particle and took only one path through. 

So, what form it would take after passing through the first grate depended on whether 

the second grate was put in place afterward. Therefore, whether it continued as a 

particle or changed into a wave wasn't decided until a future event had already taken 

place. 

Time went backwards. Cause and effect appear to be reversed. The future caused the 

past. The arrow of time seemed to work in reverse. 

The decisive point when its form was decided was when the quantum event was 

observed and measured. Before that, whatever would take place existed in a suspended 

state, the atom had not yet "decided" what to do. 

Professor Truscott said that the experiment showed that; 

“A future event causes the photon to decide its past.” 

There is also good evidence that quantum processes take place inside our brains and 

within our body cells, as reported by the Guardian last year. 

However, I wouldn't advise you to run at a wall to see if you can pass through it, and I 

doubt that what you're doing now is being decided by your future self already acting 

tomorrow. Nevertheless, it would be nice if, on my next birthday, I became a year 

younger. 

 

http://www.theguardian.com/science/2014/oct/26/youre-powered-by-quantum-mechanics-biology


 
 

 
Future choices, past consequences? 

What you do today could affect what happened yesterday – that is the bizarre conclusion of a thought 

experiment in quantum physics described in a preprint article by Yakir Aharonov of Tel-Aviv University in 

Israel and colleagues. 

It sounds impossible, indeed as though it is violating one of science's most cherished principles – 

causality – but the researchers say that the rules of the quantum world conspire to preserve causality by 

"hiding" the influence of future choices until those choices have actually been made. 

At the heart of the idea is the quantum phenomenon of "nonlocality", in which two or more particles exist 

in interrelated or "entangled" states that remain undetermined until a measurement is made on one of 

http://images.iop.org/objects/phw/news/16/8/6/causality.jpg
http://arxiv.org/abs/1206.6224
http://images.iop.org/objects/phw/news/16/8/6/causality.jpg


them. Once the measurement takes place, the state of the other particle is instantly fixed too, no matter 

how far away it is. Albert Einstein first pointed out this instantaneous "action at a distance" in 1935, when 

he argued that it meant quantum theory must be incomplete. Modern experiments have confirmed that 

this instantaneous action is, in fact, real, and it now holds the key to practical quantum technologies such 

as quantum computing and cryptography. 

Aharonov and his co-workers describe an experiment for a large group of entangled particles. They argue 

that, under certain conditions, the experimenter's choice of a measurement of the states of the particles 

can be shown to affect the states that the particles were in at an earlier time, when a very loose 

measurement was made. In effect, the earlier "weak" measurement anticipates the choice made in the 

later "strong" measurement. 

4D rather than 3D 
The work builds on a way of thinking about entanglement called "two-state vector formalism" (TSVF), 

which was proposed by Aharonov three decades ago. TSVF considers the correlations between particles 

in 4D space–time rather than 3D space. "In three dimensions it looks like some miraculous influence 

between two distant particles," says Aharonov's colleague Avshalom Elitzur of the Weizmann Institute of 

Science in Rehovot, Israel. "In space–time as a whole, it is a continuous interaction extending between 

past and future events." 

Aharonov and team have now discovered a remarkable implication of TSVF that bears on the question of 

what the state of a particle is between two measurements – a quantum version of Einstein's famous 

conundrum of how we can be sure the Moon is there without looking at it. How can you find out about the 

particles without measuring them? TSVF shows that it is possible to get at the intermediate information – 

by making sufficiently "weak" measurements on a bunch of entangled particles prepared in the same way 

and calculating a statistical average. 

Gentle measurements 
The theory of weak measurement – first proposed and developed by Aharonov and his group in 1988 – 

dictates that it is possible to "gently" or "weakly" measure a quantum system and to gain some 

information about one property (say, position) without appreciably disturbing the complementary property 

(momentum) and therefore the future evolution of the system. Though the amount of information obtained 

for each measurement is tiny, an average of multiple measurements gives an accurate estimation of the 

measurement of the property without distorting its final value. 

Each weak measurement can tell you something about the probabilities of different states (spin value up 

or down, say) – albeit with a lot of error – without actually collapsing the particles into definite states, as 

would happen with a strong measurement. "A weak measurement both changes the measured state and 

informs you about the resulting localized state," says Elitzur. "But it does both jobs very loosely, and the 

change it inflicts on the system is weaker than the information it gives you." 

As a result, Elitzur explains, "every single weak measurement in itself tells you nearly nothing. The 

measurements provide reliable outcomes only after you sum them all up. Then the errors cancel out and 

you can extract some information about the ensemble as a whole." 

In the researchers' thought experiment, the results of these weak measurements agree with those of later 

strong measurements, in which the experimenter chooses freely which spin orientation to measure – 

even though the particles' states are still undetermined after the weak measurements. What this means, 

explains Elitzur, is that within TSVF "a particle between two measurements possesses the two states 

indicated by both of them, past and future". 

Nature is fussy 
The catch is that, only by adding subsequent information from the strong measurements can one reveal 

what the weak measurements were "really" saying. The information was already there – but encrypted 

and only exposed in retrospect. So causality is preserved, even if not exactly as we normally know it. Why 



there is this censorship is not clear, except from an almost metaphysical perspective. "Nature is known to 

be fussy about never appearing inconsistent," says Elitzur. "So it is not going to appreciate overt 

backward causality – people killing their grandfathers and so on." 

Elitzur says that some specialists in quantum optics have expressed interest in conducting the experiment 

in the laboratory, which he thinks should be no more difficult than previous studies of entanglement. 

Charles Bennett of IBM’s T J Watson Research Center in Yorktown Heights, New York, who is a 

specialist in quantum-information theory, is not convinced. He sees TSVF as only one way of looking at 

the results, and believes that the findings can be interpreted without any apparent "backward causation", 

so that the authors are erecting a straw man. "To make their straw man seem stronger, they use 

language that obscures the crucial difference between communication and correlation," he says. He adds 

that it is like an experiment in quantum cryptography in which the sender sends the receiver the 

decryption key before sending (or even deciding on) the message, and then claims that the key is 

somehow an "anticipation" of the message. 

However, Aharonov and colleagues suspect that their findings might even have implications for free will. 

"Our group remains somewhat divided on these philosophical questions," says Elitzur. Aharonov's view, 

he says, "is somewhat Talmudic: everything you're going to do is already known to God, but you still have 

the choice." 

 

https://www.youtube.com/watch?v=2GE4yeW8tLE 

 

Reverse speech 
This article is about the theory of reversed messages in normal speech. For hidden messages in 

recordings, see backmasking. For the act of speaking backwards, see phonetic reversal. For the act 

of speaking while inhaling or gasping, see ingressive speech. 

Reverse speech is a pseudoscience[1][2][3] first advocated by David John Oates which gained publicity 
when it was mentioned on Art Bell's nightly Coast to Coast AM radio talk show.[4] It claims that 
during spoken language production, human speakers subconsciously produce hidden 
messages that give insights into their innermost thoughts. Oates claims that it has applications 
in psychotherapy, criminology and business negotiation.  

Claims 

 

"small step for [a] man", 

followed by the same 

phrase reversed 

 
MENU 
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Oates' claim is that, on average, once in every 15–20 seconds of casual conversation a person 
produces two related sentences—a "forward-spoken" message that is heard consciously, and a 
"backwards" message unconsciously embedded in the person's speech. These two modes of 
speech, forward and backward, are supposedly dependent upon each other and form an integral 
part of human communication. In the dynamics of interpersonal communication both modes of 
speech combine to communicate the total psyche of the person, conscious as well as unconscious. 
Oates claims that backward speech is always honest and reveals the truth about the speaker's 
intentions and motivations.[5] The most famous recording that allegedly demonstrates this is the 
speech given by Neil Armstrong at the time of the first manned lunar landing on 20 July 1969. If 
played backwards, the words "small step for man" sound somewhat like "Man will space walk."[6] 

One explanation for this phenomenon is pareidolia, the tendency of the human brain to perceive 
meaningful patterns in random noise. Pareidolia is even more likely to occur when a person 
consciously tries to detect a pattern, as is the case for someone listening for intelligible phrases in 
backwards speech. The power of suggestion is then used to nudge the listener to hear what the 
presenter wants him to hear. David John Oates, for example, almost always tells the listener in 
advance what he should expect to hear, thereby planting a suggestion that would make the listener 
more likely to actually "hear" that phrase. A study has shown that when listening to the same clips 
without being told in advance what to expect, the results have a higher variation.[2] 

Rejection by the scientific community 

Most academics in the field of linguistics have not paid attention to Oates' work,[7] and it has been 
called a pseudoscience.[1][2] For the most part, universities and research institutes have refused to 
test Oates' theories because of a lack of theoretical basis to make his predictions even worth testing, 
and the fact that many of his claims are untestable,[2][3][8] but one of the few scientific experiments to 
evaluate Oates' claims did not support his findings.[7] Others have criticized "reverse speech" as 
lacking a rigorous methodologyand not being informed by an understanding of issues in 
linguistics,[2] and characterized Oates as "more interested in making a profit than educating others," 
pointing out the large amount of merchandise and services his website sells.[1][8] Reverse speech has 
been compared to the controversial field (labelled a pseudoscience by some) of neuro-linguistic 
programming.[8] Because of the "dogmatic" tone of Oates' material, reverse speech has been 
compared to "fringe literature."[2] 

Oates' own claims about the applications of reverse speech have also been challenged. One report 
has questioned whether reverse speech was ever really used in police work, as Oates 
claimed.[2] Likewise, his claim that reverse speech has applications inpsychology and psychotherapy 
is not supported by mainstream research in those fields.[2] Oates' work has been described as 
"dangerous" because of its potential for misuse and the likelihood of leading to false accusations of 
people in criminal courts, similarly to the controversial practice of facilitated communication.[1] 
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 A Massachusetts Institute of Technology professor of 
philosophy has presented a new theory of time 
 Dr Bradford Skow says the idea that time flows like a river is not correct 

 Instead he claims space-time is a 'block universe' where the past, present and future all 
exist together 

 If we were to look down upon the universe, we would see time spread out 
 But he adds the present is not a 'spotlight' in time - but rather we are in a 'temporally 

scattered' condition 
 
By JONATHAN O'CALLAGHAN FOR MAILONLINE 
PUBLISHED: 11:58 GMT, 30 January 2015   

 

The old adage that 'time is like a river', suggesting that we move through it like a ship 
sailing on water, may be wrong. 
A new theory claims that time does not move forward, but rather, everything in time is 
ever-present. 
According to the theory, if we were to ‘look down’ upon the universe, we would see time 
spread out in all directions, just as we see space at the moment. 
Scroll down for video   
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A Massachusetts Institute of Technology professor of philosophy has presented a new theory of time. Dr Bradford Skow says the idea that 
time flows like a river (stock image shown) is not necessarily correct. Instead he claims space-time is a 'block universe' where the past, 
present and future all exist together 

The intriguing theory was put forward by Dr Bradford Skow, an associated professor of philosophy at the 

Massachusetts Institute of Technology (MIT). 
In his new book, Objective Becoming, he examines some of the theories that have been postulated to explain time. 

 
 ‘When you ask people, “Tell me about the passage of time,” they usually make a metaphor,’ he said. 

THE ARROW OF TIME  
In 1927 British astronomer Arthur Eddington first devised the ‘one-way direction’ or ‘asymmetry ‘ of time. 
He said that by studying the organisation of matter, it was possible to make a 4D map of the universe. 
The so-called ‘arrow of time’ supposedly points to a move spread out and ‘random’ future, toward which everything is 
moving. 
This is also known as entropy, which tends to increase with time. 
Entropy, a consequence of the Second Law of Thermodynamics, will increase as energy dissipates and matter and 
energy disperse. 
This means that entropy will always increase in the universe. 
Some say this may lead to a ‘heat death’ future where everything is spread so thinly that nothing can exist any more 
– a scenario famously postulated in Isaac Asimov’s short story The Last Question. 
However, owing to the law of gravity, some think such a future is not a possibility. 
And Dr Skow thinks the 'arrow of time' theory itself is not necessarily correct.  
‘They say time flows like a river, or we move through time like a ship sailing through the sea.’ 
Another theory states that the present is a ‘spotlight’ that moves from the past to the future, with us being located in 
the spotlight as it moves forward. 
Dr Skow, however, said he ‘wouldn’t want to believe in that unless I saw good arguments for it.’ 
Rather, he favours a theory known as the ‘block universe’, which states that the past, present and future already 
exist. 
Dr Skow said that he does not think events sail past us and vanish forever - instead, they exist in different parts of 
space-time. 

http://newsoffice.mit.edu/2015/book-brad-skow-does-time-pass-0128
https://global.oup.com/academic/product/objective-becoming-9780198713272?cc=us&lang=en&


‘The block universe theory says you’re spread out in time, something like the way you’re spread out in space,' Dr 
Skow said. 
‘We’re not located at a single time.’ 
Instead he says we are in a 'temporarily scattered' condition.   
He asserts that our passage through space-time is not like a spotlight - and the experiences you had yesterday, last 
week, or even years ago are all real. 
But he says time travel between the different times is not possible, as we are now in a different part of space-time. 

 

Dr Skow (pictured) said that he does not think events sail past us and vanish forever - instead, 
they exist in different parts of spacetime. ‘The block universe theory says you’re spread out in 
time, something like the way you’re spread out in space,' he said. ‘We’re not located at a single 
time’ 
If we were to look down upon the universe, we would see time spread out, said Dr Skow. But he 
adds the present is not a 'spotlight' in time - but rather we are in a 'temporally scattered' 
condition. 
His theory follows another postulated by scientists back in December. 
They proposed that at the moment of the Big Bang, a 'mirror universe' to our own was created 
that moves in the opposite direction through time - and intelligent beings in each one would 
perceive the other to be moving backwards through time. 
The radical theory was proposed by Dr Julian Barbour of College Farm in the UK, Dr Tim 
Koslowski of the University of New Brunswick in Canada and Dr Flavio Mercati of the Perimeter 
Institute for Theoretical Physics, also in Canada. 
Their research attempts to answer questions that remain about the ‘arrow of time’ - which is the 
concept that time is ‘symmetric’ and everything moves forwards. 
They say that at the time of the Big Bang not one but two universes formed – both moving 
equally in each direction through time, but opposite to each other. 
 
 
 

 
 
 
 
 
 
 



Physicist Sean Carroll explains how the universe is accelerating 

 

 



His theory follows another postulated by scientists back in December. They proposed that at the 
moment of the Big Bang (illustrated), a 'mirror universe' to our own was created that moves in 
the opposite direction through time - and intelligent beings in each one would perceive the other 
to be moving backwards 
This universe would not be exactly the same as ours, though; it would have evolved and 
changed in its own way, completely separate to our own. 
However, it would be subject to the same laws of physics, so it would likely have planets, stars 
and galaxies just like in our version of the cosmos. 
And Dr Barbour told MailOnline the theory could open up a new way to think about the Big 
Bang.  
‘At the moment when people talk about the Big Bang, they more or less throw their hands up in 
despair and say they can’t say what happened,' he said. 
‘Now our work is beginning to suggest we can actually say more than people thought.’ 
Which theory of time proves to be correct, though - Dr Skow's block universe, the mirror 
universe or perhaps another - remains to be seen. 

 

Research shows evidence 

of mental time travel 
Mental time travel, or chronesthesia, is the brain's use of memory to think about the past, 

present and future. 
By: Katherine Butler 

January 5, 2011, 12:38 p.m. 
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Movies like "Inception" follow the mind as it works in different levels of consciousness. In the movie, people 

travel through various levels of imagined reality. Physorg.com reports on a new study that shows evidence of a 

similar function in the human brain. Chronesthesia is the brain’s ability to be aware of the past and the future 

while mentally “traveling” to a subjective time frame. Experts are hopeful that these findings may pave the 

way to a greater understanding of the mysteries of the brain. 

Chronesthesia was first defined by Dr. Endel Tulving, a University of Toronto professor emeritus and visiting 

professor in cognitive neuroscience at Washington University. Tulving has extensively researched memory 

since the 1950s. He proposes that chronesthesia is the brain’s ability to be constantly aware of the past, present 

and future. 

As he explained to the American Psychological Association, not all kinds of memory are tied to 

time. According to Tulving, “You don't need mental time travel to remember a chemical formula or your 

mother's maiden name. You can know a lot of things without mental time travel, but you can't remember 

events from your past, or anticipate your future, without it." This can also be referred to as semantic memory, 

which is when facts are not tied to time. Episodic memory is time-related and knows when an event took place. 

When you recall the chicken dinner you had last night, you know you ate it last night. This is also called 

subjective time. 

Apparently, our brain functions differently as we think about different concepts of time. Tulving, along with 

Lars Nyberg from Umea University in Umea, Sweden; Reza Habib from Southern Illinois University in 

Carbondale, Ill.; and Alice S. N. Kim, Brian Levine of the University of Toronto asked study participants to 

think about taking a short walk in what they termed the imagined past, the real past, the present, or the 

imagined future. AsPhysorg.com reports, researchers were able to see that different parts of the brain reacted 

when subjects thought about the past and future compared with the present. 

As Tulving told Phsyorg.com, “I would say, the most important result of our study is the novel finding that 

there seem to exist brain regions that are more active in the (imagined) past and the (imagined) future than they 

are in the (imagined) present. That is, we found some evidence for chronesthesia. Before we undertook this 

study, it was entirely possible to imagine that we find nothing!” 

Ultimately, Tulving believes chronesthesia is a result of evolution, when people learned that the lessons of the 

past could shape their future decisions. Hopes are that the continued study of chronesthesia will result in a 

greater understand of past and future thinking. 
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Psychologist Endel Tulving offered a theory on our uniquely human ability to act today based on our past 
and future. 

By BRIDGET MURRAY 

Monitor Staff 

October 2003, Vol 34, No. 9 

Print version: page 62 

Remembering, to most of us, means recalling a past occurrence. But to Endel Tulving, PhD, the mechanisms of 

memory evoke the future as well. The reason? Memory allows us to mentally travel backward in time as well as into 

the future, explained Tulving, a University of Toronto professor emeritus and visiting professor in cognitive 

neuroscience at Washington University, in a presidential invited address at APA's 2003 Annual Convention in 

Toronto. 

Tulving's theory stems from extensive memory research he's conducted since the 1950s at Toronto, Yale University 

and the Toronto-based Rotman Research Institute--and, he said, others' research supports it too. He proposed an 

official term for, and definition of, what makes such mental time travel possible: 

Chronesthesia--A hypothetical brain/mind ability or capacity, acquired by humans through evolution, that allows 

them to be constantly aware of the past and the future. 

Of course, Tulving noted, not all forms of memory--and there are many--are time-related. The "episodic" kind, 

involving recollection of past personal experience, is, he said. But the "semantic" kind, involving acquisition, retention 

and retrieval of facts, is not. 

"You don't need mental time travel to remember a chemical formula or your mother's maiden name," he explained. 

"You can know a lot of things without mental time travel, but you can't remember events from your past, or anticipate 

your future, without it." 

Tulving went on to explain how and why humans have adapted chronesthesia--a learned capability absent in other 

animals and human infants--to advance their survival. And he urged other psychologists to help build a research base 

on its workings. 

Time travel's benefits 

Over time, said Tulving, people discovered that recalling past events helped them learn what to avoid and how to 

behave in the future--its key feature, he said. In social relationships, for example, it enabled them to distinguish 

friends from foes; in the occupational and food-gathering arenas, it helped them to develop tools that worked well and 

to discard ones that didn't. 

The higher-order process of chronesthesia, he explained, allows people to update information critical to surviving, 

thriving and dealing with changes in their world. In addition, it aids semantic memory by attaching personal stories to 

facts, giving people's experiences temporal and emotional dimensions, which make them more believable. 

Nothing makes such benefits of chronesthesia more apparent than studying people who have suffered brain damage 

that impairs their mental time travel ability but does not affect other cognitive functions, said Tulving. He related the 

case of an amnesiac man, "K.C.," who had sustained multiple brain lesions, including hippocampal lesions, in a 

motorcycle accident. 

The patient could solve math problems, but he couldn't remember ever taking a math class, or, for that matter, 

couldn't recall how he came to Tulving's office for an interview. Similarly, the patient knew from semantic memory that 

his family owned a lake house two hours away. But he had no memory of ever visiting it, and no idea when he'd likely 

return there. 

The patient was missing the "human ability to project our own past into the future," said Tulving. That ability, he 

believes, has enabled us to create and pass down a wealth of cultural knowledge through the generations, including 

how to: 

 Plant seeds. 



 Provide the dead with grave goods--weapons, ornaments, utensils and the like that are buried with the dead for their 

use in the afterworld. 

 Make and keep records. 

 Formally educate the young (to benefit them in the future). 

 Create gods and invent ways of pleasing them. 

 Explore the stars. 

Brain bases? 

As for hard scientific evidence of chronesthesia's existence, there's "zero, none, very little--it's just an idea," said 

Tulving. But, he said, emerging imaging research promises to help shed light on its brain mechanisms and has 

already suggested that higher-order thinking regions, such as the prefrontal cortex, are involved. 

He admonished, however, that no function--chronesthesia or any other--"holds a particular seat in the brain; it's all 

over the place." 

In addition, said Tulving, thought experiments and studies in developmental psychology and psychopharmacology, to 

name just a few areas, could begin to build a research base on what "pastness" has in common with "futureness." 

After all, he said, "The kind of culture that Homo sapiens have created over the past 40,000 years or so can be 

produced only by individuals whose intelligence includes conscious awareness of the future in which they and their 

progeny will continue to live and survive." 

 

 



 


