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Introduction: Materialism and quantum criticism

Flatland: A Romance of Many Dimensions, a satirical novella by Edwin Abbott published in 1884, uses the fictional two-dimensional world of Flatland to comment on the hierarchy of Victorian culture. The narrator “Square,” who guides the readers through some of the implications of life in two dimensions, dreams of a visit to a one-dimensional world, “Lineland,” inhabited by men consisting of lines; he is then visited by a Sphere, but is unable to see the three-dimensional object as anything other than a circle (more precisely, a disk). After the Square’s mind is opened to new dimensions, he tries to convince the Sphere of the theoretical possibility of the existence of a fourth dimension and higher spatial dimensions. The Square then has a dream in which the Sphere introduces him to a zero-dimensional space, Pointland, of whom the Point (sole inhabitant, monarch, and universe in one) perceives any communication as a thought originating in his own mind…

After its publication the book was half-forgotten; it was discovered again after Einstein’s general theory of relativity brought to prominence the concept of a fourth dimension.1 Recent trends in quantum mechanics—specifically, the holographic principle—rendered Flatland even more prophetic while inverting the entire perspective. If the three-dimensional reality available to our senses can be thought of as a hologram, an image of reality generated by an unimaginably distant two-dimensional boundary, the problem is no longer to explain additional dimensions outside of our standard reality but, on the contrary, to grasp how


everything there is to know about strings and gravity in a four-dimensional anti-de-Sutter universe can be encrypted in quantum interactions of ordinary particles and fields lying entirely in the three-dimensional boundary surface. The surface world would function as a kind of hologram … It is almost as if you could learn everything about the interior of an orange by meticulously analyzing its skin.2





The latest developments move us even further towards Pointland: “The complete notion of a point of space-time in fact consists of the appearance of the entire universe as seen from that point.”3

How can we account for these paradoxes in the terms of materialism? Lenin wrote his Materialism and Empiriocriticism as a materialist reply to attempts by obscurantist philosophers to give a spiritualist twist to new scientific discoveries—discoveries which seemed to undermine materialism, or at least contain the potential to do so.4 Today, a little bit more than a century later, we are witnessing similar attempts to give a spiritualist spin to quantum mechanics. The fact that entangled particles can influence each other faster than the speed of light is taken as proof that there is a spiritual domain of instant communication outside material reality; the fact that a wave function collapses into reality through observation is interpreted as a proof that observation creates reality … no wonder many podcasts claim that quantum mechanics proves material reality is a simulacrum, that all there is, is spirit, etc.5 Such views have proliferated recently, after the set of orthodox interpretations of quantum mechanics known as the “Copenhagen interpretation” which dominated traditional teachings for much of the twentieth century were largely abandoned. In the absence of these consensus principles, questions about the ontological status of quantum phenomena exploded. While fully endorsing the results of quantum mechanics, the present book follows Lenin’s insight that, with each big scientific discovery, the notion of materialism should be radically rethought.

This is not to say that Materialism and Empiriocriticism is a perfect book, or a model to slavishly follow. I have no problem with critiques such as those of Carlo Rovelli, who devotes a whole chapter of his Helgoland to defending Bogdanov against Lenin’s scathing critique.6 Materialism and Empiriocriticism is in its content a very primitive and dogmatic book; its notion of matter is simultaneously too general (if matter is defined as objects which exist in the world independently of subjective perception, then Plato is definitely a materialist …) and too narrow (as if the basic claim of materialism is that “matter” is some tiny elementary particles moving in space and time). The basic failure of Materialism and Empiriocriticism is that Lenin completely misses the transcendental dimension, reducing it to the pre-transcendental solipsist empiricism of Berkeley (reality only exists in my mind).7 So my aim is to repeat Lenin’s gesture by way of transforming it radically, evolving it to the level of considering materialism without matter, of a level of reality outside our confines of space and time.

Hegel’s formula of reconciliation—subject should recognize itself in its other—solicits three readings: subjective-idealist (I recognize reality as my own product), vulgar-materialist naturalism (I recognize that I am just a small part of objective reality, a result of the evolution of life on earth), and a proper dialectical-materialist (I recognize myself, my place, in the lack in the Other, at the point at which the Other fails, at the point of impossibility in the Other). In the third reading, alienation is not left behind, it is just redoubled: my alienation from the Other is simultaneously the alienation of the Other from itself.

In one of his well-known jokes, Ronald Reagan proposes to refute atheism with the following scenario: he will invite a group of distinguished atheists to an exquisite dinner cooked by the very best chefs, and after the dinner he will just ask them: “Do you believe there is a cook who created this meal?” In an obvious analogy, many much more perfect things in our universe prove that there also has to be a supreme “cook”-creator … The non-sequitur of this joke is rather obvious,8 and I consider the following joke about belief in god a much better one. An atheist has a day off work, so he decides to go fishing on his new boat on Loch Ness. It is a beautiful day, the sun is shining, the lake is calm, and the fish are biting. Suddenly, his boat is attacked by the Loch Ness monster! In one easy flip, the beast tosses him and his boat high into the air … The monster then opens its mouth, preparing to swallow the man and his boat whole! As the man sails head over heels through the air, he cries out: “Oh God! Please help me!” At once, the ferocious attack stops, the scene freezes in place, and as the atheist hangs in mid-air, a booming voice comes down from the sky: “I thought you didn’t believe in me!” “Aww, come on, God! Give me a break!” the man pleads. “Just a minute ago, I didn’t believe in the Loch Ness monster either!”

We encounter here a correct formulation of the difference between a believer and an atheist materialist: a true atheist accepts the horror of Loch Ness, he knows reality is not what it seems and there are monstrous things awaiting us out there, but he doesn’t take refuge in god. And this is also the difference between common reductionist materialist and a true materialist. When horrors considered “impossible” happen, a reductionist materialist tries to explain them away as illusions generated by processes in our ordinary reality, while true materialism (like that of quantum mechanics) accepts the monstrosities of reality (like the counterintuitive quantum processes). This is why the title of a recent CNN report “Atheist chaplains are forging a new path in a changing world”—aligns perfectly with my project in the book: as the article relates, there are an increasing number of “openly atheist chaplains” working in American institutions, who don’t “see a contradiction between [their] beliefs and the work of tending to the human spirit”; in fact, it might even be an advantage, with one atheist chaplain quoted as saying that “Being an atheist, nonbeliever, unaffiliated, whatever you want to call yourself, lends itself really well to chaplaincy because we naturally don’t project our own stuff on the people.” This is seen as suggesting that “even as the population moves away from religion, the desire for spirituality and connectedness remains”:


Fundamental questions that faith has long answered—from why we’re here and what it means to live a meaningful life are just as urgent and relevant for the nonreligious, especially as humanity grapples with existential threats and technological advances that are reshaping our world in ways that are still unclear.9



Quantum mechanics is often (from Wheeler and Penrose to Zeilinger) interpreted in an anti-materialist way (“with quantum waves and entanglements, matter disappears …”), and my goal here is a very old-fashioned one: following Althusser’s formula that “philosophy represents class struggle in sciences,” with class antagonism appearing in it as the opposition between materialism and idealism, my endeavour is to repeat Lenin’s gesture a hundred years later apropos quantum mechanics and rebuff all attempts to give a spiritualist twist to its latest development—to paraphrase the famous lines from Gilbert and Sullivan’s Mikado, I’ve got them all on my list, and none of them will be missed! Here is the passage from Althusser, which today has the distinct flavour of another era:


Marxist-Leninist philosophy, or dialectical materialism, represents the proletarian class struggle in theory. In the union of Marxist theory and the Workers’ Movement (the ultimate reality of the union of theory and practice) philosophy ceases, as Marx said, to “interpret the world.” It becomes a weapon with which “to change it”: revolution.10



The first thing to note in this definition is a clear reference to Lacan’s formula of signifier as that which represents a subject for another signifier: philosophy functions as a signifier which represents class struggle (the true subject of history) in theory (science). But how does philosophy relate to psychoanalysis? Aaron Schuster brings out the unexpected similarity between the two: they both deal with trivialities. In Logical Investigations Husserl named philosophy “the science of the trivial” (die Wissenschaft von der Trivialitäten): “It is precisely behind the obvious that the hardest problems lie hidden, that this is so much so, in fact, that philosophy may be paradoxically, but unprofoundly, called the science of the trivial.”11 The technical name for this “triviality” is the transcendental: when confronted by some key notion of our daily lives (how we experience the passing of time, the motion of bodies in space, encountering a living being …), philosophy, in contrast to science, does not probe deeply into the structure of time or life. It remains on the surface of our experience and just asks: how do we experience time in our everyday life? How do we recognize an entity as a living being? The focus is here not on “true reality” but on the implicit set of presuppositions which structure our approach to reality. (For Aristotle, for example, a living being is an object which moves by itself, without external pushes.) Modern science also approaches reality through a set of transcendental presuppositions: “objective reality” is a material network of objects whose interaction is determined by mechanic laws … Scientific discoveries are not ignored here, the question is rather if and how they change our basic approach to reality. So where does psychoanalysis come in? It also deals with (what we experience as) trivialities, but in a thoroughly different way:


the most senseless phenomena, those that appear ridiculous, absurd, or bereft of significance, can, and should, be made objects of investigation.… In Freud’s case, this meant dreams, slips of the tongue, bungled actions, and neurotic symptoms, the glitches and distortions of mental life.12



Freud himself refers to these phenomena as “trivialities,” and their psychoanalytic interpretation is not scientific in the ordinary sense of the term—psychoanalytic interpretation remains in the domain of meaning, i.e., in the sphere of the symbolic language. However, this sphere is given an additional spin: it includes trauma, traumatic cuts which elude meaning, and this link between trauma and speech determines the notion of truth: truth is not a report on objective facts but a signifier which intervenes into the subject’s Real, changing the way it relates to a trauma. This is why David Foster Wallace was right when he wrote in Infinite Jest: “The truth will set you free. But not until it’s done with you.” Here, unexpectedly, Freud rejoins Lenin, as Agon Hamza makes brilliantly clear:


When Lenin says that what people should know is “the truth,” he is not concerned with the truth in the empirical sense but with capturing and naming a moment in its temporal uniqueness. For Lenin, theory is not merely an activity of observation or of pure thinking, it is also an intervention in the historical-political conjuncture. A theoretical statement, just as a political proposition (even if it is done in the form of a slogan), does not emerge from a distance between the subjective position that announces it and the object that is observed. On the contrary, it is done from the militant position fully engaged in the object it observes, of which it is a part. Differently put, Lenin speaks not only from the position of the proletariat, but also from the actuality of the engaged political process/revolution. In this sense, language is not a neutral field of representing reality, it is a field of struggle, as slogans suggest. The politics of language and the language of politics can help us in further elaborating the question of truth and its opposites (untruth and non-truth). Direct factual truth expressed in true statements, that is to say, in objective neutral knowledge, misses subjective truth. Because subjective truth is engaged, included in its object, it cannot assume the form of true knowledge enunciated from a safe distance. It can only be enacted in the form of factual untruth, through statements which distort objective reality and inscribe into it a subjective engagement of a political and ideological agent. In other words, subjective truth can only be formulated indirectly, in the form of the failure of directly saying the truth.13



Jean-Paul Sartre formulated this paradox in a perfect way apropos Khrushchev’s report on the XXth Congress of the Soviet Communist Party in 1956 which revealed Stalin’s crimes: “when the authorities find it useful to tell the truth, it’s because they can’t find any better lie. Immediately this truth, coming from official mouths, becomes a lie corroborated by the facts.”14 Here is a recent example of subjective-engaged truth in the form of untruth. In the fourth chapter of my Pandemic booklet,15 I argued, via Quentin Tarantino’s Kill Bill, that the Covid virus was acting as a kind of “Five Point Palm Exploding Heart Technique” on Western capitalism, where we are living in the brief moments between the explosive hit and the death of the victim (neoliberal capitalism). My point is that this type of dystopian, catastrophic event can bring about a kind of universal solidarity—we need a catastrophe to rethink our ways of living … At the level of factual truth, my claim is obviously not true: if anything, the Covid epidemic even strengthened global capitalism, widened the gap between the poor and the rich, constrained (whatever remains of) democracy in our societies, etc. However, this factual non-truth nonetheless functioned as untruth in Hamza’s sense: it is not a neutral description but a fully engaged subjective truth which enables us to discern progressive elements in how even some of the most conservative governments reacted to the crisis (direct social intervention in market mechanisms, recourse to direct citizen’s income, enforced global cooperation, etc.). In this way we can read the factual truth (the strengthening of capitalism) as a reaction to the threat to the system exerted by the pandemic. So it is not only that we escape from reality to fiction—reality itself can serve as an escape from fiction, from the insight into new possibilities opened up by a crisis.

*

The present book follows the logic of UPS: it moves from Universal through Particular to Singular. It begins with dialectical materialism: the exploration of the philosophical implications of quantum mechanics as the basis for a new form of dialectical materialism. It then moves to historical materialism, confronting Hegel’s and Heidegger’s notion of historicity. We finish with the singularity of political acts, bringing out the political implications of reading Hegel through the quantum lenses. The underlying syllogism of the book is thus that we can return from Heidegger back to Hegel only through the mediation of quantum universe.

In addition to the triadically-structured matter of the book, the three parts divided into chapters following its main argument, I have also written nine supplemental pieces, or variations, which you can find at the end of the book. Like variations on a musical theme, these pieces recombine, develop and add texture to the primary argument. They can be read interleaved with each of the main chapters, or together at the end.





I

Universal: Collapse comes first





1

Why a Hegelian needs quantum mechanics

The exact status of the collapse of a wave function is arguably the key problem of quantum mechanics—according to Roger Penrose, the fact that this collapse is external to the quantum space proper (quantum waves) proves that quantum mechanics is an incomplete or even incorrect theory. Interpretations of collapse seem to oscillate between the two poles: quantity and observation. For some, collapse occurs automatically when the assemblage of particles involved in a quantum wave reaches a certain quantitative level, which is why superpositions are limited to the most elementary level of subparticles, while for others, collapse occurs when a quantum process is observed (interpretations here differ as to what observation means: from mechanical registration through conscious observer up to formulation in public language). Can we link these two poles and claim that large-scale processes in our reality only exist insofar as they are observed? What definitely holds is that observation functions as a moment when the effect of a quantum process is measured in our ordinary reality, i.e., a moment of the link between the two levels (quantum waves and our ordinary reality). Maybe we should risk a parallel with the symbolic order here (although the idea that collapse occurs only when it is formulated in our language seems the least probable). Imagine a group of people who know some embarrassing detail about one (or all) of them, and also know all others know it—when one of them breaks the silence and makes what was the public secret really public (a topic of open conversation), the situation radically changes although nobody learned anything new. Who, then, did learn something new? What Lacan calls the “big Other,” the public space of meaning.

Magicians know how to manipulate this dimension of the big Other. In a live TV appearance in 1983, the famous magician David Copperfield made the Statue of Liberty disappear in front of a couple of dozen people watching in person from an observation platform and millions of people watching from home. At that time, no one could tell how he made a 310-foot, 225-pound copper statue vanish. Now, however, we know it was all in the set up. Copperfield raised a sheet in front of the statue and when he dropped it, Lady Liberty was gone. However, she was actually just hidden behind one of the towers that held the sheet up. David moved the platform everyone was on, using loud music so the audience wouldn’t know or feel the shift. The move changed their perspective so that the statue went behind the tower.1 There is an important lesson in this magic trick: we are seduced insofar as we focus on the object which seems miraculously to change (disappear), i.e., insofar as we forget to include into what we observe a possible shift in our own subjective position.

This is why, as a Hegelian philosopher, I am so fascinated by quantum mechanics despite the fact that they are definitely strange bedfellows—already the substantives seem incompatible: “dialectics” versus “mechanics” … But what we find in quantum physics is something that is usually considered an exclusive feature of the symbolic universe, a self-reflective move of including the observer’s own subjective position into the series of observed phenomena. Recall Hegel’s famous infinite judgment “Spirit is a bone”—how does it work? Instead of arguing (from the safe distance of an observer) that spirit cannot be reduced to a bone, it begins by endorsing the claim “spirit is a bone”. Our reaction to this statement is one of shock: we experience this claim as blatant nonsense, as a radical self-related negativity … but it is only through experiencing the nonsense/negativity of this statement that we arrive at Spirit, because “spirit” is just such a self-relating negativity which encompasses me in my subjective stance.2 And exactly the same holds for Christianity: the Christian version of “Spirit is a bone” is “God is Christ, this miserable ordinary mortal individual.” The very absurdity of this statement (how can the almighty god be a finite ordinary human being?) makes us experience the absolute gap, a crack in the texture of reality, and this gap as such is the foundation of atheism. If we assert atheism directly by comfortably claiming “there is no god, just reality out there,” we say this from the comfortable position of an outside observer, and it is this very position—this comfort—that a true atheism should undermine. To be an atheist is not to possess a certain knowledge, it is to take up an existential position.

But what has this to do with quantum mechanics? There also, the only way to reach the Real is by way of including the observer into the picture. Still, is the very idea of quantum (the magnitude of the physical property can take on only discrete values) not foreign to Hegel, who remains well within the Aristotelian notion of the infinite divisibility? Is it then possible to think Hegelian dialectics and quantum mechanics together? What feature do they share? Alenka Zupančič provides the key when she wrote about theatre:


we start with “repetitions,” for rehearsals are called repetitions, and we end up with la première, with the first (performance or the first night). Repetitions do not repeat some first occurrence but, rather, lead up to it.3



Can we say, in a similar way, that wave superpositions in quantum mechanics (multiple virtual paths a particle takes to arrive from point A to point B) are like theatrical repetitions: they prepare the (back)ground for the premiere which occurs in their collapse? Collapse comes first, but it is constituted as first through its “repetitions” (superposed variations): superpositions “do not repeat some first occurrence but, rather, lead up to it.” Exactly the same paradox is at work in the very core of Hegelian dialectics: in Hegel’s reading of the Bible, the Fall (into sin) retroactively constitutes what it is the fall from, i.e., the Good—as Hegel put it brutally, Paradise before the Fall is simply the animal kingdom. What this means is that for quantum mechanics there is no happy domain of free-wave oscillations preceding collapses, a collapse is always-already here … Considering all this messy confusion, one should not be surprised that the very idea of a collapse as an actual physical event is more and more considered problematic:


Recent experiments have mobilized the extreme sensitivity of particle physics instruments to test the idea that the “collapse” of quantum possibilities into a single classical reality is not just a mathematical convenience but a real physical process—an idea called “physical collapse.” The experiments find no evidence of the effects predicted by at least the simplest varieties of these collapse models.4



No wonder that those who continue to use the notion of collapse are more and more tempted to account for it by introducing another factor external to wave oscillations. As far back as the 1980s and 1990s, Penrose and Lajos Diósi independently proposed gravity as a possible cause of the collapse: “Loosely speaking, their idea was that if a quantum object is in a superposition of locations, each position state will ‘feel’ the others via their gravitational interaction. It is as if this attraction causes the object to measure itself, forcing a collapse.”5 In spite of my ignorance of the purely mathematical aspect of this topic, I prefer to insist that collapse has to be accounted for in terms that are immanent to quantum waves. The only way to do this is to locate within the very domain of quantum waves a blind spot, a tension which pushes it towards collapse.

My hypothesis is thus that wave oscillations already are a reaction to what, in parallel with the Freudian notion of “primordial repression (Ur-Verdraengung),” we could call primordial collapse constitutive of the domain of wave oscillations itself. Consequently, we have two collapses: the primordial collapse which gives birth to wave oscillations themselves, and the collapse of waves into our ordinary reality: primordial collapse is a logical presupposition of quantum waves, it accounts for their inherent instability, for the fact that they are constitutively out of joint. (I am fully aware of the opposed meanings of collapse in these two cases: the primordial collapse introduces instability and tension while the collapse proper is a local attempt to regain stability.) In Hegelian terms, this duality of collapses is the difference between abstract self-relating negativity and the determinate negation whose result is a positive entity.

I am therefore opposed to all readings of quantum mechanics which ignore this priority of collapse, to all the narratives on how collapses arise from the spontaneous immanent development of wave oscillations, as well as to all attempts which take the opposite path and reduce quantum reality to an effect or aspect of our ordinary reality.6 Therein resides the basic premise of the present book, and its first part on quantum mechanics is just a series of superposed variations on this axiom of collapse as the ultimate fact: in place of the “logical” temporality of a wave function collapsing into our ordinary reality, we have a para-consistent temporality in which a collapse into our ordinary reality retroactively posits the wave function. Such a collapsed reality functions as a hologram (a flat interference pattern which then produces a three-dimensional image): a surface onto which the multiple superpositions remain inscribed.

As well as the weird temporality of the collapse in which an effect retroactively posits its cause, Hegelian dialectics and quantum mechanics share the feature with which I began this chapter. They are both paradigms in which the objective Real is only reachable when the observer’s subjective reality is included in the picture. In quantum mechanics, this leads immediately to the famous distinction between a wave and a particle—and indeed to the more speculative, paradoxical identity of “a wave is a particle.”

Again, how? Let’s dive in medias res of quantum mechanics. The fact that a particle—say, an electron—takes all possible paths when it travels from point A to point B means that this particle splits and interacts with itself, not just with other surrounding particles. One should not miss the Hegelian “speculative” echo of this formulation (speculative in the precise sense of reducing multiplicity to a self-relationship of a singular element): what appears as the interaction of elements external to each other turns out to be the interaction of one element with itself. The ultimate consequence of this approach was brought out by Richard Feynman in his classic paper from 1949,7 in which he introduced his notion of the positron actually being an electron running backward in time. In the trade-off enacted by Feynman, if we accept running backward in time, the whole image gets simplified and one element suffices:


In the approximation of classical relativistic theory the creation of an electron pair (electron A, positron B) might be represented by the start of two world lines from the point of creation, 1. The world lines of the positron will then continue until it annihilates another electron, C, at a world point 2. Between the times t1 and t2 there are then three world lines, before and after only one. However, the world lines of C, B, and A together form one continuous line albeit the “positron part” B of this continuous line is directed backwards in time. Following the charge rather than the particles corresponds to considering this continuous world line as a whole rather than breaking it up into its pieces. It is as though a bombardier flying low over a road suddenly sees three roads and it is only when two of them come together and disappear again that he realizes that he has simply passed over a long switchback in a single road.




[image: ]

I am, of course, not qualified to judge the scientific validity of this line of thought—all I am saying is that, from my Hegelian standpoint, it works perfectly. What I especially appreciate in it is that something which appeared to be another positive element of reality (positron) turns out to be something which differs from its opposite only because of its different temporal line. And is this not also a proper way to reject the dualism of good and evil? When the good god himself reaches the point B, he turns back in time to A and becomes evil (the Old Testament god of wrath and fury), but he then turns around again and moves upwards to goodness (to love)—in Christianity this happens when he is born in/as a man in Christ.

We can see from this example how Hegel’s thought can make a crucial contribution to quantum theory, supplying a dimension which has been lacking. When most philosophers mention quantum mechanics, they either focus on its paradoxes for our common sense notions or reduce its philosophical implications to the fact that reality is not totally deterministic but contains an irreducible aspect of contingency. A Hegelian approach shows that much more than contingency takes place in a quantum domain.

The most direct way to this “much more” is a delayed quantum eraser experiment, which appears to imply an influence of the future on the past. First imagined by John Wheeler, the archetypal “physics-for-poets physicist,” this is a variation on a quantum eraser experiment—itself a variation on the classic double-split experiment. The quantum eraser experiment


involves an apparatus with two main sections. After two entangled photons are created, each is directed into its own section of the apparatus. Anything done to learn the path of the entangled partner of the photon being examined in the double-slit part of the apparatus will influence the second photon, and vice versa. The advantage of manipulating the entangled partners of the photons in the double-slit part of the experimental apparatus is that experimenters can destroy or restore the interference pattern in the latter without changing anything in that part of the apparatus. Experimenters do so by manipulating the entangled photon, and they can do so before or after its partner has passed through the slits and other elements of experimental apparatus between the photon emitter and the detection screen. Under conditions where the double-slit part of the experiment has been set up to prevent the appearance of interference phenomena (because there is definitive “which path” information present), the quantum eraser can be used to effectively erase that information. In doing so, the experimenter restores interference without altering the double-slit part of the experimental apparatus.8



Wheeler’s variation involves a situation in which the experimenter decides whether to leave both slits open or to close one off after the electron has already passed through the barrier—with the same results:


A variation of this experiment, delayed-choice quantum eraser, allows the decision whether to measure or destroy the “which path” information to be delayed until after the entangled particle partner (the one going through the slits) has either interfered with itself or not. In delayed-choice experiments, quantum effects can mimic an influence of future actions on past events. However, the temporal order of measurement actions is not relevant.9



(One should nonetheless be precise here: such erasure doesn’t change the past, it changes the present memory of the past—that’s why the quantum affects only “mimic an influence of future actions on past events.”)

To put it in a somewhat simplified way, the electrons seem to know in advance how the physicist will choose to observe it. (This experiment was carried out in the early 1990s and confirmed Wheeler’s prediction.) Even after a collapse should have already happened, this collapse can be retroactively undone and the interference pattern restored. It is as if particles can somehow “unlearn” that they were observed, as if their past can be erased.


The interference pattern can be controlled by choosing whether or not to learn about a photon’s trajectory after it has already hit the detector. The interference stripes only appear when the secondary uncertainty is resolved.10



Here we go a step further from the collapse of quantum waves which retroactively establishes necessity: de-quantified order itself is retroactively erased and we are back at quantum waves. What this means is that even the collapse of wave superpositions, which arguably provides the basic form of a temporal cut between “before” and “after,” can be undone. How should reality be structured so that such paradoxes become possible?

To explain the present state of a physical system, the usual scientific approach needs two elements: the original situation (boundary conditions) and the laws that determine the evolution of the original situation into its present state. Relying on John Wheeler and others, Thomas Hertog11 adds a third element: observership, his way of describing the involvement of an observer, who is not just a passive witness but focuses their attention on some parts of the observed state by way of asking questions and in this way regulates, directs even, the evolution of a system, even when that evolution happened in the past:


The triptych evokes the idea that this grand question [of the origins of the universe] retroactively draws into existence those few branches of cosmological history that have properties that are being observed. Observership in quantum cosmology … is an indispensable part of the continual process through which physical reality—and physical theory, we argue—come about.

(188–9)



Into this tripartite approach—the original situation, the laws that determine the evolution of the original situation, and observership—is built “the counterintuitive idea that … history at the very deepest level emerges backward in time”:


It is as if a constant flux of quantum acts of observation retroactively carves out the outcome of the big bang, from the number of dimensions that grow large to the types of forces and particles that arise.

(189)



The backward movement (in which a recent “collapse” retroactively changes/reconstructs the past) has to be supplemented by a no less paradoxical forward movement in time; the temporality in quantum processes is double.

We arrive at the same conclusion if we perform the “double-slit experiment” which is today a part of common knowledge: waves that pass through two narrow, parallel slits will form an interference pattern on a screen behind the wall with two slits. But what happens if you shoot a single photon at the double slits? Even though there’s only one photon shot at a time, it still forms an interference pattern. It’s as if the photon travels through both slits simultaneously: if even photons shot one after the other so that the second photon is shot after the first one already hit the screen, this means that “each individual particle senses both slits.”(89) (Perhaps, the Lacanian notion of the “knowledge in the real” is more appropriate here: it is as if each particle knows about the entire situation of the two slits and its observation.) We should thus treat


each individual photon as a propagating wave function that fragments at the slits, spreads, and intermingles with itself on the far side, creating a pattern of high and low probabilities.

(192)



However, if you set up detectors in front of each slit to determine which slit the photon really goes through, the interference pattern doesn’t show up at all.12 Wheeler accounted for this conundrum with yet another analogy. He likened the job of a physicist to that of someone playing Twenty Questions in its “surprise” version. In this variant of the old game, one person leaves the room while the rest of the group—or so the excluded person thinks—agrees on some person, place or thing. He then re-enters the room and tries to guess what they have in mind with a series of questions that can only be answered with a yes or a no. But unbeknownst to the guesser, the group has decided to play a trick on him. The first person to be queried will only think of an object and answer the question after the questioner asks his question. Each person after that will do the same, making sure that his response is consistent not only with the immediate question but also with all previous questions. “The word wasn’t in the room when I came in even though I thought it was,” Wheeler explained. In the same way, the electron, before the physicist chooses how to observe it, is neither a wave nor a particle. It is in some sense unreal; it exists in an indeterminate limbo. So, as Hawking said: “The history of the universe depends on the question you ask.” Or, to quote Wheeler again: “Not until you start asking a question, do you get something. The situation cannot declare itself until you’ve asked your question. But the asking of one question prevents and excludes the asking of another.”13

This same logic allows us a new way to approach the enigma of the improbability of intelligent life on Earth: In order for life on Earth to be possible, our cosmos—which existed billions of years before life emerged—would have to be composed in an extremely improbable way. If we read the history of the cosmos bottom-up, then the answer that imposes itself is, of course, god and teleology: some higher force had to direct the evolution of the cosmos in the direction of the possibility of intelligent life … But in the top-down approach the probability distribution


is of no significance because “we” have already measured that we live in a universe with three large dimensions of space.

(199)



Or, as Lacan would have put it, a letter always arrives at its destination not because of some hidden teleology guaranteeing this outcome but because “destination” is retroactive: the destination of a letter is contingent but the point at which a letter contingently arrives is its destination. It is here that we come once again to the idea of a hologram: “The latest incarnation of holography envisions that everything in the four dimensions we experience is in fact a manifestation of a hidden reality located on a thin slice of spacetime.” (212) As [x] wrote, it is “almost as if you could learn everything about the interior of an orange by meticulously analyzing its skin.” (225) Plato’s vision is thus turned on its head, or, perhaps, inside out—the flat image of a thing is its reality, while the real thing is a copy of its image.

*

To clarify this key point, let me return, for the nth time, to Claude Levi-Strauss’s exemplary analysis, from his Structural Anthropology, of the spatial disposition of buildings among the Winnebago. The tribe, one of the Great Lakes tribes, is divided into two sub-groups (“moieties”), “those who are from above” and “those who are from below”. When an individual is asked to draw the ground-plan of his/her village (the spatial disposition of cottages), there are two quite different results, depending on the sub-group the individual belongs to. Both perceive the village as a circle; but for one sub-group, there is within this circle another circle of central houses, so that we have two concentric circles, while for the other sub-group, the circle is split into two by a clear dividing line. In other words, a member of the first sub-group (let us call it “conservative-corporatist”) perceives the ground-plan of the village as a ring of houses more or less symmetrically disposed around the central temple, whereas a member of the second (“revolutionary-antagonistic”) sub-group perceives their village as two distinct heaps of houses separated by an invisible frontier.14

The point Levi-Strauss wants to make is that this example should in no way entice us into cultural relativism, according to which the perception of social space depends on the observer’s group-belonging: the very splitting into two “relative” perceptions implies a hidden reference to a constant—not the objective, “actual” disposition of buildings but a traumatic kernel, a fundamental antagonism the inhabitants of the village were unable to symbolize, to account for, to “internalize,” to come to terms with, an
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