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[00:00:04.96] ANTON ZEILINGER: Good afternoon. We are already late. And you were much more patient than we were during the lunchtime. The more we appreciate you spending time with us. This morning, we stumbled towards the end of our discussions. We came upon some of the deepest questions in quantum mechanics. Signified by what we call the superposition principle, this question of whether the electron is here or here, or both places, or likely both places. How to understand this? 

[00:00:46.72] And the question is really the question about-- not so much a question of logical deduction of something, but the question of what are the right concepts to use, how to try to understand that. I might tell you a little story about this. That is there was a famous physicist in our century. He happened to be Austrian. And therefore, I'll tell you the story. His name was Wolfgang Pauli, and he was known for his sarcastic remarks. 

[00:01:25.16] And there was a famous mathematician, American John Von Neumann, actually came from Hungary originally. And there is a famous story that John Von Neumann was very proud about having been able to do some calculation to prove something. And he said this to the Wolfgang Pauli. He said, I actually can prove this point. And Pauli said, well, if physics were nothing more than being able to prove something, then you would be a great physicist. 

[00:02:03.06] TRANSLATOR: [NON-ENGLISH SPEECH] 

[00:02:17.16] ANTON ZEILINGER: So what we really have to do is we have to really fight with concepts. We have to find out what the concepts are we can use in our work. And maybe we can continue that for our morning's discussion of this basic concept of superposition, which will lead to other things like entanglement and so on, and maybe connect with them afterwards to some of the remarks Your Holiness made yesterday in the afternoon, which in our opinion have a very interesting relation to what we are learning here. So maybe I can ask now to Arthur to explore a little more of concept of superposition. 

[00:03:04.76] ARTHUR ZANJONC: As Anton said, from the results of our experiments and theory in modern quantum physics. We have, in a certain way, proven the superposition principle. But for me, at least, and I think for many physicists, we do not understand the superposition principle. This is the point that Anton was making with his story. It's one thing to have evidence, but it's another thing to understand. 

[00:03:41.00] It's also a question of experience. I'd like to connect this problem to the problem of experience. Very often, our understanding arises through experience. We may hear about the description of the bird, but one day, we will finally see a bird. And then we know with certainty what the meaning of the bird is, to understand the birdness of the bird. 

[00:04:10.16] Then the question arises. We have here a puzzle from quantum mechanics, superposition. There's good evidence, but we don't understand. 

[00:04:21.64] TRANSLATOR: [NON-ENGLISH SPEECH] 

[00:04:54.17] His Holiness is trying to understand the problem here in terms of different classifications of reasons why we don't know something. I'm trying to understand what do you mean when you say superposition. Can you make some sense out of it through its etymology? Superposition. 

[00:05:12.80] ARTHUR ZANJONC: Yeah. Difficult position is what position-- 

[00:05:17.50] TRANSLATOR: [NON-ENGLISH SPEECH] 

[00:05:22.32] It's not just like analogous to calling something glass or vase. 

[00:05:27.20] ARTHUR ZANJONC: More or less. I mean, you have one position. You have another position. Then you have the superposition. It's like another level. 

[00:05:35.40] TRANSLATOR: [NON-ENGLISH SPEECH] 

[00:05:48.24] ARTHUR ZANJONC: But it is a conventional designation. Difficult other things. The question I'd like to pose, which I think also is interesting, I'd like to hear from Your Holiness, question of experience. If we try to understand this problem from the standpoint of normal experience in every sense experience with the glasses, then we can't succeed. But the question arises, is that the only kind of experience which one can have? 

[00:06:27.76] For example, in Tibetan medicine, there is a way of reading the pulse. If the young student comes to begin to study Tibetan medicine and they feel the pulse, they feel almost nothing. Yeah? Very confusing, uncertain, ambiguous, unclear. But then, through long training, they trained their awareness so that they begin to see something, maybe just a little. Then it goes away. 

[00:07:01.12] But then as a great master with great accomplishment, it becomes a window, a way of seeing that is very accurate, very refined. This means that experience can be changed by the change of the mind, that experience always arises in the context of the mind. If the mind is dull, then the experience will be dull. If the mind is very alive, very sharp, then the experience will be very clear. 

[00:07:34.28] So we could ask the following question. Do we have a tall mind with regards to superposition? Is it possible to school our mind by becoming attentive, by being attentive to the pulse, becoming attentive to these phenomena so that we develop even an experience of them, that we begin to experience these non-classical quantum mechanical states? Now, I think there are, in physics, different responses. 

[00:08:10.36] The response of Niels Bohr, and I believe also of my dear colleague Anton Zeilinger here, would be, no, this is not possible. But the concepts that we have, our awareness, our mind is shaped by the physical phenomena of the sense world. And this will limit the way in which we can understand the concepts we can bring to even the quantum mechanical phenomena. And so we will always have to resort to this domain of experience and to the concepts that are derived from that domain of experience. 

[00:08:50.92] I, on the other hand, am more optimistic or at least open and feel that consciousness is more malleable. The mind can be trained. 

[00:09:02.48] TRANSLATOR: [NON-ENGLISH SPEECH] 

[00:09:09.24] ARTHUR ZANJONC: And these the pictures that I showed you-- 

[00:09:11.32] DALAI LAMA: And the mind, the consciousness? 

[00:09:14.00] TRANSLATOR: Are you making a distinction here between consciousness and mind? 

[00:09:16.96] [NON-ENGLISH SPEECH] 

[00:09:23.64] ARTHUR ZANJONC: The reason I showed these two slides, and Bob Livingston was then asked to speak, was because he wanted to emphasize also that we are active in the way in which we construct and see the world. If we are active only in the classical way, well, then we can only see the classical world. The question arises, is it possible to train consciousness or the mind, whatever it is, how one thinks of this, so that other modalities of experience might be possible? 

[00:09:59.32] So this is one question that I have, which is for me a question which I hold in contrast to my colleague Anton. We are good friends, so we have this difference, but it's two different schools. 

[00:10:15.80] ANTON ZEILINGER: Yeah. Maybe I can say something now. The problem is, that to some extent, it's related to the question Your Holiness raised yesterday, which was the question of how to validate cognition without any truly existing object. What to do in such a situation? 

[00:10:44.04] TRANSLATOR: [NON-ENGLISH SPEECH] 

[00:10:49.32] ANTON ZEILINGER: Because even if from my point of view, if I don't accept Arthur's position, which I admit is impossible position, there is no question about that. But then if I apply the way of quantum analysis, if I apply the superposition principle to everything, then everything dissolves, then everything loses its well-defined properties. And there I see an interesting parallel with what Your Holiness said yesterday. Therefore, I have to ask myself how to speak, how to talk. 

[00:11:32.00] And so in order to make sense of what I'm doing, I'm saying, OK, I do not apply my questioning, my quantum questioning to the pieces of apparatus. See, we have two-- I say that the pieces of apparatus which are here, are there. I'll post them as existing. And then I talked really about these pieces of apparatus which I have refused to subject to the quantum analysis. And I restrict myself or the [INAUDIBLE] interpretation, we restrict ourselves to making any statement about properties of the quantum objects independent of this apparatus, which I have accepted beforehand to exist and have well-defined properties. 

[00:12:28.89] TRANSLATOR: [NON-ENGLISH SPEECH] 

[00:12:44.69] This seems to be analogous to the distinction between the two truths, ultimate and conventional truth within the Madhyamaka view. And that is, in terms of any kind of ultimate, there's nothing that you posit as being existing from its own side, you don't posit anything at all. You say there is nothing, not even emptiness itself, that exists by its own inherent nature. So there's that realm of reality about which you posit nothing whatsoever existing from its own side. 

[00:13:08.49] And now, apart from that have conventional reality in which you posit all types of attributes, phenomena, interdependent relationships, and so forth. 

[00:13:16.41] DALAI LAMA: [NON-ENGLISH SPEECH] 

[00:14:13.93] TRANSLATOR: And so to rephrase that, this entails two modes of analysis or two modes of engaging with reality. And so the first one, you are satisfied with the mere appearances. You're satisfied with the mere manner of speaking, that is, its nominal status, how we speak about it. In other words, the conventional treatment of a given phenomenon. So those two together. You're satisfied with the mere appearances, and you're satisfied with a manner of speaking or conventional discourse pertaining to the phenomena. 

[00:14:42.91] And being satisfied with that, within that realm of appearances, then you can make all types of analyzes. It's causality. It's attributes. It's states that moves through properties and so forth. A whole bunch of things can be said. But you may not be satisfied with the mere appearances, mere manner of speaking a convention, you say. But-- 

[00:15:02.41] DALAI LAMA: [NON-ENGLISH SPEECH] 

[00:15:09.13] TRANSLATOR: But even within that context, it is still possible to make the distinction. In fact, it's imperative to make the distinction between a valid cognition and an invalid cognition. A mistake that you can still make-- I want to rephrase that a little bit. It is still possible to make genuine discoveries, and it's possible to make genuine mistakes within that realm of appearances and conventional phenomena. 

[00:15:32.05] But now, let's imagine you're not content with the mere appearances, the mere conventional status of phenomena. You say, yeah, but what about its actual nature, like an actual mode of existence? How does it really exist? What is it really? And you start probing beyond the appearances, trying to get at, what is it really? 

[00:15:47.77] And when you do that, this is called an ultimate analysis, seeking the nature of the imputed entity or the designated entity. What is really its ultimate nature? When you start seeking that, then you don't find anything at all. And in fact, you find there is nothing to be found. 

[00:16:05.39] DALAI LAMA: [NON-ENGLISH SPEECH] 

[00:16:14.37] TRANSLATOR: And so those two modes of analysis are mutually incompatible, that is, if you're doing one, you're not doing the other. 

[00:16:19.49] DALAI LAMA: [NON-ENGLISH SPEECH] 

[00:16:24.53] TRANSLATOR: Nevertheless, even though these modes of analysis are mutually exclusive, they are both made with respect to the same basis. 

[00:16:31.05] ANTON ZEILINGER: We're talking about the same thing. 

[00:16:32.67] TRANSLATOR: The same thing. 

[00:16:34.21] DALAI LAMA: [NON-ENGLISH SPEECH] 

[00:16:54.33] TRANSLATOR: So there seems to be something analogous here. 

[00:16:56.23] DALAI LAMA: [NON-ENGLISH SPEECH] 

[00:17:02.57] TRANSLATOR: This seems to be analogous with your mode of discourse here. And that is insofar as you're penetrating into the very subtle nature, the minute nature. Then it seems there's nothing that you do not find. But if you back up and are content with the macroscopic, the gross that which appears, the phenomena themselves, then you can say a lot. 

[00:17:24.65] But nevertheless, these two are made with respect to the same thing. That is, the quantum phenomena are here in the bottle. You don't have to go someplace else. So with respect to one thing, the bottle, for example, there are quantum phenomena there. And there's the gross there. It's made with respect to one thing. Moreover, there it seems to be the case that the gross phenomena are arising from the subtle. That is, the appearance of the bottle itself is arising from, stemming from the quantum realm. 

[00:17:53.83] DALAI LAMA: [NON-ENGLISH SPEECH] 

[00:18:07.37] TRANSLATOR: He's not speaking of causality here, not of a sequence of, first, there's the quantum, and then it's somehow producing the gross. But rather-- how would you express it? 

[00:18:15.67] TRANSLATOR: Basis. 

[00:18:16.13] TRANSLATOR: It's just that one is the basis for the other. As in Buddhism, emptiness is the basis for the appearances, conventional phenomena. It's not producing it, but it's the basis for it. Similarly, the quantum realm is the basis for that which is manifesting in the gross and the macro world. 

[00:18:33.95] DALAI LAMA: [NON-ENGLISH SPEECH] 

[00:19:00.25] TRANSLATOR: Perhaps the nature of emptiness can be expressed in the following way. You have something that you agree does exist. Now, you seek it out. Its actual mode of existence, you seek it out, and you don't find it. That's the emptiness. Now, if you have something that you are confident does exist, like your apparatus, you say it does exist. And now, you seek out its nature, its actual mode of existence, and you find it. That would be true existence or inherent existence. But from the Madhyamaka perspective, that doesn't happen. 

[00:19:30.35] DALAI LAMA: [NON-ENGLISH SPEECH] 

[00:19:31.93] TRANSLATOR: And so the emptiness-- 

[00:19:32.99] DALAI LAMA: [NON-ENGLISH SPEECH] 

[00:19:35.81] TRANSLATOR: So the emptiness is that very not finding. You have something that does exist. The very not finding of it, when you seek it through ultimate analysis, is emptiness. 

[00:19:46.73] PIET HUT: Can I ask Dalai? If I can ask a question. In physics, the not finding is not only that we search and we do not find, but we find that there is no possibility of finding. 

[00:20:05.09] TRANSLATOR: [NON-ENGLISH SPEECH] 

[00:20:25.45] It's the same in Buddhism. It's not like, gosh, we haven't found it. But rather, we found that-- we have discovered that it's not to be found. 

[00:20:32.97] DALAI LAMA: [NON-ENGLISH SPEECH] 

[00:20:49.05] TRANSLATOR: Listen carefully. Maybe I'll make a mistake. And that is the mode in terms of-- seeking out the nature of emptiness is if it is to be found, you could find it. If it were to exist, it could be found. If it were to exist, it could be found, you don't find it, therefore it doesn't exist. 

[00:21:07.37] PIET HUT: Yes. And then for the methods, my question is, in physics, the method is that you do experiment. And from the experiment, there is no theory, which can fit existence. So the theory interpretation shows you that the experiment tells you there is no existence. At least that's my-- 

[00:21:35.01] TRANSLATOR: [NON-ENGLISH SPEECH] 

[00:21:55.25] Go ahead. 

[00:21:55.97] PIET HUT: And my question is, in Madhyamaka, what is the role of experience and theory to lead to the conclusion of no existence? 

[00:22:05.99] DALAI LAMA: [NON-ENGLISH SPEECH] 

[00:25:28.25] TRANSLATOR: So in the Buddhist approach His Holiness first gave, and I'll translate everything and hopefully do it correctly. He's my monitor. His Holiness first gave the stages of cognition, the types of cognition that arise. But then I pursued and said, yeah, those are indeed the stages of cognition. But how do you get to those stages of cognition? What's the methodology? And His Holiness emphasized on logical analysis. 

[00:25:49.89] But in our further discussion, it is clear that it's not merely logical analysis. There's also an empirical component. There are different logical approaches to it. There's not only one. For example, there's the approach of seeking out the actual nature of existence by way of one's understanding of dependent origination or the manner in which phenomena exist as dependently related events. That's one possibility. 

[00:26:14.33] There's another very common strategy of analyzing a phenomenon in terms of the whole and the parts, the entity itself and the attributes and components of which it is composed. And there are more. Those are two classic instances. In both cases and in other cases as well, it's not merely a matter of syllogisms, not merely a matter of rational analysis. There's also a very crucial empirical component to it or experiential component. 

[00:26:37.61] And this is to say, what you're seeking out is the object to be negated. The object to be negated. Now, what is that? Now, for example, if you do this regard to yourself, do you, as an individual, exist inherently by your own nature? Are you a truly existent phenomenon? Before you bring the logic to bear, you first need to experientially identify what is this self. 

[00:26:59.43] And for starters, do I indeed grasp onto myself as being truly existent? Is there such a reification of myself that I participate in? If so, what is the object of that reification? How do I reify myself? What is the nature of this truly existent self that I conceive of and that I regard as me? So you need to seek that out experientially. What is the nature of that phenomenon that eventually we're going to wind up refuting? But it needs to experientially be ascertained very vividly. 

[00:27:29.97] And Your Holiness is almost like putting it in one of your chambers. You're isolating in a pion chamber or something. You isolate it. And so you have it vividly in mind. And then you bring to that experiential basis. You bring to that the rational analysis. All right, such a self. To such a self, for example, exists in-- how does it exist in relationship to my body, my mind? Is it the same as these components? Is it separate from these components? How does it exist in relationship to these components? 

[00:27:58.17] And then you're applying this rational analysis. And you see, not this, not this. And there's no third alternative. In which case, if such a truly existent self must exist either in this way or that way, and it doesn't exist in either way, then it's not merely a not finding of it. You do find that it doesn't exist. And so that's the procedure. 

[00:28:19.13] Now, how does your awareness of that reality shift? His Holiness emphasized there is, in fact, one homogeneous strategy. Once you've identified experientially the object to be negated, it is the same mode of reasoning. And the phases are, you analyze here, and you come to a conviction, a belief, a confidence. But it's not yet an actual inferential cognition. It's not ascertained yet. Like, I can believe that George is from the East Coast without knowing it. And I happen to be right. But that's not the same as knowing it. 

[00:28:53.13] So with the same line of reasoning, you go from belief or conviction. Beyond that, you keep using that, probing, probing, probing, pushing it further, and you go beyond belief to actual inference, which is a form of valid cognition. You keep probing it. You're probing this both experientially as well as rationally. And His Holiness emphasized familiarization. You're going deeper and deeper and deeper into it. 

[00:29:14.79] But by familiarization, and eventually, you move beyond this conceptual realization, by means of inference, to a purely perceptual or purely experiential realization of that. And that's really where you want to go. So it's from belief to inferential valid cognition, to perceptual or purely experiential valid cognition. That's the strategy. 

[00:29:33.53] PIET HUT: So that would be like what Anton said earlier about proving in mathematics and being sure in physics. The Madhyamaka logical proof would be like mathematics. 

[00:29:50.53] TRANSLATOR: [NON-ENGLISH SPEECH] 

[00:29:52.81] PIET HUT: And if I read Nagarjuna, that would be more like mathematics. And if I read Longchenpa, it would be more like physics, like experience. 

[00:30:05.83] TRANSLATOR: You don't need Longchenpa. You don't need Dzogchen do this. The Madhyamaka itself is a strategy for gaining a direct, thoroughly experiential realization of emptiness. The Dzogchen has a different methodology. The Madhyamaka is sufficient by itself. You don't need to go from Madhyamaka to Dzogchen. It's a perfectly good track by itself. And it will take you from a conceptual realization to an experiential one. 

[00:30:30.53] TRANSLATOR: [NON-ENGLISH SPEECH] 

[00:31:07.25] ARTHUR ZANJONC: I have one question concerning this discussion that just went on. You contrasted these two very different modes of analysis. One conventional analysis, the other this probing, very deep analysis. One which allows us to speak about the normal objects of this world and have a normal existence, and the other which ultimately shows the emptiness of things in themselves. But this seems like a very coarse gradation. It's one or the other. 

[00:31:43.85] TRANSLATOR: [NON-ENGLISH SPEECH] 

[00:31:53.09] ARTHUR ZANJONC: For example, one could say that in the sense world here, I have many objects. I can see them with my senses. But perhaps there are also conventional realities. And I'm not talking about ultimate reality, but a conventional reality, which is more subtle and which eludes detection by my eyes or by my hands or my ear, by hearing and so forth. 

[00:32:15.39] DALAI LAMA: [NON-ENGLISH SPEECH] 

[00:32:23.53] TRANSLATOR: His Holiness is saying that here, perhaps it may be useful to look at another Buddhist classification of the object of knowledge into three domains or three realms of knowledge. And these are-- one is the domain of manifest knowledge, which are all-- 

[00:32:44.29] TRANSLATOR: Manifest phenomena. 

[00:32:45.61] TRANSLATOR: Manifest phenomena. So these are all objects which can be empirically experienced and perceptually known. And then there is another realm of-- 

[00:32:55.77] TRANSLATOR: [NON-ENGLISH SPEECH] 

[00:33:04.61] The first one, evident phenomena, is right off the bat. You look at it, and you can see. 

[00:33:09.21] TRANSLATOR: It's like tangible objects. The second one is-- 

[00:33:13.09] DALAI LAMA: [NON-ENGLISH SPEECH] 

[00:33:18.65] TRANSLATOR: Of course, this classification is made from the perspective of an ordinary human being. And then the second-- 

[00:33:26.97] TRANSLATOR: And that is the beginning, just looking at it. 

[00:33:29.97] TRANSLATOR: And then the second realm of phenomena are described as obscured or hidden phenomena, which you cannot directly experience or perceptually be known, but something that you need to infer on the basis of empirical evidence. So it's another level of reality or facts which needs to be inferred. You cannot directly know them. 

[00:33:59.67] TRANSLATOR: Not from the beginning. You may be able to perceptually engage with it later, but not at the beginning. Your initial access is only inferential. 

[00:34:07.17] TRANSLATOR: And then there is a third realm of knowledge, which are said to be extremely hidden phenomena. And they are said to be beyond the capacity of both inference and direct experience of an ordinary person, and perhaps for the time being, the only avenue of knowledge that we have is a third person's testimony. 

[00:34:29.21] ARTHUR ZANJONC: Can I ask a question about this? Just to make sure that I understand, the first level of knowledge is I see this. 

[00:34:35.45] TRANSLATOR: Yes. 

[00:34:35.95] ARTHUR ZANJONC: The second level is I take a microscope, and I look inside. Is that right? 

[00:34:42.53] TRANSLATOR: Not quite. 

[00:34:43.47] [NON-ENGLISH SPEECH] 

[00:34:45.85] No. For example, the momentarily changing nature of this bottle, that would be seen as an example of this hidden phenomena. 

[00:35:01.63] TRANSLATOR: Brownian motion. Maybe this is a bad example, but Brownian motions, that is, I would assume, when you first see something that only you get it by inference. And maybe 70 years later, you actually develop a microscope that can see the atoms moving around. But first, you're only getting inferential. Is that correct? 

[00:35:18.01] ARTHUR ZANJONC: Yes. 

[00:35:18.33] TRANSLATOR: OK. That's a perfect example. Then the atoms that are roving around in their chaotic or Brownian fashion, at the beginning, you can't-- it is a hidden phenomenon, but you can infer it. I think Einstein did, didn't he? So it can be inferred at the beginning. And that's your initial access or your only initial access. 

[00:35:34.81] ARTHUR ZANJONC: But how would you classify what I see when I look through a microscope? 

[00:35:42.65] TRANSLATOR: [NON-ENGLISH SPEECH] 

[00:36:00.36] This would still be an evident phenomenon. 

[00:36:03.70] ARTHUR ZANJONC: So anything I can perceive-- 

[00:36:05.70] DALAI LAMA: [NON-ENGLISH SPEECH] 

[00:37:18.62] TRANSLATOR: His Holiness is trying to recall five different types of form. Is it a form that you can see with their senses, like visual? 

[00:37:25.82] DALAI LAMA: [NON-ENGLISH SPEECH] 

[00:37:27.18] 

[00:37:32.98] TRANSLATOR: And then there are a variety of other types of form, that is, things that are perceived but not in this ordinary manner, with the visual senses. For example, the images that you see in a dream. You see a white house in your dream, but you're certainly not seeing that with the eyes. You could be blind at that time and see a white. So there is a form, but it's a different kind of form. And then there are other classifications of form as well but are not seen with the eyes. 

[00:37:57.40] DALAI LAMA: [NON-ENGLISH SPEECH] 

[00:38:00.30] TRANSLATOR: There are five, and he only recalls two. 

[00:38:03.74] DALAI LAMA: [NON-ENGLISH SPEECH] 

[00:38:06.54] TRANSLATOR: We don't remember either. 

[00:38:15.06] ARTHUR ZANJONC: Well, I couldn't remember the number of quarks. 

[00:38:20.35] TRANSLATOR: [NON-ENGLISH SPEECH] 

[00:39:03.82] TRANSLATOR: And so within this threefold classification of knowledge, bear in mind he's only emphasizes at other times, the threefold classifications of knowledge of evident phenomena. Not knowledge, phenomena. Evident phenomena, concealed phenomena, and very concealed phenomena, all three of those are to be found within the realm of conventional reality. All three are to be found. 

[00:39:22.64] And moreover, all of these pertains to a subject, that is, none of these are intrinsically evident, concealed, or extremely concealed. It depends on context. So all of those are to be found in conventional reality. Then you say, well, what about ultimate reality? Emptiness, what's that? That in fact is only slightly concealed. That is the second one. 

[00:39:41.00] Ultimate reality is just concealed. It's not extremely concealed, and it's not evident. That is, you can't just look at it and then see it. So ultimate reality is only the second one concealed, called sometimes slightly concealed. 

[00:39:51.16] TRANSLATOR: So the point His Holiness want to emphasize is that he doesn't want to give the impression that this realm of conventional reality corresponds only to the realm of manifest. Yeah. 

[00:40:05.76] ARTHUR ZANJONC: Even emptiness falls in one of these three domains. 

[00:40:08.32] TRANSLATOR: [NON-ENGLISH SPEECH] 

[00:40:10.46] ARTHUR ZANJONC: Right, right. 

[00:40:12.30] ANTON ZEILINGER: There is a question directly related to that. 

[00:40:15.46] SPEAKER 4: I didn't quite understand the third, the very hidden. Could you give an example or full definition? Especially since you mentioned possibility of learning about it from a third person. Was it manifest to the third person? 

[00:40:32.10] TRANSLATOR: [NON-ENGLISH SPEECH] 

[00:42:17.66] TRANSLATOR: And so just to give an example, it's a contextual-- 

[00:42:20.38] DALAI LAMA: [NON-ENGLISH SPEECH] 

[00:42:22.98] TRANSLATOR: And so if you want to give a purely Buddhist response to that, an instance cited very commonly in Buddhist teachings is the subtle workings of karma-- the very subtle workings of karma, of an action, an action with ethical significance-- 

[00:42:38.42] DALAI LAMA: [NON-ENGLISH SPEECH] 

[00:42:44.70] TRANSLATOR: With ethical significance. With ethical significance. In other words, good or bad. 

[00:42:51.84] DALAI LAMA: [NON-ENGLISH SPEECH] 

[00:42:57.34] TRANSLATOR: An action. It doesn't even have to be ethically significant. It can be ethically neutral. So all three, good, evil, or who cares. You have an action take place. And now, in terms of the very, very, extremely subtle, consequences that flow out of that, perhaps over many lifetimes, maybe 500 lifetimes, an eon. Who knows that? From a Buddhist perspective, we say only a Buddha has a direct perception of that. For everybody else, all of the sentient beings, you don't see it. 

[00:43:22.68] DALAI LAMA: [NON-ENGLISH SPEECH] 

[00:43:28.86] TRANSLATOR: Let's never mind a Buddha, because it sounds rather sectarian. Until one has removed even the most subtle obscurations of the mind, they're called cognitive obscurations. The point of it is, until the most subtle obscurations have been removed from one's mind, then those extremely subtle relationships of actions and their long-term consequences remained extremely concealed. Right? And so that's a general statement. 

[00:43:53.38] But for one who has removed even the most subtle obscurations to the mind, they are not extremely concealed. In fact, they're evident. So that's a general statement. But now, if we want to take an instance that is clearly an instance. Imagine that I'm speaking on the telephone with a friend. And right out the window of my house, I see a little child riding a bicycle, falling off a bicycle, and crying. 

[00:44:15.34] The child is in pain. For the child, the pain is an evident phenomenon. For me, I only see the outer display, crying. I don't see the child's pain because I'm not clairvoyant. But I infer the child's pain because the child's crying, whimpering, holding his knee, and so forth. And then I tell my friend on the phone, oh, I see a child outside who is in pain. For that person, the child's pain is not evident. The person cannot infer it because there is no logical syllogism here. 

[00:44:43.92] He'll take me as an authority, Alan knows what he's talking about, and say, ah, I, too, know that the child is in pain based upon Alan's testimony. 

[00:44:52.30] DALAI LAMA: [NON-ENGLISH SPEECH] 

[00:45:09.70] TRANSLATOR: That person have merely a belief, that maybe this guy's a stranger. I've just phoned up somebody, a bus company, and I say, I see a child in pain. Maybe I'm a pathological liar. Maybe I'm deluded. Maybe I'm hallucinating. And so the person simply believes me without knowing anything about me. That's mere belief. It's not knowledge. 

[00:45:27.94] But if the person knows that I'm not lying, knows that I'm not delusive, and there are other criteria as well, if the person has investigated my status and has come to the conclusion I am a valid-- I'm an authority for what I'm talking about, then and the person hears me speak. Then that person said, I know because I have heard from an authority. That's not so easy. It's a lot more difficult than simply having a belief. 

[00:45:52.96] DALAI LAMA: [NON-ENGLISH SPEECH] 

[00:45:54.66] TRANSLATOR: His Holiness gives the instance, his own birthday. He says, for myself, I don't know when my birthday is. And that is, I know only because what my mother tells me. But I don't know from direct experience. I don't know from inference. My mom told me I was born on this date, so I believe her. She's an authority for my birth date. 

[00:46:13.10] ARTHUR ZANJONC: Very good. Now, one point with regards to this exact question, which you made, I just that from inferential knowledge, there's the possibility of moving to a manifest. 

[00:46:26.58] TRANSLATOR: Experiential. 

[00:46:27.24] ARTHUR ZANJONC: Experiential basis. Experiential knowledge. You gave an example in this case of the child crying. Now, this is a tougher one. Yeah? I can infer the child's in pain because I see the symptoms. This is inferential. But for me to experience her pain, in other words, to know this experientially, how is this possible? In other words, this requires for me to change my consciousness. As long as I have a consciousness, which is based only on the senses, then this is an impossibility. I only have inferential knowledge of that. 

[00:47:06.26] Which you've proposed, what Alan-- I don't know if he said this or you just put it in. But he said clairvoyance. Then you proposed a way of knowing experientially, which is other than the consciousness of conventional reality. 

[00:47:20.42] DALAI LAMA: [NON-ENGLISH SPEECH] 

[00:47:38.66] TRANSLATOR: Go ahead and have follow up. Let's get this first and then have something more interesting to follow up on. And that is, if you're working purely on an inference, that is, you see the signs of the child's pain and then you're inferring it. Just by focusing on that a long time, your inference doesn't turn into a direct perception. However, according to Buddhist view, there are other methodologies. By developing very profound samadhi, it is possible to develop clairvoyance, by means of which you would have direct access to the child's pain. But it's a different technique. 

[00:48:07.10] TRANSLATOR: [NON-ENGLISH SPEECH] 

[00:48:31.18] ARTHUR ZANJONC: Can I connect this-- 

[00:48:32.30] DALAI LAMA: [NON-ENGLISH SPEECH] 

[00:48:35.86] TRANSLATOR: His Holiness feels that perhaps we need to take into account the complexity of the types of knowledge here. For example, like in the case of emptiness that we spoke about earlier, there is a possibility to conceive, at least from the Buddhist point of view, how that inferential knowledge can, through process, culminate in some kind of experiential knowledge. But this does not entail that every kind of inferential knowledge can culminate in the experiential knowledge of that very thing. 

[00:49:10.14] ARTHUR ZANJONC: That's my point. That's my question. 

[00:49:12.50] DALAI LAMA: [NON-ENGLISH SPEECH] 

[00:49:27.62] TRANSLATOR: His Holiness gave an example of, in the Buddhist-- 

[00:49:31.78] DALAI LAMA: [NON-ENGLISH SPEECH] 

[00:49:42.38] TRANSLATOR: He gave the example-- 

[00:49:43.14] DALAI LAMA: [NON-ENGLISH SPEECH] 

[00:50:15.10] TRANSLATOR: His Holiness earlier gave the example of Buddhist meditators experience or understanding of the suffering nature of existence. And at the initial stage, the understanding may be very intellectual, kind of inferential. But as a result of prolonged meditation and practice, it is conceivable that intellectual level of knowledge can culminate in an experiential knowledge of the suffering nature. 

[00:50:46.22] And then he also pointed out that in the Buddhist discourse, we make distinctions between two-- principle distinctions between two types of cognitive activity. Perhaps one could put it that way. One is an activity which involves-- perhaps one would say a kind of knowledge, knowing something. And this is like the knowledge of emptiness or knowledge of the suffering nature or those kind of things. 

[00:51:21.14] ARTHUR ZANJONC: Through experience or through-- 

[00:51:23.18] TRANSLATOR: Inferentially. 

[00:51:23.92] ARTHUR ZANJONC: Through inferential? 

[00:51:24.50] TRANSLATOR: And then culminating in an experience. But there are other types of cognitive activity involved in the Buddhist path, which are generally labeled as skillful means of the path. And this includes more of the-- perhaps one could say the altruistic dimension of the spiritual path, such as meditation on-- cultivation of compassion, the development of the compassionate potential of heart, and all of these. 

[00:51:53.98] And there is no suggestion that these are at one point inferential cognitions, which can at some point turn into a direct experience. 

[00:52:04.70] TRANSLATOR: Because they're not modes of knowledge anyway. 

[00:52:06.62] TRANSLATOR: Yeah, they are not modes of knowledge. But however, at the initial stage, they could be what we could say simulated states of-- yeah, simulated states, which can, as a result of prolonged practice, become spontaneous. 

[00:52:23.26] TRANSLATOR: First of all, it's effortful that you're meditating a certain way, and a sense of compassion arises. But when you start thinking that way, and it goes away again. But by sustained meditation, by familiarization, then it arises effortlessly. And that's called uncontrived. 

[00:52:40.06] ARTHUR ZANJONC: Your Holiness, the reason I ask this connects back to the original point with regards to the relationship of experience. In this case, inferred knowledge, we infer superposition. This is, I think, inferred knowledge. It's not something that's a matter of direct experience. And then in this case, with these three manifest phenomena, one form of knowing, inferred, but which can become experienced. It can culminate in an experience knowledge. 

[00:53:09.62] I was wondering whether or not-- in this case also, one might culminate, have a culmination through some methodology, whatever the methodology might be, an experience of this. So I was not clear whether all inferred phenomena have the possibility of ending and culminating in a experience, experiential knowledge, or whether there is a class which always remain inferred. 

[00:53:39.46] DALAI LAMA: [NON-ENGLISH SPEECH] 

[00:54:02.14] TRANSLATOR: His Holiness that, in general, from the Buddhist point of view-- 

[00:54:05.08] DALAI LAMA: [NON-ENGLISH SPEECH] 

[00:54:11.36] TRANSLATOR: His Holiness make the point that from the Buddhist point of view, generally speaking, all forms of inferential knowledge have the potential to culminate in direct experience. 

[00:54:21.42] TRANSLATOR: Or just rephrase it. Anything that can be known by inference can, sooner or later, be known perceptually or experientially. 

[00:54:28.64] ARTHUR ZANJONC: OK, good. This is my view. 

[00:54:34.42] SPEAKER 4: Can I ask a question? 

[00:54:35.76] DALAI LAMA: [NON-ENGLISH SPEECH] 

[00:54:37.90] TRANSLATOR: Let's also have a tea break. 

[00:54:41.36] DALAI LAMA: Yes, a tea. 

[00:54:44.98] ARTHUR ZANJONC: Tea time? He'll take your question after tea, OK? 

[00:54:52.25] DALAI LAMA: [NON-ENGLISH SPEECH] 

[00:54:57.02] TRANSLATOR: Probably have to take a break and then relax a bit. Stand up, relax. 

[00:55:01.94] DALAI LAMA: Relax, relax. 

[00:55:04.94] TRANSLATOR: You can continue. 

[00:55:06.54] SPEAKER 4: Monday, Anton showed us his apparatus. We saw this interference pattern. That's the first level of knowledge. We infer from that superposition, that's the second level knowledge. What is the third level? 

[00:55:24.18] TRANSLATOR: [NON-ENGLISH SPEECH] 

[00:55:46.18] You want to say that? 

[00:55:47.20] TRANSLATOR: No, you go ahead. 

[00:55:48.62] TRANSLATOR: Probably the third level of knowledge probably could be the fact that we are doing this experiment on that particular day, at that particular instance, in this particular gathering. What are the reasons? 

[00:56:03.10] SPEAKER 4: What? 

[00:56:03.52] TRANSLATOR: What are the reasons for this? 

[00:56:04.92] TRANSLATOR: Why did that happen? 

[00:56:05.76] TRANSLATOR: Why did that happen? 

[00:56:06.64] SPEAKER 4: Why did what happen? 

[00:56:08.02] TRANSLATOR: That happened with all that-- 

[00:56:09.18] DALAI LAMA: [NON-ENGLISH SPEECH] 

[00:56:11.66] TRANSLATOR: In general. Or is it later or someplace else or anything else? Was it pure coincidence? 

[00:56:16.70] SPEAKER 4: Is what pure coincidence? 

[00:56:18.66] TRANSLATOR: That the event took place in that exact time and place. 

[00:56:21.24] SPEAKER 4: We saw this interference-- we saw the interference pattern. 

[00:56:25.58] TRANSLATOR: That was a specific event. 

[00:56:28.14] TRANSLATOR: The fact that Anton did. 

[00:56:29.44] SPEAKER 4: Is that it? It's the question, why did Anton do it? Is that the question? 

[00:56:34.18] TRANSLATOR: No, it's more general. 

[00:56:37.14] DALAI LAMA: This getting-- 

[00:56:38.12] SPEAKER 4: Yes. 

[00:56:38.54] DALAI LAMA: --this particular place and the particular time, why it happened? Now, this is the question. What is the explanation? Is it due to one-- due to our individual previous karma or action, or common action, and some other factors? And this is again, if it is possible. 

[00:57:00.82] ARTHUR ZANJONC: If we could know why all this happened at the moment that it did, that would be a knowledge of the third type? 

[00:57:06.96] TRANSLATOR: Yes, yeah. 

[00:57:08.34] DALAI LAMA: [NON-ENGLISH SPEECH] 

[00:57:14.62] ARTHUR ZANJONC: Does this take out then the randomness? I mean, right now, you could say it was just chance. Is this the level of explanation which would dissolve randomness? 

[00:57:28.12] Your Holiness, on this question of emptiness, how do you avoid complete relativism? That is to say, when you make the deep analysis and you find nothing, then how do you avoid the problem of this being simply a mental construction? 

[00:57:49.46] DALAI LAMA: [NON-ENGLISH SPEECH] 

[00:59:49.82] TRANSLATOR: That's interesting. So your question really pertains back to a point that was raised yesterday, right towards the end. And that is all right in this Madhyamaka context-- within this Madhyamaka context, where you don't have any absolute reference, no strict correspondence there. So now, His Holiness said today and referred to yesterday briefly, nevertheless, within the context of conventional reality, we do make distinctions between valid cognition and invalid cognition. 

[01:00:18.45] In other words, not a free for all. It's not arbitrary. It's not whimsy. It's not reality by consensus or vote. If so many people believe it, it becomes real. Not true. A whole bunch of people can be false. So how do you do that? Well, to take an example, let's imagine you're dreaming. And in the dream, a man appears. If you apprehend that as an actual person, this image of a man that appears in your dream-- 

[01:00:41.79] DALAI LAMA: [NON-ENGLISH SPEECH] 

[01:00:47.15] TRANSLATOR: Or a better example. A better example then is you're walking through a forest, in a twilight forest. And in fact, what's on the ground is a coiled striped rope. You do not see it clearly. You look upon it, and you think, ah, it's a snake. If you investigate it, and that's your first notion. Now, you don't know whether that's a valid cognition or not. It looks like it, but you don't know. 

[01:01:08.87] But now, if you're not satisfied with it and you start investigating more carefully, you're not worried about its ultimate mode of existence. You're just checking more carefully, more precisely in terms of its conventional nature. Then if you check more and more and more precisely with greater care, exactly like in scientific research, if, as you probe more and more deeply, you find a confirmation of your initial conclusion, then it stands. 

[01:01:30.95] But if upon very careful analysis and further analysis and further analysis, you find out that your initial conclusion was false, then you would say that latter one, that is your initial one, is invalidated by a more precise one. And you will call-- within that context, you'll say the latter one is a valid cognition in reference to the former. 

[01:01:50.11] But now, you have this latter one. Maybe the latter one says something else. Well, this, too, can be subject to even more critical analysis or critical analysis. Maybe this will wind up being [INAUDIBLE] and so forth. So it is very, very similar to scientific research. 

[01:02:02.95] ARTHUR ZANJONC: But the question still remains. You spoke earlier about-- you said, for example, the quantum phenomena in this bottle. When you are doing the analysis, whether it's conventional or the deep analysis, it was on the basis of the same thing. 

[01:02:17.47] TRANSLATOR: The same thing is the basis. 

[01:02:18.85] ARTHUR ZANJONC: Same thing is the basis. Did you mean the same phenomena as the basis, or that there is something that comes from the side of the bottle, so to speak, or the side of nature? 

[01:02:29.19] TRANSLATOR: But not ultimately. That is not ultimately from its own purely objective side. You can take the bottle, just the bottle without-- and as His Holiness said, being merely satisfied with the appearance, the convention that we all agree this is a bottle. Just taking that, not subjecting it to an ultimate analysis. Right here in the bottle then you have-- then with regard to the bottle, you can probe into it its ultimate nature, or you can stand back and be content with its conventional nature. 

[01:02:54.11] DALAI LAMA: [NON-ENGLISH SPEECH] 

[01:03:56.97] TRANSLATOR: His Holiness feel that perhaps one could say that, when we talk about the conventional realm, the realm of the conventional reality, perhaps we should not have a notion of some kind of unidimensional realm. Perhaps even within that realm, there could be different layers, levels. So, for example, like at the very gross level, we can see-- for example, if you ask someone to buy a bottle of water, that person will not ask you the question nor would expect you to tell him that you should buy a bottle that is constituted of such and such molecular structure and such and such atomic structures, and so on. 

[01:04:35.23] Both yourself and the person whom you are asking to buy the bottle know, when you ask the person to buy the bottle, what do you mean. So that is one level where we normally have a transactional kind of usage of language, which communicate. And then you can go perhaps deeper and ask, what exactly is this bottle made of? What are its constituent parts? So in some sense, we are now at a much subtler level. We're looking at the physical constituents of the bottle at the atomic level. 

[01:05:10.83] Still, from the Buddhist point of view, that would be seen as the conventional realm, realm of conventional reality. But then when you said that, as a result of looking through the quantum analysis, you reach a point where the very existence of folklore, writing it to folklore, begins to disappear. Then this seems to point towards some kind of parallel to the Buddhist analysis of the emptiness, where the end result is arriving at a pure negation. 

[01:05:45.63] You're not affirming anything in the aftermath of negation, and this is important from the Madhyamaka point of view. And they call it the non-implicative negation. You're purely negating. 

[01:05:56.87] TRANSLATOR: Or simple negation. 

[01:05:57.77] TRANSLATOR: Simple negation. Nothing is being posited in the aftermath of the negation. 

[01:06:02.89] DALAI LAMA: [NON-ENGLISH SPEECH] 

[01:06:08.91] TRANSLATOR: Anton, you spoke about not finding anything as a result when you pursue through the quantum analysis. So would you say that is a form of negation? 

[01:06:24.51] DALAI LAMA: [NON-ENGLISH SPEECH] 

[01:06:29.07] ANTON ZEILINGER: Yeah, no hidden variables is a form of negation. Negation of existing-- of negation of existence of something, which are-- 

[01:06:41.05] DALAI LAMA: [NON-ENGLISH SPEECH] 

[01:06:47.02] TRANSLATOR: The process may not be via negativa, but what you arrive at. 

[01:06:53.77] ANTON ZEILINGER: The interesting thing is, in physics, there are two ways to lead to a valid conclusion. One is, for example, Einstein's theory of relativity. First, he made thought experiment. In his imagination, he said, what will happen if this and this-- aha, then he could see a new conclusion. And then it was verified. It was checked in the laboratory. OK, it is correct. So first, imagination, then check. 

[01:07:29.27] But quantum theory was unexpected. First, experiment. And that was very puzzling. And then the theory was found later. So this order is very interesting. Some things were found by genius imagination, a clever idea. Some were completely unexpected from nature. And I am very curious about Madhyamaka, which-- do you have two roads in Madhyamaka? 

[01:08:00.29] DALAI LAMA: [NON-ENGLISH SPEECH] 

[01:11:16.05] ANTON ZEILINGER: So maybe we all-- 

[01:11:19.36] DALAI LAMA: [NON-ENGLISH SPEECH] 

[01:11:41.47] ANTON ZEILINGER: There was a very interesting question raised by Piet. 

[01:11:44.59] TRANSLATOR: I'm holding it. I'm holding that in stasis. His Holiness counting with you. 

[01:11:50.95] TRANSLATOR: His Holiness wants to make a point to you, Anton. And he was saying it partly as a joke. He was saying that it's ironic or maybe amusing that you, as a physicist, approaching through an analysis, which is purely from a physicist point of view, one would say confined to material or physical phenomena, seem to be arriving at a point where you may be just opening the door to what is emptiness. 

[01:12:26.87] DALAI LAMA: [NON-ENGLISH SPEECH] 

[01:12:36.47] TRANSLATOR: The irony is that in physics-- 

[01:12:40.89] DALAI LAMA: [NON-ENGLISH SPEECH] 

[01:12:52.19] TRANSLATOR: Your main concern is to search for the physical reality, the nature of the physical reality. And in the process of your analysis, there seems to be almost kind of a total negligence or nonacceptance of negative phenomena that Alan has mentioned earlier, yesterday about-- in Buddhist ontology, we speak about affirmative phenomena and negative phenomena. But in the physics, view of the reality, physical reality seems to be talking only in terms of what it is. 

[01:13:26.92] TRANSLATOR: Or Affirmative. 

[01:13:27.81] TRANSLATOR: Affirmative. And then through that process, you end up at a point where there is a negation. Shall we come back to Piet's question? 

[01:13:40.83] ARTHUR ZANJONC: Piet, do you want to repeat your question? 

[01:13:43.73] TRANSLATOR: That's better. 

[01:13:44.69] ARTHUR ZANJONC: That was during the tea break, then there will be response. 

[01:13:49.43] TRANSLATOR: I'm holding His Holiness' response. But I won't speak for you. You speak for you. 

[01:13:53.21] PIET HUT: The question was, in physics, there are two quite different roads towards new discoveries. The first road is a thought experiment, and the second road is a real experiment. And in both cases, you make sure you're correct by doing the other thing. Einstein started with a thought experiment to derive relativity. And then it had to be tested in a laboratory or in space. 

[01:14:22.55] Quantum mechanics was not expected, at least not generally accepted before. A few people had some hints. Basically speaking, quantum mechanics was not expected. It was seen as a real experiment. And then people had to do thought experiments to understand it, to make a theoretical framework to make it fit in. So ultimately, we only talk about understanding if we have theory and experiments. 

[01:14:47.07] But sometimes the experiment leads, sometimes theory leads. And I'm very curious whether in Madhyamaka and in other forms of Buddhist meditation doctrine and other approaches, whether there are also two distinct modes, and what relation is between them. 

[01:15:04.15] TRANSLATOR: Yes. So His Holiness responded. You do have-- in terms of terminology used, there are two phrases used. And that is-- that your meditation, which is really referring to more the experiential component, your meditation emerges from the prior view. In other words, you establish a theoretical insight. You set up theoretical structure and then use that as the platform for entering into the experience. There's one strategy. 

[01:15:28.15] Another one, that is a firm to take place, is you start with the experience, enter into the experience. And from the experience, you arise and seek to articulate it. And in that way, out of your experience, you articulate a view. So two different ways and very, very comparable to what you've suggested here. Now, how does that fit into Madhyamaka and the broader spectrum of Buddhist theory and practice? 

[01:15:49.35] His Holiness emphasized that insofar as you're speaking of seeking the view of emptiness, seeking the ultimate nature of reality in a way that is common both to the Sutrayana or the more Sutrayana practice, more exoteric practice within Buddhism, and Vajrayana, the more esoteric, insofar as you're engaging a practice that is common to both, then His Holiness says, really, there seems to be no other strategy-- no other effective strategy apart from first establishing the view by means of reasoning, by means of theoretical analysis, and using that as the platform to go beyond the theory into the actual experience. That seems to be the only possibility. 

[01:16:24.79] However, there are modes that are unique to the Vajrayana. And then I brought in also the issue of the Dzogchen or the highest, the Great Perfection, in both of these contexts. There are instances in which by the sheer power of one's reverence, one's openness, those are possibilities. A total openness, a total reverence. And another way of phrasing this is a very, very high degree of spiritual maturation, that you're just poised, you're just ready. You're ready. 

[01:16:53.33] In that case, it does happen both in highest yoga tantra or under the yoga tantra. Also, in Dzogchen or Great Perfection, it does happen that right off the bat, without having any kind of big theoretical framework first, right off the bat, you gain genuine experience. It does happen. And then following that genuine experience, then you may seek to articulate in the form of a theory what you've already experienced. So the answer is, yes, there are both. And that goes from-- yeah. Yes, there are both. That's it. 

[01:17:27.07] TRANSLATOR: But even in the second case, Buddhists would argue that the person's spiritual maturity was a consequence of that person having gone through the rational process in an earlier life. 

[01:17:44.47] PIET HUT: And in one followup question, then isn't it so that in Dzogchen, there is also emphasis on the view even before you start practice. Even there, not a long path of analysis like in Madhyamaka, but still emphasis on a view to start. 

[01:18:07.61] DALAI LAMA: [NON-ENGLISH SPEECH] 

[01:18:40.43] TRANSLATOR: Within the practice of Dzogchen, the Great Perfection. 

[01:18:43.43] DALAI LAMA: [NON-ENGLISH SPEECH] 

[01:18:46.11] TRANSLATOR: Within in the context of the practice of the Great Perfection, Dzogchen, you have two major phases. One is called the Trekchod or breakthrough. The second one is only referred to, but just for the sake of completeness, the Thodgal, which is called the leap over. We'll just focus on the Trekchod. The Trekchod is the breakthrough to the nature of the pristine, primordial nature of awareness, the essential nature of the mind. 

[01:19:05.05] That's the whole point, which is called Buddha nature. It's called by a different name. So that's the whole point. In order to be able to make that breakthrough into the essential nature of awareness, there needs to be a preliminary practice. There needs to be a preliminary practice. The preliminary practice entails a very careful investigation into the origins-- or an empirical investigation into the nature of the origins of mental states, mental phenomena, consciousness itself, the manner in which they are present, that is, their location, the manner in which they are present, and also the manner in which they dissipate or disappear vanish. 

[01:19:38.95] So their origination, their presence, and their vanishing is a very careful ontological scrutiny of these three phases of mental processes. Now, that whole mode of investigation is done in complete concordance with the Madhyamaka view, that is a Madhyamaka-driven type of investigation. That's the preliminary. Once that has been done, then you're ready to go into what is called the [NON-ENGLISH] or the main practice. And that's the actual practice of identifying the nature of primordial awareness. 

[01:20:07.95] So, for example, the great Dzogchen master, Mipham, great teacher of the Nyingma tradition, said that the Prasangika Madhyamaka view is an indispensable prerequisite for the actual Trekchod, the breakthrough phase of Dzogchen practice. 

[01:20:23.47] ANTON ZEILINGER: Yeah. 

[01:20:26.51] DALAI LAMA: [NON-ENGLISH SPEECH] 

[01:21:27.12] TRANSLATOR: His Holiness would like to return to the question that he raised earlier about whether or not one can conceivably say that a photon, which comes out of one source and then is registered at the other end, that photon, single photon, can be said to have some kind of continuum or continued existence. And this is in relation to something that is in a Buddhist thought. 

[01:21:57.77] For example, both common to Buddhist thought and also the non-Buddhist Indian thoughts, there is a general consensus that sound is has no continued existence. Sound-- 

[01:22:13.30] TRANSLATOR: It does not exist as a continuum. 

[01:22:15.05] TRANSLATOR: Yeah, sound does not exist as a continuum. 

[01:22:17.65] DALAI LAMA: [NON-ENGLISH SPEECH] 

[01:22:20.75] TRANSLATOR: No one can talk about the speed. 

[01:22:22.95] DALAI LAMA: [NON-ENGLISH SPEECH] 

[01:22:24.35] 

[01:22:28.23] TRANSLATOR: 730 miles an hour. What's the speed of light? Speed of sound. 

[01:22:32.23] ANTON ZEILINGER: Meters per second. 

[01:22:33.55] TRANSLATOR: We need miles, sorry. 

[01:22:38.52] DALAI LAMA: [NON-ENGLISH SPEECH] 

[01:22:43.83] TRANSLATOR: 186,000 miles per second. Sound, 700 miles per hour. 

[01:22:49.95] DALAI LAMA: The light. 

[01:22:51.43] TRANSLATOR: 186,000 miles per second. 

[01:22:54.97] DALAI LAMA: [NON-ENGLISH SPEECH] 

[01:23:01.43] TRANSLATOR: Is a photon zipping along at that speed? 

[01:23:04.65] ANTON ZEILINGER: Of light. The speed of light. That is the very question. 

[01:23:10.11] DALAI LAMA: So start from here. 

[01:23:11.13] ANTON ZEILINGER: If I say yes to the Holiness' question, I would admit that the photon exists in between, which I would not want to admit. 

[01:23:22.03] ARTHUR ZANJONC: I would be happy with admitting. 

[01:23:24.71] DALAI LAMA: [NON-ENGLISH SPEECH] 

[01:23:27.43] TRANSLATOR: The fact is, if you interfere between where it is registered, the source, then it is stopped. 

[01:23:36.41] DALAI LAMA: Stop, yes. Stop. [NON-ENGLISH SPEECH] 

[01:23:39.09] TRANSLATOR: So this indicates that it is traveling. 

[01:23:41.11] TRANSLATOR: Now, you infer that there was something in between. Otherwise, there would be nothing to block. 

[01:23:46.61] ANTON ZEILINGER: Well, you infer that-- but the problem then is if I have a, let's say, means to block it, OK? And then I make two holes in it. 

[01:23:59.23] [LAUGHTER] 

[01:24:02.18] DALAI LAMA: [NON-ENGLISH SPEECH] 

[01:24:05.63] ANTON ZEILINGER: Something goes through, but I cannot say, does it go through here or here? 

[01:24:09.93] DALAI LAMA: [NON-ENGLISH SPEECH] 

[01:24:13.59] TRANSLATOR: It doesn't matter so long as there's a space to go through, whether there are two holes or three holes. 

[01:24:23.03] TRANSLATOR: Maybe it definitely go through one or the other, but it does go through. 

[01:24:26.03] TRANSLATOR: Whatever it is, it goes through. 

[01:24:27.51] TRANSLATOR: Whatever-- it's true, yeah. 

[01:24:30.64] TRANSLATOR: Whatever it is. 

[01:24:32.60] ANTON ZEILINGER: I cannot say then-- I cannot say-- some people say it goes through both-- or come to the same question before, where it goes through this hole or this hole, and I don't know. It is more than that. I cannot make a picture where it goes through. But it is very important description or model where it goes through. 

[01:24:57.32] ARTHUR ZANJONC: But what if there is no hole? Then it is stopped. 

[01:24:59.98] ANTON ZEILINGER: Then it is stopped. 

[01:25:01.16] ARTHUR ZANJONC: Or if I take this and I see that, there it is. Here's the source. There's the spot. There is no continued existence. 

[01:25:10.68] DALAI LAMA: [NON-ENGLISH SPEECH] 

[01:25:26.80] TRANSLATOR: We are correct in our understanding that you're not willing to say that there's not something there, and you're not willing to say there is something there. You just refuse to talk about it. Is that correct? Is that correct? 

[01:25:37.84] DALAI LAMA: [NON-ENGLISH SPEECH] 

[01:25:46.66] TRANSLATOR: This is like the Madhyamaka stance. I will not say it exists. I will not say it doesn't exist. I will not say it both does exist and doesn't exist, nor will I say it doesn't exist or does not exist. 

[01:26:01.00] ANTON ZEILINGER: What we mean by that, and that is we're talking about a phenomenon only, not in itself but only if we have a precise apparatus in mind which tells us that this phenomenon happens. And so in order-- 

[01:26:18.42] DALAI LAMA: [NON-ENGLISH SPEECH] 

[01:26:30.48] ARTHUR ZANJONC: With the apparatus, I need to remember that-- with the apparatus, I need to measure the speed from here to here. It's very different from the apparatus where I put this thing. So the concept I use in one case, I have learned, is a very hard way. But if you want to say something to verify, that. 

[01:26:53.82] DAVID FINKELSTEIN: Where Anton is hedging, rather than answering the question simply, is the question does not sufficiently specify the experiment. In the quantum mechanics world, it's very dangerous to answer questions which are not tied to an experiment. So if you say what it means to say that the photon is traveling from there to there, then you can answer the question. For example, Anton is afraid that the experiment by which you will verify that the photon is in flight will also tell you which hole it goes through. 

[01:27:25.80] Then the interference experiment will surely be gone. The fact that there isn't interference experiment or phenomenon seen tells you didn't do that experiment. So the question is, are there ways to verify that the photon is truly in that box in flight without destroying the interference pattern? It turns out there are. There are very strong conservation laws in physics. The photon carries energy, for example. 

[01:27:50.32] One can imagine very carefully weighing the entire apparatus, including the grating and the screen and the source, and you would find no sudden drop in weight, implying that suddenly the photon ceased to exist. There are many things of that kind which lead us to think, yes, the photon really does exist from there to there, but we mustn't imagine it follow this path. We mustn't imagine it follow that path. 

[01:28:17.72] Almost any of the statements you would normally make about a thing that exists from yesterday, we must not make mistakes. Because if you do that experiment, you will destroy the effect that Anton has so lovingly reconstructed. Another way to interpret the question is, if you look, will you find there is a existed or exists? And in fact, wherever you look, between this and this, will find it every time. 

[01:28:46.08] There is no region where it is never found. And wherever you look, you always find it. So the photon always acts. It should not be regarded as an object with a definite state. You know it by its actions, not by some kind of complete description. You only see one aspect of it or another. But there's no need at all to doubt its effective existence in this particular set of experiment. 

[01:29:10.92] DALAI LAMA: [NON-ENGLISH SPEECH] 

[01:29:22.40] TRANSLATOR: So yesterday, we spoke about the problematics of positing states as opposed to acts from the quantum mechanical point of view. And His Holiness' question is, but what about-- doesn't the concept of act already entail something that is acting? 

[01:29:44.60] DALAI LAMA: [NON-ENGLISH SPEECH] 

[01:29:47.12] TRANSLATOR: His Holiness actually used the word operation. So can you have an operation without an operator? 

[01:29:52.44] DAVID FINKELSTEIN: I think there's no need to doubt the existence of the electron or the photon, really, because it has no state. We act, but we have no state. There is no-- the actor is present. 

[01:30:09.92] TRANSLATOR: As an interpreter, would it be fair to characterize state as a quality of the phenomenon in question that is sustained regardless of context? 

[01:30:19.20] DAVID FINKELSTEIN: Or to say anything regardless of context. 

[01:30:21.46] TRANSLATOR: No. But of course, you're refuting the notion of state. So I'm trying to identify what you're refuting. Yes. That is let us assume-- I agree with you that we'll not talk the states because they don't exist. How do I define that which doesn't exist, a quality of the phenomenon in question that has a sustained existence regardless of context? 

[01:30:43.40] DAVID FINKELSTEIN: You're asking what-- 

[01:30:44.64] TRANSLATOR: Is that what you're-- is that a fair characterization of that which you are refuting? 

[01:30:48.92] TRANSLATOR: State. 

[01:30:49.48] TRANSLATOR: A state. 

[01:30:50.84] TRANSLATOR: How would you define state? 

[01:30:52.10] TRANSLATOR: Yeah. How do you find state? 

[01:30:54.20] DAVID FINKELSTEIN: Well, it means a complete description. In classical thought, we assume-- once upon a time, we thought when we knew as much as you could about something, you knew everything about it. Today, we have to recognize that there are many times when we know as much as can be known and yet do not know everything. 

[01:31:19.30] DALAI LAMA: [NON-ENGLISH SPEECH] 

[01:31:28.76] DAVID FINKELSTEIN: We speak of maximum information instead of complete information. Some physicists will use the word "state" for maximum information. It's a little different than vocabulary from offering my sight. 

[01:31:40.90] ARTHUR ZANJONC: I think it's important-- 

[01:31:41.64] DAVID FINKELSTEIN: They're very nice with computing. 

[01:31:42.86] ARTHUR ZANJONC: Yeah, it's important for-- I think it's important for His Holiness to know that the word state is very common. In fact, it is totally standard as part of normal quantum mechanics, the way you speak about the state of an electron, the state of a photon or the state of a fox, or what have you. What is meant there is dependent on context. That is to say you set up the Polaroids, for example, here or here, or you set up the apparatus. 

[01:32:14.60] And this then determines your description of the maximal information that you can write down for the state of that object. It's always contextualized in a set of experiments. And there are a certain set of experiments that will complete that description. If you try to add other experiments, so-called complementary experiments, they will destroy their-- they are mutually exclusive. They will destroy the information from the other contexts. 

[01:32:47.05] TRANSLATOR: The wave particle. 

[01:32:48.06] ARTHUR ZANJONC: Yes, exactly. So you can have a maximally complete set-- you can have a maximal information, a list, but you know you've given up other information. Then if you change to this other context, well, then, you erase this information. You get the new. But you can never get the whole-- you never get the complete state information. But in a conventional terminology, one would speak about the state of a particle, the state of the field, or what have you. 

[01:33:17.32] What David has done is very interesting. He has emphasized action operation as opposed to existence. Yeah. If you're following Heisenberg, it's a very interesting tension. 

[01:33:30.96] ANTON ZEILINGER: Piet has to say something. 

[01:33:34.28] PIET HUT: I agree with David. And the way I would answer the question about actor and act and object is that it seems-- 

[01:33:43.06] DALAI LAMA: [NON-ENGLISH SPEECH] 

[01:33:47.28] PIET HUT: And I think David's understanding is that there are only acts. So the actor acting on an object is actually an act acting on another act. And that is a very simple worldview, very simple understanding. There are only acts, not things and relations, but only relations and relations. Relations are more powerful than things. You can do with them alone. Is that-- 

[01:34:21.48] DALAI LAMA: [NON-ENGLISH SPEECH] 

[01:34:47.32] TRANSLATOR: Just a sort of a thought, that I'll quote His Holiness, which may be of some interest. His Holiness was saying that in the Buddhist discourse on emptiness, sometimes when it is done in the context of [INAUDIBLE], emptiness is seen as total liberation. And there's a discussion of three doors of liberation. These are the emptiness based on the understanding of the nature of the actor, the person, the act, and the object. 

[01:35:27.84] And out of these three, the emptiness of the act is considered to be of the prime importance. So it seems that operation-- 

[01:35:40.76] TRANSLATOR: Operation is primary significant. The emphasis is on the act, and the actor and the object of the act are only derivative to that. They're only in relationship to the center, the action. 

[01:35:52.52] ARTHUR ZANJONC: Here you go, David. 

[01:35:56.81] DAVID FINKELSTEIN: You can say I discovered it. 

[01:36:02.08] ARTHUR ZANJONC: Very interesting, very interesting. 

[01:36:04.60] DALAI LAMA: So if you want to continue. 

[01:36:06.52] SPEAKER 4: So I understand this whole conversation is about the question of whether a photon has a continuous existence. But I also understand that in your tradition, sound definitely does not have a continuous existence. Could you explain why not? 

[01:36:22.88] DALAI LAMA: [NON-ENGLISH SPEECH] 

[01:36:25.40] TRANSLATOR: I'm not really sure myself. 

[01:36:26.58] [LAUGHTER] 

[01:36:29.08] TRANSLATOR: That's too easy. 

[01:36:37.22] DALAI LAMA: [NON-ENGLISH SPEECH] 

[01:36:45.58] TRANSLATOR: He just received wisdom. He's never heard a reason for it. 

[01:36:49.20] ARTHUR ZANJONC: Does he mean by sound the perception of sound? Or does he mean what carries the sound? 

[01:36:55.30] DALAI LAMA: [NON-ENGLISH SPEECH] 

[01:38:27.80] TRANSLATOR: I was informed by His Holiness that although I haven't seen it written down in any text, but the general consensus in the debating courtyards about this whole question of why sound is not said to have continued existence is that if sound is like any other physical material objects, which can be said to have continued existence, then from the Buddhist point of view, there is a belief that material objects are momentarily changing. Every instances, they're going through a process of change. 

[01:39:03.88] So the first instance of the sound would be causally connected with the second instance, and so on. And that means that given that these are all of the same type, they are in a sequential order, they come from the same source. Then the first instance would turn into the second instance. Because in a causal continuum, if you look at seed and sprout, actually, the seed turns into a sprout. So similarly, in the case of sound, the first moment of sound will turn into the second moment of sound. 

[01:39:42.56] But in actual fact, what is happening is sound, the vibration, is only for an instance. And the second vibration is a vibration from the first vibration. 

[01:39:53.00] ARTHUR ZANJONC: This is very interesting from the standpoint of physics because if you ask, for example, about the passage of light through a piece of glass, you can have the picture that it just is transmitted through, that there's a single photon with a continued existence, and it passes all the way through. But actually, I think a more accurate view of this picture is that it enters the glass, and then in a certain sense, it disappears, its own existence disappears. 

[01:40:23.36] And if you will, a scattered photon, we would say, is re-emitted. It arises from disappearance. Emitted. 

[01:40:33.30] TRANSLATOR: [NON-ENGLISH SPEECH] 

[01:40:39.88] ARTHUR ZANJONC: Let's be a little more precise. 

[01:40:41.02] TRANSLATOR: The energy of the first transform into the energy of the-- 

[01:40:43.48] ARTHUR ZANJONC: Yes, but the identity of the first will disappear, and there will be a phase shift. And this accounts for the speed being slower in the glass than in air. 

[01:40:52.12] DALAI LAMA: [NON-ENGLISH SPEECH] 

[01:40:54.96] ARTHUR ZANJONC: You'll have the continual disappearance and re-arising, and disappearance and re-arising, that takes place a real. 

[01:41:00.26] TRANSLATOR: No discontinuity then-- 

[01:41:01.60] ARTHUR ZANJONC: Yes. 

[01:41:01.68] TRANSLATOR: --between them. 

[01:41:02.38] ARTHUR ZANJONC: Yeah. 

[01:41:03.48] TRANSLATOR: Even in the vacuum then-- 

[01:41:05.68] ARTHUR ZANJONC: That's a little more subtle. 

[01:41:06.94] TRANSLATOR: Yes. 

[01:41:07.74] DALAI LAMA: [NON-ENGLISH SPEECH] 

[01:41:12.34] ARTHUR ZANJONC: It has an index of refraction, too. 

[01:41:14.48] DALAI LAMA: [NON-ENGLISH SPEECH] 

[01:41:35.16] ARTHUR ZANJONC: Maybe Piet can also add something concerning empty space. Because you could ask then, if this is the case in a material object, you take all of the material matter out, still light moves through the vacuum, moves through empty space. Is there anything analogous to this disappearance in re-arising, disappearance and re-arising? 

[01:41:58.32] PIET HUT: So what is interesting is that now we know that, in our physics understanding, light does not travel even in space, in emptiness, does not simply travel. But if you look very closely, light becomes something else, electron and anti-electron. And then it becomes light again, and then something else, and then light. 

[01:42:22.24] If you look very closely, it is transforming and transforming all the time. There is no continuous light in-- 

[01:42:29.96] TRANSLATOR: The transfer of energy. The energy of the photon transfer to the electron, the anti-electron transfer to next photon. 

[01:42:36.38] PIET HUT: Yeah, the energy is being conserved. But again, if you look at the very small scale, the energy is not conserved. But if you average, then it is conserved. 

[01:42:47.52] TRANSLATOR: Could you speak about the small scale where it's not conserved? Could you elucidate that? 

[01:42:54.04] PIET HUT: There is the uncertainty relation. On a very small scale, the energy can be arbitrary. And the way-- and this is maybe too complex, but the way to show this is that you can-- near a black hole, one of the two particles can fall in the black hole. The other can emit. And that's how black hole can shine. So you can actually, in principle, detect this. 

[01:43:28.20] DALAI LAMA: [NON-ENGLISH SPEECH] 

[01:43:29.95] TRANSLATOR: His Holiness said it isn't something really very important. 

[01:43:33.26] DALAI LAMA: [NON-ENGLISH SPEECH] 

[01:43:34.80] 

[01:43:53.40] TRANSLATOR: There is an understanding in the Buddhist thought that the best antidote for anger and hate in the immediate sense-- 

[01:44:11.12] TRANSLATOR: The temporary antidote or the provisional antidote. Not the ultimate antidote, but the temporary remedy. 

[01:44:15.86] TRANSLATOR: The most effective antidote for anger and hate is love. And the most effective antidote for attachment is to reflect upon the undesirable qualities of that particular object. And the most effective antidote for arrogance or conceit is to reflect upon the complex constituents of the reality. 

[01:44:43.52] [LAUGHTER] 

[01:44:46.24] His Holiness was saying that probably the slightly conceited teachers in the monastery might might find it helpful to learn some of these. 

[01:45:01.16] [LAUGHTER] 

[01:45:04.68] To turn down the level of arrogance. 

[01:45:09.24] ARTHUR ZANJONC: And I'm sure it works the other way around for the conceited professor of physics. 

[01:45:16.88] DALAI LAMA: Yes. 

[01:45:19.68] ARTHUR ZANJONC: Your Holiness was very interested in the observer. I don't know if you would like to take a few minutes to consider a little more carefully the role of the observer in modern physics. And, Tom, why don't we turn this on? We'll at least show it and get it started. We'll let you focus. We talked yesterday and today-- or excuse me, Monday and today about quantum mechanics and the role of the observer in quantum mechanics. It's very important also in relativity. 

[01:45:58.80] And what I'd like to show is something we now believe to be completely true about the way in which the frame of the observer, the way in which the observer's frame of reference-- I don't know if that's a proper-- frame of reference is important in relativity. Consider the following situation, that there is a train moving along the tracks. 

[01:46:29.20] There are two observers. One observer is in the train, in the center of the car, in the very middle. There is another observer on the side of the railroad track, sitting quietly, stationary, relative to the-- 

[01:46:46.72] TRANSLATOR: [NON-ENGLISH SPEECH] 

[01:46:50.36] ARTHUR ZANJONC: These are indicated by C prime and C. These are the two observers. Now, it can happen by a miracle that two lightning flashes come down and strike the end of the train. And then the reference frame of the observer C here, this observer who is sitting quietly on the side, he judges these two lightning bolts to hit the ends of the train at exactly the same instant. It could even be that some significant event happens. Maybe there are children to be born or tea is to be served. Yeah? 

[01:47:36.52] Simultaneously, when these two lightning strikes hit the end of the train. But now, there this disturbance. The event of the strike creates a wave of light, creates a signal of light that emanates from these two positions, A here, A prime and B prime. And this is indicated by the two circles, this circle and this circle. They go like this. 

[01:48:07.61] But now notice, Your Holiness, that this circle on the right will come to the observer C prime before this circle on the left will reach C prime. Yeah? 

[01:48:23.99] TRANSLATOR: Train is in motion? 

[01:48:24.91] ARTHUR ZANJONC: Train is in motion. The train is in motion to the right. That's indicated by this arrow. Yeah? So you can see the train moving, moving, moving. When it reaches to this point, the observer C prime will see the lightning flash. When it reaches to this point, the observer C prime will see the other lightning flash. 

[01:48:48.73] So you have two different descriptions of the same situation. For the observer sitting quietly on the side, he sees these two lightning flashes come at the same moment. For the observer in the train, he will experience first from the front of the train and then from the back of the train. In other words, normally, we think of time in such a way that we can say, quite objectively, that events either happen at the same time or one happens, and then the other happens. 

[01:49:23.73] But here, we can see that this depends on the state of motion of the observer. Events can happen at the same time in one frame of reference. They can happen first in the front, then in the back, or first in the back, then in the front. This is called the relativity of simultaneity, that we judge events in this way to be relative depending on the state of motion. This is one of the first discoveries of Einstein's theory. 

[01:49:53.29] So once again, we see that certain things about our world, which we take to be fixed and firm, begin to move and become more relative. So again, this is one of the other factors, one of the other roles of the observer. 

[01:50:14.32] DALAI LAMA: [NON-ENGLISH SPEECH] 

[01:50:51.41] TRANSLATOR: In defense of, say, the classical notion of time and simultaneity, can't one defend this sort of counterexample by saying that the person on the platform, the one on C, his perception should be the correct one. Because the person who is in the carriage, his perception is deluded by the movement, the motion of the train. Because in the Buddhist epistemological discourse, again, we talked about different types of optical illusions and where the sources of illusion lie. 

[01:51:28.25] In some cases, it could be an effect in defect in the eye organs. In some cases, it could be something to do with the environment or the place where the person is. One example that His Holiness gave is when you are in a moving boat, you see all the trees and the bank move. These are the-- and also, one of the examples given is that if someone is very angry, you see things red. That is the source of delusion. 

[01:51:59.29] TRANSLATOR: So its immediately preceding mind state, there's actually a distortion. 

[01:52:03.09] TRANSLATOR: Distorting perception. 

[01:52:04.17] TRANSLATOR: Distorting your perception. 

[01:52:06.81] DALAI LAMA: [NON-ENGLISH SPEECH] 

[01:52:09.25] TRANSLATOR: This morning, we had discussion about how an individual's expectations, purpose, and concepts affect perception. So these can be seen, from the Buddhist point of view, as the source of the illusion lying in the immediately preceding consciousness. So can't one defend the classical sort of view of the simultaneity? 

[01:52:34.59] ARTHUR ZANJONC: Yeah. Let me say just simply-- then I'll ask Piet if he would like to say something. This is his field of specialization. This is a very natural, immediate set of questions. Isn't there some way to decide which one has a privilege or which one is in error? By a deeper analysis, you would discover this error. But the answer is no. There is no deeper analysis that either observer can make of their own situation that would show that they are in motion. 

[01:53:09.57] DALAI LAMA: [NON-ENGLISH SPEECH] 

[01:53:19.93] TRANSLATOR: Relative motion is a crucial thing to ask to be introduced, that no motion is absolute. 

[01:53:23.87] PIET HUT: No, that is what-- the thing is this story could be told with sound instead of light. Somebody can blow a whistle, make a sound. And if you tell the story with sound, then it is an illusion in the sense that you cannot make the conclusion, that is, being observer-dependent, because the sound travels through the air, and the air stands still for one person and moves for the other person. 

[01:53:54.41] But light is special. Light has no medium. There is no ether. There is no medium for the light. So there, for both observers, light is equally fundamental. So it is not a matter of illusion. That is the main difference. And that is what you said, relativity of motion. 

[01:54:19.45] SPEAKER 4: Can I add one thing that might make that more helpful? For sound, there is something that is waving, the air. For life, there is nothing that is waving. Is that-- 

[01:54:30.83] TRANSLATOR: Arthur? You or somebody else should really speak of the relative-- 

[01:54:33.97] ARTHUR ZANJONC: Relative motion, we have pointed to the details. 

[01:54:36.35] DALAI LAMA: [NON-ENGLISH SPEECH] 

[01:54:37.49] TRANSLATOR: Otherwise, it doesn't look exactly like-- 

[01:54:41.23] PIET HUT: It's half the story. 

[01:54:43.47] TRANSLATOR: It looks like if you say the sound is delusive, and it's not deliberate. You can't bring that in without relative motion. 

[01:54:49.45] DALAI LAMA: [NON-ENGLISH SPEECH] 

[01:54:55.98] ANTON ZEILINGER: Maybe I can make just one brief statement to help verify. You can make the same story as Arthur presented to me with this station and the moving train, that seems to be that the station is a special system. It's at rest, and the train is moving. We could make the same story with two spaceships out in space. Two spaceship. Then it is impossible to say this one is at rest, and this one is moving, or this one is at rest, and this one is moving. And you arrive at exactly the same conclusions. 

[01:55:33.73] TRANSLATOR: Then explain it more. You got two spaceships in relative motion. But you can posit that one is stationary. And in relationship to that, the other one's moving. You can switch it around and say, we'll assume this is stationary, and this is moving. Or you can assume they're both moving, but there is no way to say what's really going on independent of the frame of reference. But now [INAUDIBLE] says, well, you can turn off the battery on one. So how do you respond? 

[01:55:57.69] ARTHUR ZANJONC: Battery is not necessary for motion. These will move-- they'll coast. They're just coasting. The next mind in life we should do in two spaceships. We'll talk with NASA about it. I think David would like to make a comment, perhaps concerning whatever. David, would you like to connect? 

[01:56:17.13] DAVID FINKELSTEIN: In showing this, we're illustrating really two principles at once-- 

[01:56:21.35] ARTHUR ZANJONC: Yes. 

[01:56:21.89] DAVID FINKELSTEIN: --that Einstein carefully made explicit. One is that there is no operational conception of motion or can only speak of relative motion. This was already emphasized by the Italian scientist Galileo in the 17th century. The new discovery, which is equally important to this, is that nevertheless, all observers, no matter how they are moving, will agree on the speed of a particular light wave. That's an astonishing paradox from the point of view of classical physics. 

[01:57:02.61] One could imagine one could catch up with a light wave, and then it would seem to be at rest. And the whole point of this is that one cannot catch up with light waves. No matter how we move, they always seem to travel at the speed of light relative to us. And this requires a revision in our notions both of space and of time. That was the point of this, to demonstrate the revision and the conception of time. 

[01:57:29.41] Now, this does not mean you have to give up the idea of a medium and imagine that waves are traveling in nothing. As my teacher, Weisskopf, was very happy to point out, rather, you should say that the vacuum is a very special kind of medium, which is such that you cannot detect the rate at which you move through it. Speed, relative to this medium, is not operationally defined. 

[01:57:58.33] ARTHUR ZANJONC: In other words-- 

[01:57:58.95] DALAI LAMA: [NON-ENGLISH SPEECH] 

[01:58:06.17] TRANSLATOR: Bringing this team in at 4:29, as we are, it might be-- it's so important. We'll pick it up later on. 

[01:58:12.15] ARTHUR ZANJONC: Yeah. We'll have opportunities in the afternoon sessions in the future. 

[01:58:18.01] ANTON ZEILINGER: But maybe we should conclude there was one point in the morning we'll pick up again. This was the statement of Professor Livingston. And I was hoping on who might comments on that, but maybe we picked up on that tomorrow afternoon, on Friday afternoon. I would just like to conclude with one thought, which is interesting, for the night. And that is the famous Danish physicist, Niels Bohr, he mentioned his name a couple of times. 

[01:58:49.13] He said there are two types of truth, the simple truth and the deep truth. He said a simple truth is a truth where the opposite is not true. A deep truth is a truth where the opposite is also true. It's also a deep truth. 

[01:59:07.89] DALAI LAMA: [NON-ENGLISH SPEECH] 

[01:59:09.81] TRANSLATOR: Yes. His Holiness said there is something to think about there. Or there's something to that. 

[01:59:20.33] ARTHUR ZANJONC: Good night. Thank you. 

