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[00:00:05.28] DANIEL GOLEMAN: Today, Your Holiness, we're going to focus on two things. One, Cliff Saron will talk about emotions and the brain, what happens in the brain when you experience a certain mental state. And then Dan Brown will talk some more about the immune system in terms of the energy forces that control it. Because we feel that in terms of the energy forces, there are more connections, more bridges to Tibetan medicine. So that may be of special interest to you. So that's the morning. 

[00:00:48.44] And also in the afternoon's discussion, please, I hope you'll feel free if you didn't quite finish with people yesterday to go back to Dr. Yearley OK? OK. Please. 

[00:01:05.22] CLIFF SARON: Your holiness, it's a pleasure and an honor to be able to share our work with you today. I'm going to be talking about how different states of mind in terms of feeling states like angry, sad, happiness, feelings of disgust, different kinds of emotions can produce different kinds of measurable changes in brain activity. 

[00:01:27.74] And what I'm going to do is begin by introducing you to my mentor, colleague and friend Richard Davidson, because today, I'm speaking on his behalf. Today, he was unable to come here today. So if I could have the first slide, please. 

[00:01:46.30] This is Dr. Davidson and that's myself. And we are wearing, in this picture, the special kinds of caps that we use to measure electrical brain activity. Now, one of the things that I know that you recently were with a group of Jewish people, and a friend of ours has termed this slide Hasidic aliens, Jews from outer space. 

[00:02:17.16] OK. I'll be talking more about what these caps mean as I describe our work to you. But I wanted first to introduce you to Dr. Davidson. The experiments that I'm going to be talking about today were all conducted or analyzed in the laboratory of Dr. Davidson. And I've been involved in this research for a number of years, and in a number of experiments that I'm going to talk to you about this morning. 

[00:02:46.80] But before I describe specific experiments, I'd like to talk to you, in general, about the way we think about emotion and the way we think about the brain in part. And like Francisco, yesterday, had the job of relating the brain and the immune system, I also want to structure what I say today in terms of relating two different kinds of views of an organism, one in terms of its behavior, and one in terms of the way the brain is organized. 

[00:03:19.34] So that's what I'm going to set out to try to do. There are two fundamental observations that we can make about behavior and about the brain that we use in our research. The first is that invertebrates-- and yesterday, we talked about what vertebrates were animals with backbones. 

[00:03:41.90] The nervous system is divided in halves. There's a left side and a right side of the nervous system. And we're going to be talking today about how the brain organization in terms of the functions of the left side and the right side differ with respect to different kinds of feeling states. 

[00:04:00.60] So the first thing that we're going to talk about, or use in talking about brain and emotion, is the fact that the brain has a left side and a right side. The second thing that I'd like to talk about is a way of looking at the behavior of an organism in terms of the ability of that organism to approach and to withdraw, as a fundamental dimension, to describe its activity. 

[00:04:29.00] And what we're going to try to do is relate how behaviors that have to do with approach and withdrawal relate to emotion and brain activity in terms of the two sides of the brain. There's a view of emotion of different feeling states that you can categorize different emotions in terms of the degree to which they are approach or withdraw behaviors. 

[00:04:58.59] Happiness may want you to move forward. Anger, you may want to strike or pull away. And in fear, you may want to run away. That would be a withdrawal reaction. Disgust would be very prototypical of a very basic example, typical example of a withdrawal behavior. And happiness might be something when you're very glad to see somebody and approach behavior. 

[00:05:27.63] What we're going to do is show you that over the last 10 years or so, in our laboratory, we have produced a series of results that suggest that the left side of the brain, in the frontal regions, that I'll be talking about in a moment, are more associated with approach behavior. And the right side of the brain is more associated-- 

[00:05:49.96] SPEAKER 1: Please carry on. I'm just nodding my head in amazement. Carry on. 

[00:05:57.23] CLIFF SARON: It's associated with withdrawal behaviors. So why don't we have the next? This is an example of the first observation that I was talking about, that in us, our brains are divided into two halves. And just to reacquaint you with some of the basic description of locations of the two cerebral hemispheres. 

[00:06:22.21] OK. This is the left hemisphere. This is the left hemisphere, and this is the right hemisphere. No, I'm sorry, I'm reading the-- this is the left hemisphere. It says that's the right visual field, which projects to the left hemisphere. 

[00:06:42.77] So we have a left side of the brain and we have a right side of the brain. And the regions of brain activity that we measure in the experiments I'll be talking to you about today come from regions of the left frontal region. That's this area, in general, and the right frontal region, and also from the left parietal region and the right-- rear. Yeah, the left rear region of the brain, and a right rear region of the brain that we refer to in some of the slides as parietal area. 

[00:07:17.39] Also, there's a temporal lobe here when some of the data that I'll be talking about is more from along the side. There was a little confusion earlier when I said this is the right hemisphere, and that's not true. This is where the right side of visual space connects to the left side of the brain. 

[00:07:39.35] So in the left side of the brain is represented the right side of space. And that's why the R and the L are in the opposite side. Now, connecting the two sides of the brain are this large bundle of fibers, and that's called the corpus callosum. And the reason in this slide, why there's a line down the middle, is because this slide comes from the work of Roger Sperry. 

[00:08:05.25] He won the Nobel Prize for describing how the two sides of the brain are specialized for different kinds of mental activity. The kinds of mental activity that he was examining were things like language, calculation, spatial construction, and nonverbal, what he calls ideation, ideas formation that were not represented in words. 

[00:08:31.33] One thing to note is that none of the tasks or capacities of these labels are about feeling states or about emotion. And that's actually representative of the status about in 1973, when this slide was made, that the scientific study of emotion, in terms of brain activity really wasn't a high priority in the neurosciences, in terms of the feeling states that we're conscious and the brain state changes at the level of what's called the cerebral cortex, which I know you've heard of. 

[00:09:09.83] You could ask the question, why would we ever want to relate approach and withdrawal behaviors to the two sides of the brain. I mean, that's not an obvious thing to try to put together. And the reason why we began to think about that is because for over 100 years, there's information from neurology, from medicine, that damage to the different sides of the brain produce different emotional consequences. 

[00:09:42.15] In the mid mid-19th century, the neurologist Hughlings Jackson noted that people with epilepsy with seizures, that began with too much activity on the right side of the brain, their right side was overexcited in the frontal regions, that I was just showing you before, at the onset of their seizures, there was fear emotion expressed consistently. 

[00:10:18.17] At the beginning of the epileptic seizure, there was the emotion of fear. That was because it was thought that there was too much activity in this right side of the brain. And we're saying that the right side of the brain in the frontal regions, not the whole right side, just the frontal regions, is associated with this kind of withdrawal system. 

[00:10:41.43] On the other hand, it was observed that patients with damage to the right side of the brain. Now this is different. Too little activity instead of too much activity. They experienced inappropriate positive emotion for the situation they were in. They were manic, or they were in a too happy to be able to behave normally. 

[00:11:05.71] So this also gave-- I know that's a funny phrase. So there was a notion that the right side of the brain, when too activated, enhanced withdrawal behavior. And when it was depressed or damaged, then the left side of the brain had the majority of control and its approach system was overactivated because there was no balance from the right side. 

[00:11:35.71] These observations were made over the last 100 years in the neurological literature, and gave rise to a theory about how the two sides of the brain may have different emotional specialization, if you will, or emotional character. And that's a bit of the background for why we thought these two ideas could be related. 

[00:12:03.93] I've been using the word emotion-- 

[00:12:05.95] DALAI LAMA: [NON-ENGLISH] 

[00:12:07.37] TRANSLATOR 1: Is it the same in the case of animals as well? 

[00:12:11.21] CLIFF SARON: There is some data that damage in rats to the left side of the brain, causing the right side to have majority of control. Increased behaviors of what's called mirror side or rat killing. They become more aggressive. But in terms of the kinds of emotions, whether the rat is happy or fearful-- fearful, you could understand. Happiness is harder to judge in a mouse. 

[00:12:43.15] So it's hard to think about emotions in animals where you can cut their brains up. 

[00:12:52.79] DALAI LAMA: But monkey, I think to a certain extent, I think express some joy, I think, monkey. 

[00:12:57.67] CLIFF SARON: Sure. Absolutely. Absolutely. 

[00:13:00.05] DALAI LAMA: Or dogs. 

[00:13:01.43] CLIFF SARON: But yes. 

[00:13:02.63] DALAI LAMA: Dogs, you have to test it? 

[00:13:04.23] CLIFF SARON: I'm not familiar with the literature for the-- because there's a very large difference between cutting up the brain or and making a situation drastically different than it is naturally. And the kind of work that I want to talk about, how in normal brains, in people, when the feeling changes, we're trying to measure very small differences in brain activity to say what happens when you damage the brain is a very complicated job, because you damage many different things at the same time. 

[00:13:36.30] And the way everything is organized, the connections that go from one place to another place could be right in the middle of where you cut. And so it's very hard to say what brain damage really means in terms of brain function. 

[00:13:57.58] DALAI LAMA: [SPEAKING TIBETAN] 

[00:14:28.02] TRANSLATOR 1: Is it the case that since we can identify certain portions of the brain with specific types of mental activity? If that portion of the brain is damaged, is it the case that temporarily that the corresponding mental function will also be attenuated or damaged? But over the long course, other parts of the brain will take the place of that specific one. Or is the change of mental function permanent if one part of the brain is permanently damaged? 

[00:14:53.08] CLIFF SARON: In general, the answer is it will. There will be initial damage and then there will be recovery. But there are some places that if they were damaged, they can never be recovery from function. And there are different places along the organization of the nervous system where you can never recover function. That's why in the spinal cord, you can have cut nerves and there they will never regenerate and you'll be paralyzed. 

[00:15:17.94] But in terms of higher mental functions, if the motor area controlling speech is damaged, you can have some forms of recovery. But it's very specific of the kinds of location of the damage, particularly because if the damage cuts, what are called fibers of passage from low connections from one location going to another location. And if there were many of those fibers, it would be very hard for those to reconnect again. 

[00:15:48.38] But in general, there is a lot of plasticity is the word. 

[00:15:52.82] TRANSLATOR 1: What His Holiness meant was that mental activity, which are the normal functions of that local area, will that be taken over? 

[00:16:00.42] CLIFF SARON: Sometimes, yes, sometimes, no. It depends. 

[00:16:05.68] TRANSLATOR 1: Would you explain that term plasticity? 

[00:16:08.02] CLIFF SARON: Plasticity is the fact that the brain is organized so that the particular regions that are doing activities right now do not have to be the only regions capable of doing those activities, particularly in terms of the higher mental function. It's thought that the organization of the cortex itself has the capacity to allow for different regions to take the place of other regions. 

[00:16:34.94] And also, there's a lot of redundancy. There are redundant-- duplication. It's possible in children. There are children who are alive and functioning to a certain degree, with only one side of their brain at all. So that is an example of how many functions are duplicated, particularly because if we have damage to one side, we do not want to be unable to have a whole sense modality like being able to see. 

[00:17:10.72] If the right rear of the brain, where the visual left visual field is, we're damaged, we would still be able to use both parts of the right visual field from both eyes. 

[00:17:29.14] Now I want to talk for a moment about the way we've been using the word emotion, both yesterday and today. And we're going to, throughout the week, be using this word. And it's an extremely difficult word for us to describe and to define in all encompassing sense. 

[00:17:53.70] In scientific psychology, the word emotion really is a concept that describes the responses in a person at many different levels. One level would be the cognitive or ideational level, the mental level of a judgment that somebody might make, and the kinds of thoughts that they would have when they're in a particular feeling state. 

[00:18:17.46] Another level would be the changes that occur in the body sensation, and that usually has to do with activation of regions of the brain that I'm not really going to be talking about today. Lower centers that have powerful effects controlling the autonomic nervous system. You heard Francisco yesterday talk about the autonomic nervous system and its ability to control our gut and our intestines and our heart. 

[00:18:44.94] And it also involves the release of hormones that make us feel jittery and all sorts of things. Another way that we can describe emotion is by observing behavior in terms of gesture, anger, or gentleness or whatever the meaning is of the movement as we interpret it, our tone of voice. One particularly very helpful way to think about emotion is in terms of facial expressions that may be made spontaneously, that accompany those moments of feeling. 

[00:19:21.56] And we'll be talking a lot more about facial expression this morning. I'm going to talk more about that. The criteria have to do with a combination of close in time expressive behaviors, body changes, and how a person says they're feeling. 

[00:19:43.86] [? TRANSLATOR 1: ?] You spoke on different levels. Physiological level, and so forth. Facial expression. Coming back to the first one, it seemed that just now in terms of purely mental subjective states, they seemed extremely broad, almost from [INAUDIBLE] perspective, it sounded like it covered all mental states. 

[00:19:58.20] CLIFF SARON: What I'm saying is there are feelings in the body that are associated with thoughts, and we can measure changes in the body at the same time. So there are three levels at which we think about it. It's not that at the mental level. It's all mental activity. It's simply that when we think there's an emotion, we think there's a mental component or a part. 

[00:20:22.26] And we think there's a feeling part that a person is aware of. And then there's a physiological part. And the physiological part can be divided into two parts. Changes in the body that are more long term, that are felt as the adrenaline or the activation or tension, and changes in the brain that are more rapid. And it's the changes in the brain that I'm going to be talking about today. 

[00:20:53.76] And the level in the brain I'll be talking about is the cerebral cortex. That is what we're going to be measuring later on. What's the-- 

[00:21:04.74] SPEAKER 2: Are all emotions approach or avoidance? 

[00:21:07.30] CLIFF SARON: No. Well, it's a view. What I'm suggesting is that what has been helpful in our scientific research is to view emotion on a dimension of approach and withdrawal. But not every emotion is an example of a behavior toward or away from an object. It's a way to think about emotions in general. 

[00:21:35.18] [? DAN BROWN: ?] [NON-ENGLISH] 

[00:21:37.94] DALAI LAMA: [SPEAKING TIBETAN] 

[00:21:43.46] TRANSLATOR 1: So, for example, would you say that attachment and craving on the one hand and hostility aversion on the other, would you say that those are primary emotions? How about doubt? Is it, from His Holiness, how about doubt? In other words, when you gave your first presentation of the mental states. His Holiness, his impression was that this included all cognitive activity. 

[00:22:01.32] And so if it doesn't-- if emotions do not-- or if they're not equivalent to all cognitive activity, can you give us some parameters within that level? 

[00:22:10.94] CLIFF SARON: Sure. The research that we have-- 

[00:22:14.44] DALAI LAMA: [SPEAKING TIBETAN] 

[00:22:22.97] TRANSLATOR 1: And for example, there are also moments of equanimity, where you're not especially happy, not especially sad. Equanimity, would you say that that's a point of no emotion or is that a neutral emotion? 

[00:22:33.29] CLIFF SARON: This is the central problem in talking about emotion, using the words that we have in our common sense vocabulary of basic emotions, states of anger, happiness or sadness or disgust. And then more subtle or combinations of different feelings. And doubt is not-- in terms of Western scientific psychology, doubt is not considered a basic emotion. 

[00:23:02.57] It's certainly a feeling state that we can identify. And I know what you mean when you say doubt. But in terms of the research, that's been done to define different emotions. Doubt is not considered a basic category. And this discussion is pointing up two very different ways of thinking about emotion that currently exist and are controversial in psychology. 

[00:23:30.55] One view is that there are a small number of discrete basic emotions, happiness, sadness, anger, disgust, surprise, and fear. 

[00:23:47.67] The reason why we say those specific emotions is that a little over 20 years ago, a man named Paul Ekman was the first Western scientist to document the universality of facial expressions in different cultures. And he studied people in the West. And he went to the South Fore of New Guinea, and he both showed them pictures. These were a pre-literate, primitive people who had had no Western contact. 

[00:24:25.41] And he showed them pictures of faces and asked them of different expressions, and asked them to say what emotion that was. And he also asked them to make expressions or to portray their words and make the expression. And he found that in that culture, and in Western cultures, the basic expression were very similar. 

[00:24:50.57] And so there was an idea of universality of certain emotional characteristics. And that gave rise to what's called the discrete or separate basic emotion view. Ekman's work was actually inspired by the work of Darwin, over about 100 years ago, in his book, The Expression of Emotion in Man and Animals. 

[00:25:20.07] The discrete emotion view is challenged by another kind of view in psychology, which is called the dimensional view. And the dimensional view is like approach versus withdrawal. It can also be pleasantness versus unpleasantness. And that specific emotional states actually simply represent locations along a continuum from pleasantness to unpleasantness. 

[00:25:52.63] These are both views that are currently held in scientific psychology, and they have neither of you would be complete, but we draw from elements of both. From the continuous view, it would be hard to ask the question is disgust more or less pleasant than fear? But in general, there is this view. 

[00:26:19.05] What this complication, this complexity, results in is the conclusion that in research, what emotion means is a function or depends on how you measure it. Because in any experiment that wishes to relate emotion to brain activity, you have to have a measurement of emotion of some kind. 

[00:26:44.77] And if in an experiment we ask people to say how pleasant or unpleasant they felt, then we're going to be using that kind of dimension of dimensional or continuum approach. If we analyze facial expressions that are specific of say, happiness or disgust, as in the first experiment that I'll be talking to you about, then it's more of a discrete view. 

[00:27:09.45] And so in a particular experiment, what emotion means-- or is an inference we make, or is it a conclusion that we draw from the methods that we use to measure it? And we can't measure everything all at once. Just like yesterday, Francisco was saying in response to looking at immune system changes, we can't tell the location of all the immune cells in the body. We can't analyze all the different aspects of the ways we know how to think about emotion simultaneously. 

[00:27:43.13] DALAI LAMA: [SPEAKING TIBETAN] 

[00:28:06.99] TRANSLATOR 1: Take the instance of a person who is, first of all, in a quandary of doubt, really perplexed and doubting, vacillating. 

[00:28:13.31] DALAI LAMA: [? Remember the ?] scientist. 

[00:28:16.10] CLIFF SARON: It could be me. It could be me. 

[00:28:21.65] TRANSLATOR 1: But now the person in the face of that doubt then applies reasoning, draws on evidence-- 

[00:28:27.81] DALAI LAMA: Through experiment. 

[00:28:28.75] TRANSLATOR 1: Experiment, logic. And by means of reasoning, then cuts through the doubt and comes to a clear sense of ascertainment, of conviction, of certainty. 

[00:28:36.33] DALAI LAMA: There's a strong feeling. Full convince. Now I carry full test. It's a full experiment. Now this is the truth. That kind of full conviction. But that is emotional or not? 

[00:28:48.41] CLIFF SARON: That would be thought of as an emotional relation. Yes. 

[00:28:53.93] DALAI LAMA: 

[00:28:54.01] TRANSLATOR 2: [SPEAKING TIBETAN] 

[00:28:57.61] CLIFF SARON: It's pride, confidence, certainty. 

[00:29:00.63] TRANSLATOR 1: He say that the certainty itself is an emotion or an emotion arises simultaneously with that certainty. 

[00:29:06.79] DALAI LAMA: [SPEAKING TIBETAN] 

[00:29:12.43] CLIFF SARON: You're holding this. It could be true, the result of the experiment. And you could be neutral about that. 

[00:29:19.85] DALAI LAMA: [SPEAKING TIBETAN] 

[00:29:36.63] TRANSLATOR 1: So, for example, the case may-- the route to it may be very sober that it's drawing from evidence, logic, and so forth. But when the ascertainment arrives-- 

[00:29:45.21] CLIFF SARON: You get very happy. Yes. Yes. This is true. 

[00:29:50.01] DALAI LAMA: [SPEAKING TIBETAN] 

[00:30:09.73] TRANSLATOR 1: So we're not referring simply to some kind of attachment or craving, but actually, the inferential insight, the inferential knowledge that arises on the basis of the preceding reasoning, but it can arise very emphatically in one's mind. 

[00:30:22.85] CLIFF SARON: Yes. But I also think that for scientists, as people committed to the difficulties of research, there are very strong craving states for answers. The result for it to be correct, for your hypothesis to be true, is a very strong wish. You want it to be true, and you're very attached. 

[00:30:48.01] It's possible to be very attached to your hypothesis. So when you get the answer, you have had strong craving and motivation for it, the answer. 

[00:31:02.24] DALAI LAMA: [SPEAKING TIBETAN] 

[00:31:48.76] TRANSLATOR 1: Kind of take the converse case that is a person does have a cherished hypothesis. So you're hoping it's going to come out right. 

[00:31:54.40] CLIFF SARON: Yes. 

[00:31:54.88] TRANSLATOR 1: But then you engage in your experiments, you engage in scientific research, and then you find that contrary to your hopes, there is an unequivocal result of your experiments, and that is that your hypothesis is wrong. 

[00:32:06.48] CLIFF SARON: Yes. 

[00:32:07.70] TRANSLATOR 1: Recognizing that may also lead to some disappointment. simultaneously. 

[00:32:12.00] CLIFF SARON: Absolutely. 

[00:32:12.38] TRANSLATOR 1: But it's unequivocal, that it's completely certain [INAUDIBLE] experiment. 

[00:32:18.06] DALAI LAMA: That is an emotion. 

[00:32:19.16] TRANSLATOR 1: Is that also an emotional state? 

[00:32:21.38] CLIFF SARON: The disappointment is the state. the insight that you were wrong. 

[00:32:27.10] TRANSLATOR 1: Yeah. 

[00:32:29.02] CLIFF SARON: No, it is not an emotional state in terms of the feeling state. The disappointment-- 

[00:32:33.98] TRANSLATOR 1: The feeling-- 

[00:32:34.52] CLIFF SARON: The feeling-- the feelings that arise. 

[00:32:42.98] DALAI LAMA: [SPEAKING TIBETAN] 

[00:32:45.94] TRANSLATOR 1: [SPEAKING TIBETAN] 

[00:32:47.86] DALAI LAMA: [SPEAKING TIBETAN] 

[00:33:00.28] TRANSLATOR 1: So to clarify things, here, we have a validating cognition. That is a conviction, an ascertainment. Either one hypothesis did definitely turn out to be correct or definitely turned out not to be correct, there's an ascertainment. Would you say that ascertainment itself is not an emotion, but simultaneously with the ascertainment, an emotion may arise, be it of exaltation or depression. 

[00:33:21.50] CLIFF SARON: Yes, very. Absolutely. 

[00:33:23.36] DALAI LAMA: [SPEAKING TIBETAN] 

[00:33:24.72] 

[00:33:25.24] TRANSLATOR 1: [SPEAKING TIBETAN] 

[00:33:29.40] CLIFF SARON: The emotion is the feeling that will arise in response to whatever triggers it. And in this case, we're simply talking about the point of the experience of a scientist. But it could also be the lottery number that you got won, or you didn't get the lottery-- you didn't win the lottery. And you could feel the same kind of exaltation or disappointment. And it's unequivocal. 

[00:33:53.12] It's a similar kind of situation. 

[00:33:57.06] DALAI LAMA: [SPEAKING TIBETAN] 

[00:34:00.74] TRANSLATOR 1: It rather looks like when there's either pleasure or displeasure or disappointment, that that's really what an emotion is about. Is it more or less than that? 

[00:34:10.54] SPEAKER 2: Could you say it's primarily that reaction? 

[00:34:12.94] DAN BROWN: Now, let me try it. I think that the thing about levels is getting us a little off track and confused. People think of emotions as having different components or dimensions, and an emotion has at least three components, and you have to have all three to have an emotion. 

[00:34:28.88] DALAI LAMA: [SPEAKING TIBETAN] 

[00:34:31.10] DAN BROWN: Three parts. One part is the bodily felt experience. You feel a certain sensation, usually because of changes in either the autonomic nervous system or the endocrine system, we believe. But there's a felt bodily sense. The second part is there's cognition, thought. And the third-- no emotion. 

[00:34:57.20] CLIFF SARON: I think tremendous fear. 

[00:35:00.80] TRANSLATOR 1: That person, for example, feel fear even though the body is-- 

[00:35:05.04] DALAI LAMA: Sometimes paralyzed. Completely, no feeling not. 

[00:35:08.62] [? DAN BROWN: ?] It's not this-- 

[00:35:11.88] FRANCISCO: It's clear that people who have been paralyzed, they still feel emotion. And my interpretation of that would be that although we normally associate the bodily feelings, we were talking about the emotion, the cognitive part could also, when accompanied with the same kind of release, although the neurotransmitters might not have the visceral effect of bringing that into awareness, that would suffice for the experience of emotion to arise. 

[00:35:41.16] So although the three components normally are there, you could still have a relatively valid emotion by having one weakened of the three. 

[00:35:51.60] DAN BROWN: Yes. And you can have a relative emphasis. 

[00:35:54.44] FRANCISCO: Exactly. 

[00:35:55.76] DAN BROWN: More weight to one dimension. 

[00:35:57.70] DALAI LAMA: [SPEAKING TIBETAN] 

[00:36:02.10] CLIFF SARON: Related to this point, there are people who have paralysis of the face, who are unable to be expressive, and who in terms of their emotional state, when they're interacting with people. And people look at them and they have no idea what they're feeling, but they're feeling very, very intensely. And actually, Dr. Ekman, Paul Ekman, is studying several people with Bell's palsy with facial paralysis. 

[00:36:34.14] TRANSLATOR 1: [SPEAKING TIBETAN] 

[00:36:37.38] CLIFF SARON: It would be entirely possible to do the experiment, like what I'm going to show you, where during different kinds of reaction to emotional stimuli, films or whatever, the brain changes that are similar-- that in normal people, could happen in a person unable to express the feeling. 

[00:36:58.12] And I have to say that they are experiencing some emotion. But emotion is a very complex concept to really completely encompass, because it's not just the components or the three, the cognitive, the brain state changes, and the feelings, it's the relations between them. Which precedes which? What is their order in time? Do I know I have a feeling by, first, my body changes, then I'm aware of what feeling I have by how my body has changed? 

[00:37:37.06] There's a whole school of emotion theory that thinks in those terms, that I am informed about what I'm feeling by becoming conscious of my body state, that there is a pre-conscious reaction. It is not conscious awareness begins the reaction. And then I become conscious of how my body has changed. And then I am able to identify, oh, I feel this, I must be afraid. 

[00:38:07.30] So it's very complicated to think about. And our experiment tried to simplify this quite a bit. In our research, we've done-- we've taken three different approaches to studying the relationship between brain activity and emotion. The first approach is to bring a person to our laboratory and hopefully cause them to have emotional reactions while we measure their brain activity. Very basic approach. 

[00:38:38.78] A second approach is to look at a very large number of people, and see if we can separate people who differ in their emotional functioning. They might be depressed. They might be children who differ in their temperament. They might be very withdrawn or very outgoing in terms of approach and withdrawal. That's one way to think about behavior that we can analyze. 

[00:39:08.56] And we separate groups of people who differ emotionally. And we see whether they differ in terms of their brain activity, the second approach. The third approach-- 

[00:39:21.11] DALAI LAMA: [SPEAKING TIBETAN] 

[00:39:23.48] CLIFF SARON: The third approach is the converse of that, the opposite. We take people who differ in their brain activity, and we see whether those people, who reliably differ in the brain activity differ in terms of their emotional functioning. And the experiments that I'd like to present today are examples of each of these categories of an approach. OK. 

[00:39:52.15] OK. The first experiment that I'd like to talk to you about today is an example of the first approach. And it has three ingredients. One, we have to have a method of inducing emotion. We have to have a method in creating emotion. We have to have a method of measuring the emotion that we create. And we have to have a method of measuring the brain activity that accompanies the moment of emotion. 

[00:40:22.71] So that's what I'm going to talk about. The first experiment that I'll talk about today was bringing people into our laboratory and showing them films that were designed to elicit different-- or to bring forth different emotional states. We showed happy films and we showed films that aroused or brought forth many different negative emotions. 

[00:40:50.17] What we did is to show a happy film of a puppy playing with a flower, and people smiled often when they saw the cute dog playing. We also showed a film of a gorilla actually taking a bath at the San Francisco Zoo. And we showed medical training films of a burn victim, who had third degree burns on the face and the body, very serious burns and a surgical procedure of a leg being amputated. 

[00:41:28.25] The reason why we use these particular films is because the facial expression that they bring forth has been very carefully studied by Paul Ekman. And the work that I'm going to talk about now was a collaborative project, and we showed these films to people while we recorded their brain activity. And if I can have the next slide. 

[00:42:00.67] OK. 

[00:42:02.19] DALAI LAMA: Same person, isn't it? 

[00:42:02.99] CLIFF SARON: Same person. 

[00:42:06.86] DALAI LAMA: [SPEAKING TIBETAN] 

[00:42:12.59] [? SPEAKER 1: ?] Eyebrows look a little bit different. 

[00:42:16.43] CLIFF SARON: This is an expression that is prototypical. This expression is representative of the emotion disgust. And this is an expression representative of the emotion happiness. And what we did in this experiment is we asked-- 

[00:42:38.69] DALAI LAMA: [SPEAKING TIBETAN] 

[00:42:42.97] TRANSLATOR 1: Sarcastic. Not a sarcastic smile. 

[00:42:45.41] DALAI LAMA: That's a genuine smile? 

[00:42:46.43] CLIFF SARON: That's a genuine smile. I hope so. 

[00:42:49.13] [LAUGHS] 

[00:42:56.93] DALAI LAMA: Not very sure. Very complicated. 

[00:43:03.17] CLIFF SARON: I'm going to be talking about that specifically in a little while about the difference between genuine and non-genuine smiles. But in this case, this is seen as a genuine smile. 

[00:43:15.35] DALAI LAMA: I see. 

[00:43:16.21] CLIFF SARON: Now, these are not our opinions of what disgust or happiness looks like. These expressions are based on years of research by Paul Ekman to define what are the basic facial characteristics that people rate as best representing a specific emotion. 

[00:43:38.01] DALAI LAMA: [SPEAKING TIBETAN] 

[00:43:42.32] TRANSLATOR 2: We need, for this experiment, someone who is not pretentious at all. Totally genuine. Very sincere. 

[00:43:50.63] CLIFF SARON: That's right. To analyze them or for them to respond. Yes, the subject-- that's true. And that's very important characteristic. There are three. In fact, you've just come to the next point. There are three basic ideas that you have to be aware of when you are trying to use the face as an indicator of emotion. 

[00:44:14.83] One is it's possible that there is no feeling when there is an expression. It's possible there is no expression when there is a feeling. And it's also possible that the expression we see is not the pure expression. There can be different forms of that genuine smile, depending upon the social circumstance. 

[00:44:37.93] So in the experiment, we take a great deal of care for people to feel very comfortable in terms of their being watched. They are alone. They are told they are alone, that they are not being observed, and that we cannot even hear them. If they wish to talk to us, they have to press a button. So there are very few reasons why they would not be honest in their reaction, because there's nobody around them. 

[00:45:12.85] It's also depending upon the expression you're looking at. It might be hard for certain people to give certain expressions. People who are not able to be angry easily may inhibit, even when they're alone, angry expression. So the expressions that you examine have to be able to be elicited. They have to be able to be brought forth by the stimulus that we're using. 

[00:45:38.71] Now we've used many different kinds of stimuli, not just films. We've used guided visualizations. We've used music. 

[00:45:46.73] TRANSLATOR 2: [SPEAKING TIBETAN] 

[00:45:55.29] CLIFF SARON: We've used people recall of what has happened to them that makes them very happy or very sad, things like that. In this experiment, we used films. And while, even though people knew that they were alone, we were actually videotaping them, but they could not tell that they were being videotaped. Yes. 

[00:46:19.47] But we asked their permission, and told them all about it at the end of the experiment. I knew you would want to know that. 

[00:46:34.01] So let's go to the next slide. Well, we've had two ingredients, how to elicit the emotion and how to measure the emotion. And now the third ingredient is a little more complicated, how do we measure the brain. 

[00:46:48.93] This is a cap, which has on it little locations of metal. And we record the EEG, the very small electrical activity, that you've seen this before. Well, when you record electrical activity from the surface of the head, you are recording a small portion of brain activity. It's very different than putting a stethoscope on your heart and being able to hear the way the heart is beating. 

[00:47:22.17] What you hear when you record these very small electrical signals is the combined activity of many millions of nerve cells. And you would think that you might hear nothing but a lot of noise. There is some noise, but there is a property of the brain, of property, of nerve cells that we take advantage of. 

[00:47:47.83] DALAI LAMA: Advantage of. 

[00:47:52.15] CLIFF SARON: The property or the characteristic or-- 

[00:47:54.19] TRANSLATOR 1: The thing that you can hear a noise. 

[00:47:56.47] CLIFF SARON: You hear what you-- well, you don't hear with your ear. The frequency is too slow to hear it, but you see a lot of activity. The activity actually is organized, and it has oscillations. There is a particular oscillation about twice as fast as my finger, about 10 cycles per second. 

[00:48:19.07] This electrical activity represents the electrical activity of the brain when that region of the cortex is not actively engaged in processing. When it's less busy, it tends to vibrate like this. If we measure all around the scalp and measure how much of this particular frequency, 10 cycles per second, this particular type of brainwave, we can make an inference. 

[00:48:57.98] That that region of the brain around the location of our sensor, our electrode, is not very involved in what's happening right now. Can we go to the next slide? This is actually the picture of the brain of a friend of mine. She is walking around. This is the rear-- looking at the rear of the brain of a 30-year-old woman, this is what can now be visualized with MRI machine and computer software. And so if we were-- 

[00:49:35.36] DALAI LAMA: [SPEAKING TIBETAN] 

[00:49:39.40] TRANSLATOR 1: He want to make sure she was still alive. 

[00:49:40.96] CLIFF SARON: Yes. Yes. She is fine. So what I'm basically talking about is that moment to moment, there are changes in the electrical activity that could be recorded around the surface of the brain. And the activity of this oscillation would be moving around as a function of the activity that the person was engaged in, the kinds of mental process that was happening moment to moment. 

[00:50:15.76] And what we do is we look at a few regions, in general, on the head, and we see how much of this activity there is. So I put a picture of a living brain to really give you the sense that this is a very dynamic and rapidly changing phenomenon. 

[00:50:36.94] So what we did is we measured the brain activity during moments of facial expressions of disgust and happiness. OK. You got it. Let's go to the next slide. Now this is a picture of a graph of the kind of measurement, electrical measurement, we were making. 

[00:50:55.32] But it's a little confusing because the more we got this rapid oscillation, the less activity there is. Because this oscillation represents not actively involved in processing. Not actively involved, it's not busy. It's a kind of idling sound. The way your car, when you don't have your foot on the accelerator, has a particular type of activity. So greater height of these bars means that there's less activity. 

[00:51:27.60] Well, here, we're looking at the happy expression and the disgust expression. And on the left side, the left bar refers to the left hemisphere in the frontal region. And the right bar refers to the right hemisphere. And if we look at the difference between these two expressions, the difference that is most clear is that the right hemisphere, during disgust, has more activation. It has less of the signal that says, I'm not active. 

[00:52:02.72] So what this graph is telling us is that during-- 

[00:52:05.46] DALAI LAMA: [SPEAKING TIBETAN] 

[00:52:25.50] TRANSLATOR 2: Is it possible to say that-- 

[00:52:28.83] DALAI LAMA: [SPEAKING TIBETAN] 

[00:52:29.82] TRANSLATOR 2: No, the [SPEAKING TIBETAN] 

[00:52:32.16] DALAI LAMA: [SPEAKING TIBETAN] 

[00:53:15.10] TRANSLATOR 2: Although the both of emotions, happiness sort of and also withdrawal, disgust, there are certain degrees, different degrees within themselves. But let us suppose that there are two equally same degree. 

[00:53:32.58] CLIFF SARON: Sure. 

[00:53:34.88] TRANSLATOR 2: Two [INAUDIBLE] in a similar degree of attachment and disgust or anger. Now, is there a difference in terms of the actual physical brain activity in the case of the two emotions, even though in terms of the emotional state, both of them might have the same degree, but in terms of brain's activity? 

[00:53:59.36] CLIFF SARON: You reminded me of something I forgot to say. We asked people to rate their experience after they see these films. And these films were equated. People were feeling as intensely disgusted as they were feeling intensely happy. 

[00:54:20.58] So the difference that I'm actually showing you is in terms of how people reported they felt. They are at the same level of intensity. So these differences, actually, between the right hemisphere are reflecting equal intensities, but different emotional-- the approach emotion versus the withdrawal. 

[00:54:43.16] DALAI LAMA: [SPEAKING TIBETAN] 

[00:54:54.25] TRANSLATOR 1: [SPEAKING TIBETAN] 

[00:54:58.54] It's the same point, but maybe a little bit clearer. And that is, again, assume that the attraction and the withdrawal are basically the same degree. Is the impact upon the brain in terms of physiological response, is it stronger from the disgust? 

[00:55:11.98] CLIFF SARON: The impact on the brain from the disgust. 

[00:55:15.40] TRANSLATOR 1: Brain activity. Subjective-- 

[00:55:16.94] CLIFF SARON: What we would need to do-- 

[00:55:18.22] DALAI LAMA: [SPEAKING TIBETAN] 

[00:55:36.44] TRANSLATOR 1: For example, if one is attracted to something, there is some disturbance or some disturbance that takes place because of one's attraction. If one is repelled by something, then again, there's some disturbance. But it's the disturbance that occurs as a result of a comparable degree of disgust, comparable to the attraction. Is the disturbance more powerful? 

[00:55:56.56] CLIFF SARON: I cannot answer that question directly. We are doing an experiment. Well, the kind of comparison you would need to do is between a baseline, and look at the change from the baseline-- neutral, a period of time of looking at brain activity and then seeing scene change from the neutral baseline or neutral period to happiness, neutral baseline to disgust. That difference would answer your question. And we in fact may have data like that, but I cannot tell you right now. 

[00:56:31.54] TRANSLATOR 1: Baseline [SPEAKING TIBETAN] 

[00:56:35.66] CLIFF SARON: So an initial period of measurement without any emotion. And then looking at the difference when disgust happened versus when happiness happened. But something I want to mention-- 

[00:56:50.00] DALAI LAMA: [SPEAKING TIBETAN] 

[00:56:52.22] TRANSLATOR 2: But from the chart, which you have to read them, it gives the kind of impression that during the attraction state, there is a less degree of activity in the brain compared to the disgust state. 

[00:57:11.22] CLIFF SARON: Well, that's true. What is true during the happy expressions is that the two sides of the brain are active about the same. And that what's true about this disgust expression is that the left side of the brain is a little less active, and the right side of the brain is much more active. And that's a way to think about it. 

[00:57:35.27] But this difference is not real. It is not reliable. What is the reliable difference is between the right hemisphere becoming more activated during the disgust expression, compared to how it was during the happiness expression. And to think overall in terms of impact on the brain, we think more in terms of impact on specific regions. 

[00:58:01.69] And it's possible that during disgust, there were more body feelings that were more intense and would give rise to thinking that it has more impact on the person. But in terms of the particular measurement that we're taking, recording from the surface of the scalp and analyzing this activity, you'd have to do the comparison I mentioned earlier. 

[00:58:28.07] Well, what we were interested in is whether this-- well, let me say one other thing. If we look at the EEG during the films, but when there is no expression, we do not see these differences in the right hemisphere. So it's particular to the time when there is the facial expression that we get the change in brain activity. 

[00:58:54.35] DALAI LAMA: [SPEAKING TIBETAN] 

[00:59:16.37] TRANSLATOR 2: When in the case of [SPEAKING TIBETAN] Do you have any sort of experimental data of the case where someone who feels certain states of emotion, but doesn't express in the facial expressions you were talking about, and have measured their brain activity? 

[00:59:40.09] Or is the chart, which depicts here, what you see on the chart is more of the effect of the facial expression, rather than the emotional state. 

[00:59:54.21] CLIFF SARON: You can come and work in our laboratory. You asked the perfect question. We do not feel that the face is causing the brain change. We've run a particular experiment with Dr. Ekman, came to our laboratory and instructs people to raise their eyebrows, to make facial expressions, and he talks them through, putting the face in a configuration that would be emotional. 

[01:00:30.55] And we're actually analyzing that data right now. But we do not believe that the differences that we're showing you really reflect just the face changing the brain because of the musculature, but rather really are reflecting the state change of feeling, and that the facial change tells us that it's happening. 

[01:00:54.99] DALAI LAMA: [SPEAKING TIBETAN] 

[01:00:58.64] CLIFF SARON: But it's certainly a very good and important experimental question. I just want to mention that these were the results combined for about 11 women that we tested. These are all results from women. 

[01:01:14.65] DALAI LAMA: [SPEAKING TIBETAN] 

[01:01:15.89] TRANSLATOR 2: Didn't use men. 

[01:01:17.61] CLIFF SARON: We didn't use men in this particular study because-- 

[01:01:20.69] DALAI LAMA: I see. Some reasons. 

[01:01:28.05] TRANSLATOR 1: 

[01:01:28.13] CLIFF SARON: The reason is in experiment-- 

[01:01:30.35] DALAI LAMA: [NON-ENGLISH] 

[01:01:33.53] CLIFF SARON: In experiments, you always have to take into account whether there are differences between men and women that could bias your results. And you would have to run twice as many people. 

[01:01:44.17] TRANSLATOR 1: It's more complex. 

[01:01:46.25] [SPEAKING TIBETAN] 

[01:01:55.39] DALAI LAMA: [SPEAKING TIBETAN] honestly. 

[01:01:58.65] [? TRANSLATOR 1: ?] Is it the case that you thought the women were a little bit more honest in their expression? 

[01:02:03.21] DALAI LAMA: So more truthful because they can express what they feel. 

[01:02:09.99] CLIFF SARON: I did not make the decision. 

[01:02:12.51] [LAUGHS] 

[01:02:19.43] CLIFF SARON: One of the things that we really wanted to know is whether we learned these facial expressions, or are these differences present right at birth. So we had the opportunity to do another kind of experiment with newborns. And this is work that was in collaboration with-- 

[01:02:35.61] DALAI LAMA: [SPEAKING TIBETAN] 

[01:02:39.87] TRANSLATOR 2: The same kind of experiment could be also done on animals which do not have sophisticated external behaviors. 

[01:02:50.31] CLIFF SARON: The question of how you know when the feeling is happening, how do you measure that the animal just felt happy? You have to have a behavior that you can link. 

[01:03:02.77] DALAI LAMA: [TIBETAN] behavior. Facial [TIBETAN]. 

[01:03:07.19] TRANSLATOR 2: No facial expressions. 

[01:03:10.75] CLIFF SARON: There's research on facial expression in monkeys, but I'm not familiar with it. We are beginning to do work like that. So if we could go to the next slide. One final point from the first experiment I forgot to-- this is the data for each of the individual people we tested. And it shows two things. 

[01:03:32.61] It shows the way that this is organized, more activity in the left hemisphere is higher numbers. More relative activity in the right hemisphere are lower numbers. And there are two points. The first point is that each line moves from an upper to a lower direction for each person, even though if it's slight, each individual subject we tested has greater right hemisphere activation during disgust, relative to how their right hemisphere was during happiness. 

[01:04:11.29] That's the first point. We've already talked about that. The second point is that people differ in where they sit in terms of how active their left hemisphere is all the time, just when they're sitting and resting. These people up here, their left hemisphere is always more activated than their right hemisphere even during disgust. 

[01:04:35.51] These people down here, their right hemisphere is always more activated than their left, even during happiness. So an important fact is that people differ in how their hemispheres are activated ordinarily or throughout most of the time. And at the end of the talk, I'll be showing you experiments about using this kind of feature. 

[01:05:00.94] So if we can have the next slide. Thank you. OK. I don't know if you can see this clearly. This is a newborn. 

[01:05:09.10] DALAI LAMA: I see. 

[01:05:10.02] CLIFF SARON: A little baby about one to-- between one and three days old. And we're going to do a similar kind of experiment. And we have a little electrode cap on the baby, and we go to the next slide. 

[01:05:24.76] TRANSLATOR 1: Show them the films too? 

[01:05:26.34] CLIFF SARON: No, we don't. This is the child hooked up, and we're able to record their activity. But we cannot show them the same movies. But it's a basic-- it's a similar kind of experiment. We are going to-- all right. I think if we can keep that off, it would be good for the next slide. 

[01:05:51.26] In this experiment, what we did is we gave the babies tastes, a taste of sugar water, and a taste of lime juice. And there are-- so sweet. 

[01:06:05.71] DALAI LAMA: [SPEAKING TIBETAN] 

[01:06:07.44] CLIFF SARON: Sweetness and sour. 

[01:06:08.98] DALAI LAMA: Yes. 

[01:06:09.60] CLIFF SARON: And the facial expression in response to the sugar is one that we can record of-- interest is what it's called. What it means in terms of actually what they're thinking, we cannot but we can look at the brain activity accompanied by different facial expressions, just like we did in the first experiment. So go to the next slide, please. 

[01:06:34.60] And that's right after-- 

[01:06:36.18] [LAUGHS] 

[01:06:41.20] Right after the citric acid. And what we did is we looked again at the brain electrical activity in the front part of the brain, the frontal regions, and more towards the rear of the head, what we call the parietal regions. So next slide, please. 

[01:07:00.46] And what we called that expression you just saw was disgust. And the first expression we called interest. And what this slide shows it looks very similar to the other one if we just look over here. If you look at how the right hemisphere changes, the right is this one. This is the left hemisphere. And this is the interest expression after the happy after the sugar water. 

[01:07:28.98] And look what happens. The right hemisphere becomes more activated during the disgust expression. And this is done on babies right after they were born. So this is a similar pattern that we saw in response to adults. And it's specific to the frontal regions of the brain. 

[01:07:51.18] If we look in the back of the head, we do not see the difference. The right hemisphere does not change between interest and disgust, and it is a very small difference in the left hemisphere. So that demonstrates that this phenomenon happens across is part of our biological makeup. It's the way we think about that. 

[01:08:18.06] OK. Now I'd like to give you an example of how you can look more subtly at facial expressions. You mentioned genuine happiness. Why don't you go to the next slide, please? 

[01:08:28.78] TRANSLATOR 2: So your point is it's not something socially acquired. 

[01:08:31.30] CLIFF SARON: Right. 

[01:08:32.20] DALAI LAMA: [SPEAKING TIBETAN] 

[01:08:36.24] CLIFF SARON: This is a slide from a French anatomist named Duchenne de Boulogne, about 130 or 140 years ago. And he worked out the muscles of the face better than anyone has ever done it. And what he observed is that genuine happiness had two components. 

[01:09:02.74] DALAI LAMA: [SPEAKING TIBETAN] 

[01:09:04.32] TRANSLATOR 1: He said he need to know. 

[01:09:05.44] [LAUGHS] 

[01:09:14.22] CLIFF SARON: He observed that during felt happiness, a genuine smile, a felt smile, there was the region around the eyes muscle called the orbicularis oculi, it's the name of the muscle, was contracted. It gives you these little crows. It was tight. And the second smile muscle is this zygomatic major, the cheek muscle. 

[01:09:40.14] Now, if you go to the next slide, What Duchenne did is he put electrodes and he shocked the person, and he made the smile muscle contract. But clearly, if you look at this fellow's eyes, he does not look very happy. 

[01:10:01.12] This was an example of a non-genuine, a not genuine smile. 

[01:10:06.62] DALAI LAMA: [SPEAKING TIBETAN] 

[01:10:12.44] CLIFF SARON: So we only have one component. 

[01:10:15.68] TRANSLATOR 1: So [INAUDIBLE] being shocked, he has nothing to smile about. 

[01:10:18.10] CLIFF SARON: That's absolutely true. These are the first pictures of this idea. And the first person to speak of it was this fellow, Duchenne. And now we are doing research that uses this information. So what did we do? We did another experiment with children, this time with 10-month-old babies. And what we had-- this is also in collaboration with Nathan Fox, who's a developmental psychologist, and worked with us. 

[01:10:56.30] You have the child seated in a chair, and their mother comes to them and they approach, and they smile, or you have a stranger come toward them, and they often show an unfelt smile, just the smile here, but not the eyes. And we videotaped them. 

[01:11:20.98] And we separately scored, separately coded up times where they showed the felt smile, the genuine smile, what we call the Duchenne smile, or when they showed no eyes. OK. So the next slide. 

[01:11:39.78] When we did that, we are comparing here what we call felt smiles and unfelt smiles. And what we see, the way this graph works, higher numbers-- 

[01:11:51.76] DALAI LAMA: [SPEAKING TIBETAN] 

[01:11:57.16] TRANSLATOR 1: This second case with the children, it has no shock? 

[01:11:59.50] CLIFF SARON: No, no, no, no, no, no, no. No, no, no. 

[01:12:03.12] DALAI LAMA: I see. 

[01:12:05.00] CLIFF SARON: This is from the children. 

[01:12:06.58] DALAI LAMA: Oh yes. Oh good. 

[01:12:07.72] CLIFF SARON: No shock to the children. 

[01:12:08.98] DALAI LAMA: Yes. 

[01:12:11.12] CLIFF SARON: Higher numbers here mean more left hemisphere activation. And what we're comparing are the smile types from the front of the brain over here and from the rear of the brain over here. And in the frontal regions, during unfelt smiles, there was more right hemisphere activation. And during the felt smiles, there was more left hemisphere activation. 

[01:12:40.76] And remember, the felt smiles were elicited by the mother coming toward them and the child approaching. So throughout the whole morning, this notion of approach and withdrawal is being applied to behaviors and emotions and brain states. 

[01:13:01.86] DALAI LAMA: [SPEAKING TIBETAN] 

[01:13:08.74] TRANSLATOR 1: It's possible [TIBETAN] 

[01:13:10.76] DALAI LAMA: [SPEAKING TIBETAN] 

[01:13:13.04] TRANSLATOR 1: For the unfelt smile. Isn't it possible that in the case of the unfelt smiles, there is this external expression, but simultaneously some sense of anxiety about the stranger? 

[01:13:22.94] CLIFF SARON: Sure, absolutely. That's perhaps very true. But we could not have them tell us how they feel. We've also done an experiment looking at unfelt expressions in people who are older and found the same kind of pattern of results. 

[01:13:47.21] Just to point out, again, this difference is much bigger in the front part of the brain than it is in the back of the head that. OK. You can go to the next slide. 

[01:14:00.01] This is the example for adults. This says felt happy and unfelt happy. But what this really refers to are smiles that were recorded during the films in the adults. And they show the same pattern of results. More left hemisphere activity during the genuine expression compared to the ungenuine expression. 

[01:14:29.49] More likely to have depression, if the damage is to the left side of the brain, the right side has no control. It's imbalanced. There's more activity. The left side cannot decrease the activity of the right side. And so you have just the influence of the right side and the possibility that you'll be in a more negative emotional state, more of the time. 

[01:14:54.63] So on the basis of data like that, we chose to look at depressed individuals. And we're talking about people who persistently or consistently are uninterested in pleasure, do not experience pleasure, and have persistent negative mood, very long, enduring, bad feeling. 

[01:15:19.19] And the way to determine whether a person feels like that is through an interview that is very specific and meets a certain scientific criteria. And so what we did is we created a group of individuals. You can turn on this next slide. 

[01:15:41.17] This just reminds us that we're talking about now that where people fit in terms of individual differences on how active their left side of the brain is compared to the right side, given separating people who feel differently. Next slide. 

[01:15:58.45] The experiment was a comparison of people who were what we call controls means normal. And they were either normal or they were depressed. And we tested 15 normal people and 13 depressed people. And here, we test both men and women. And there were more women than men in the first in both cases, just about equal for the depressed group. 

[01:16:26.09] And it turns out that the people who were in the normal group, there were more women than men. They were the same in terms of their age. They were about 40 years old. And the difference in these numbers here is the measure of the depression score. And the depressed people were very different. But the numbers are not important. It's simply to remind me to tell you who was in this experiment. That's the only reason this slide exists. 

[01:16:55.83] So we created these two groups of people, and we brought them to the laboratory, and we tested them one at a time. But this time, we did something very different than measure facial expression. We just asked them to sit quietly in the laboratory while we measure their brain activity. And there were two instructions, to sit quietly with their eyes open and to sit quietly with their eyes closed. 

[01:17:22.67] And we did that for a three minutes, eyes open, and three minutes of brain activity, eyes closed, recording the EEG. That's all this experiment entailed. Just this measurement at rest. And the question was, are there reliable differences in resting activity between the right side of the brain and the front and the left side of the brain and the front between normal people and people who are depressed? Next slide, please. 

[01:17:53.57] What this slide shows is that for the depressed group, what I want to compare now is for the activity, the asymmetry, the left hemispheres of the control group, the normal people was more active than the right hemisphere. But in the depressed group, the right hemisphere was more active than the left hemisphere. 

[01:18:19.41] So the basic finding is that in a group of people who are deficient in approach, the people who are depressed show a lack of interest in things that are pleasurable. They have an inability to move toward things that will be good for them or that will make them feel good. There's a deficit or a lack of ability to approach. 

[01:18:43.55] Here, what we see is that there is less activation of the left hemisphere compared to the right. So the withdrawal system is more activated than the approach system is a way to think about this data. 

[01:18:56.11] DALAI LAMA: [SPEAKING TIBETAN] 

[01:18:59.11] TRANSLATOR 1: What do you really mean when you say that the right front part of the brain is more active? 

[01:19:04.77] CLIFF SARON: That's a very good and very deep question ultimately. What I mean is the amount of activity that indicates this frequency that I was talking about before, when we measure that, we infer that that region of the brain is not receiving many inputs. It is not actively using information coming to it. And when it's not actively using-- this is very complicated. 

[01:19:38.05] When it's not actively using information coming to it, it tends to oscillate. It vibrates. 

[01:19:44.99] TRANSLATOR 2: [SPEAKING TIBETAN] So you define it more from the-- 

[01:19:50.65] CLIFF SARON: It is a physiological definition. Yes, exactly. That's what's complicated about the data, is that it is-- the question could be phrased. It's paradoxical. Why do more oscillations mean less activity? The oscillations mean less attention, if you will, to what's going on around that piece of the brain. 

[01:20:20.17] So while there may be electrical activity, the importance of that electrical activity in the ongoing mental activity is not as great as when there's less of this oscillation. It's a difficult. Is this clear? 

[01:20:38.99] DALAI LAMA: [SPEAKING TIBETAN] 

[01:20:41.83] TRANSLATOR 1: It's not quite clear in the case of a person who is depressed. Are you saying this front right part of the brain is less active, or is it more active? 

[01:20:49.69] CLIFF SARON: It's more active. It is more active, but we record less rhythmic activity. Because rhythmic activity, this rhythm at 10 cycles per second, is an indicator of less active processing. That part of the brain is not playing as important a role in mental activity. Let me put it that way. 

[01:21:21.89] DALAI LAMA: [SPEAKING TIBETAN] 

[01:21:27.77] TRANSLATOR 1: Generally speaking, isn't the case that if the brain is more active, it's better? Or is that a bad generally? 

[01:21:34.41] CLIFF SARON: It's not always a helpful generalization. 

[01:21:39.13] DALAI LAMA: [SPEAKING TIBETAN] 

[01:21:42.61] CLIFF SARON: Because these are small differences. 

[01:21:44.87] DALAI LAMA: [SPEAKING TIBETAN] 

[01:21:52.29] TRANSLATOR 2: Is there a different way of explaining what you mean by brain activity. Because from what you give, it's quite confusing because it seems as though there is the more physical activity there is, the less active the brain is. 

[01:22:08.23] CLIFF SARON: That's correct. But that is confusing because it's not all kinds of electrical activity. There's the thing that I did not spend time talking about is that if we put electrodes on the head, and we look at the EEG, I mean, this is-- OK. 

[01:22:36.40] Some frequencies are very fast and they are what are called desynchronized. 

[01:22:43.92] DALAI LAMA: So brain, less active. 

[01:22:46.48] CLIFF SARON: When the very fast frequencies are predominant, we think that the brain may be more activated, but we're not-- 

[01:22:53.92] FRANCISCO: A very fine point would be to say instead of more active, less active is to say more involved, less involved. So the lesser-- what he's saying is that the lesser amount of this oscillation, the more involved. That's slightly paradoxical. So what in fact, he's measuring there is degree of involvement while the electrical activity might be measured less. 

[01:23:21.52] DALAI LAMA: [SPEAKING TIBETAN] 

[01:23:44.86] FRANCISCO: So the only point, I think, Your Holiness, is that it is not useful, I think, to think of the mere measuring of electrical activity as an indicator of the significance of what is going on there. 

[01:23:56.48] CLIFF SARON: That's really my point. 

[01:23:57.48] FRANCISCO: The significance might be lesser electrical activity, as if, for example, when somebody, all of a sudden, stops talking, that might be more important than if they keep on talking. It's something like that. 

[01:24:12.04] TRANSLATOR 2: Another way of explaining how-- explaining whether or not a certain part of the brain is more involved apart from this lack of presence of this-- 

[01:24:27.08] CLIFF SARON: Do you want it more technically? Maybe you want it more technically. Because-- 

[01:24:32.92] DALAI LAMA: [SPEAKING TIBETAN] 

[01:24:40.76] CLIFF SARON: I think I can-- 

[01:24:44.79] DALAI LAMA: [SPEAKING TIBETAN] 

[01:25:11.62] Certain emotion, good for health. Certain emotion, very bad for health. [SPEAKING TIBETAN] 

[01:25:21.42] TRANSLATOR 1: When you say that a certain emotions, for example, happiness, are good for the physical health, and other ones such as revulsion and disgust are bad for the health, does this directly pertain to brain activity and the amount of brain activity in different parts of the brain? 

[01:25:34.98] CLIFF SARON: The talks that will come tomorrow and the rest of the week will directly address that in part. 

[01:25:42.98] DANIEL GOLEMAN: Not brain activity. 

[01:25:43.76] CLIFF SARON: But not brain activity. What I will talk about in the final experiment today is that differences in brain activity can be associated with differences in the immune system. But very importantly, we do not know whether that the immune system differences that we see are important for health. 

[01:26:05.02] We see differences in the immune response, but we do not know whether that's good or bad for health. 

[01:26:14.70] DAN BROWN: About this point-- 

[01:26:15.70] DALAI LAMA: [SPEAKING TIBETAN] 

[01:27:11.00] TRANSLATOR 1: His Holiness' point is this. Can we say that the body has a certain equilibrium to it, a harmony or equilibrium at one point? And this equilibrium is not disturbed in the case of wholesome emotions, such as happiness and so forth. So, in other words, there's no disturbance as a result of certain types of wholesome emotions. 

[01:27:27.48] But in the case of unwholesome emotions, hatred, and so forth, that here, with this intensified activity of unwholesome emotion, that equilibrium is disturbed. Can we say that? And upon the basis of that, then could we say that more activity in certain parts of the brain would actually be detrimental, because they are disturbing that equilibrium in the body? Is it possible to say that, or is that-- 

[01:27:53.26] CLIFF SARON: It is possible to say that in part. One thing that is important to remember is that equilibrium is actually very dynamic. There's no perfect state. We could have a discussion about perfection and equilibrium. But biological systems are very, very dynamic. And it's possible during positive emotions, there are just as great a disturbance. But disturbance is a term that is pejorative. It may have a negative connotation. 

[01:28:23.36] But the sense in which you're saying is true is that if you have a habitually or an always overactive right side of the brain, which is related to structures in the brain that control this other structures, that secrete hormones, and the hormones are associated with increased breakdown of parts of the body, that there can be a relationship between habitual negative emotional states and an increased activity of the secretion of chemicals that are unwholesome, if you will. 

[01:28:58.20] And that link can exist. And we'll be talking more about it. 

[01:29:04.26] FRANCISCO: The point, I think, is very important to clarify, Your Holiness, is this distinction between, let me say, brute or gross activity as we measure the voltages, and the significance of that for the operation of the brain. Because the brain, remember, is a balance, and it's dealing with significance. And it's not dealing with the mere gross electrical activity. 

[01:29:28.12] So for example, if you look at your eye, the light comes into your eye. People used to think that that would take impact into the cells that are sensitive to light, that we call the photocells, photopigment cells. And that would make them more active, when finally, it was possible to measure their activity, the electrical activity, light makes them less active. 

[01:29:53.02] Nevertheless, we see. You see. That is a good example of how lesser voltage signifies there is something to be seen, although it is lesser active. Or yesterday, when I mentioned that stress, emotional state of stress increases the release of certain hormones. Yes, the hormones are increased, but the electrical activity that leads to secrete more hormones might be lesser electrical activity. 

[01:30:22.84] Because lesser electrical activity might induce more production of hormones. So these two things, brute electrical activity and significance are not one to one. They are not the same. They cannot be always equated. That's, I think, a very important thing to keep in mind for the kinds of experiments he's discussing. 

[01:30:43.48] [? DAN BROWN: ?] It's a little bit like a radio. If there's a lot of static on the radio, then it's not working properly. Whereas if there's no static, then it's focused on the station. 

[01:30:55.44] CLIFF SARON: I can tell you one more physiological fact that might make this a little clearer. Nerve cells have a property that, by themselves, they can vibrate, they can oscillate. And when they receive input, and they are busy communicating information from one location to another, these oscillations can go away. 

[01:31:23.43] DALAI LAMA: [SPEAKING TIBETAN] 

[01:31:29.83] TRANSLATOR 1: Your example before was very helpful of a car idling. When the car is not in gear, not going, then it has a gentle normal rhythm. When it's not doing anything, it's just going. But when you're moving, then it's much more complicated. And so I think that he drew that analogy before. 

[01:31:45.55] CLIFF SARON: So if a nerve cell, when it is at rest, if you will, at rest does not mean quiet. It means vibrating a particular way. And when it becomes involved, as Francisco was talking about in the ongoing spread of electrical activity in the cortex, which is what we're measuring, then the oscillations go away, which is why less electrical activity means more activation in terms of thinking about how the brain is working. 

[01:32:19.55] DALAI LAMA: [SPEAKING TIBETAN] 

[01:33:02.13] TRANSLATOR 1: Speaking of two types of activity here, one is the 10 cycle per second. 

[01:33:05.39] CLIFF SARON: Yes. 

[01:33:05.65] TRANSLATOR 1: That's when it's at rest. But not take the case where you move from a state of equanimity to anger, does the brain, let's say, this right frontal part become more active or less active? 

[01:33:16.35] CLIFF SARON: Anger is very difficult to bring into the laboratory to induce in the laboratory without also inducing disgust. 

[01:33:24.05] DALAI LAMA: [SPEAKING TIBETAN] 

[01:33:29.75] TRANSLATOR 1: Forget anger. Just disgusted. 

[01:33:31.01] CLIFF SARON: Yes. The answer is yes. 

[01:33:32.61] DALAI LAMA: [SPEAKING TIBETAN] right part of brain. 

[01:33:35.71] CLIFF SARON: The right-- 

[01:33:36.19] DALAI LAMA: Active [SPEAKING TIBETAN] 

[01:33:52.43] TRANSLATOR 2: So when the right, for instance, like in the case of emotional-- 

[01:33:56.15] DALAI LAMA: [SPEAKING TIBETAN] 

[01:33:57.60] TRANSLATOR 2: Withdrawal type. 

[01:33:59.23] CLIFF SARON: Excuse me. 

[01:33:59.99] TRANSLATOR 2: The withdrawal type. 

[01:34:01.03] CLIFF SARON: Yes. Yes. 

[01:34:03.67] TRANSLATOR 2: If you are saying that the right side of the brain is more active, then isn't it the case that at that moment, the emotional state is withdrawn from an object? 

[01:34:15.15] CLIFF SARON: Yes. 

[01:34:15.73] TRANSLATOR 2: So there is no involvement. There is no going after an object. 

[01:34:19.81] CLIFF SARON: Involvement and going after are two very different things. 

[01:34:23.87] DALAI LAMA: Actually, not analyzing now. Something simply just stop, not receiving. But see-- 

[01:34:31.29] CLIFF SARON: It wouldn't be-- 

[01:34:32.65] TRANSLATOR 1: [SPEAKING TIBETAN] 

[01:34:45.49] When you speak of withdrawal, it sounds like disengagement. Whereas in fact, my sense is when you speak withdraw, that it may be an active engagement, but of a repulsive sort. 

[01:34:53.27] CLIFF SARON: That's exactly correct. That's the perfect way to describe it. 

[01:34:57.15] TRANSLATOR 2: [SPEAKING TIBETAN] 

[01:35:01.98] DALAI LAMA: [SPEAKING TIBETAN] 

[01:35:09.03] CLIFF SARON: If I were very afraid of something, I would be very involved, thinking about that object in order to get me away from it. I may not be very perceptive about its features. If I see the outline of a tiger, I'm not going to count the stripes. I'm going to run. 

[01:35:32.85] And the active activity would be associated with all of those things required for me to get away. That would be a lot of activity in terms of what the brain has to do to get me out of the situation. 

[01:35:47.65] DALAI LAMA: There's an electric charge [TIBETAN] 

[01:35:49.99] TRANSLATOR 2: And during that state, there will be less of these electrical oscillations. 

[01:35:53.61] CLIFF SARON: There would be less of the oscillations during the-- 

[01:35:59.36] SPEAKER 3: You know sometimes, in a room full of people, Your Holiness, you come to give a talk. And before you give the talk, everybody's talking, talking, talking, talking. Everybody's talking. A lot of sound, a lot of noise. Not much information. 

[01:36:14.89] Sometimes, you start to talk, and they don't hear right away. Still talk, talk, talk, talk. What you have to say, not getting through. It's not clear. Then all of a sudden, bell rings or somebody says our speaker, the talk in the room, it goes very quiet and they can hear you. 

[01:36:34.89] So the information transfer, the important message gets through. At the time of an emotion, stress brings up, fear or anger, something like that. The talk in the room of the cells in this part of the brain gets quiet. And the message-- 

[01:36:52.89] DALAI LAMA: [INAUDIBLE] yes. One particular field. 

[01:36:55.09] CLIFF SARON: Very good. Great. Can we go to the next slide? 

[01:36:59.77] [LAUGHS] 

[01:37:05.63] This is another way of looking at the data without looking at graphs. And this is a computer graph of the electrical activity. And what I want to do is to focus on this right side picture here. And this is the front of the brain. This is the rear of the brain. And these little positions here, which you may not be able to see, are where we're actually placing our sensors on the scalp. 

[01:37:34.13] And this is a map of the difference between control or normal people and depressed people. And the brighter colors mean more activation of the left hemisphere in normal people compared with depressed people. 

[01:37:51.71] And it's another way of looking at the information we gather that shows you more about the spatial distribution of the activity, how it changes over the surface of the scalp. And that's the purpose of this slide. We can go on to the next slide. 

[01:38:13.05] DALAI LAMA: [SPEAKING TIBETAN] 

[01:38:23.41] TRANSLATOR 2: So if it is the case that when there is an information, the brain becomes interested and involved, in that case, then there wouldn't be any difference between either it is-- 

[01:38:34.29] [? TRANSLATOR 1: ?] Happy and disgust-- 

[01:38:35.81] TRANSLATOR 2: state of emotion or something that is approaching state of emotion. 

[01:38:40.05] CLIFF SARON: Well, using the word the brain leaves out where in the brain. What I'm saying is that the right side could become less activated during happiness. 

[01:38:53.67] DALAI LAMA: Yes. 

[01:38:54.17] CLIFF SARON: And the left side could become less activated during negative emotion, but there's a compensating increase in activation of the right side during withdrawal, and an increase in activation of the left side during happiness. 

[01:39:15.23] OK. We'll just talk about involvement of the brain. And there's more involvement when we have less of this electrical activity. So I want to talk about another experiment. 

[01:39:25.65] TRANSLATOR 2: Although they are localized. 

[01:39:26.99] CLIFF SARON: They are localized, yes. 

[01:39:28.31] TRANSLATOR 2: So far as the involvement is concerned, it is similar in both cases. 

[01:39:32.23] CLIFF SARON: Yes. 

[01:39:33.31] TRANSLATOR 2: In the States of withdrawal or approach emotional state, no difference. 

[01:39:40.09] CLIFF SARON: Assuming that they're of equal intensity. 

[01:39:44.43] DALAI LAMA: That is. 

[01:39:45.23] CLIFF SARON: And in fact, we are running experiments, where we elicit disgust of different intensities. And we look at how the right hemisphere changes its level of activity as a function of the intensity of the emotion. 

[01:40:00.90] I want to talk about another kind of experiment. This one is actually, instead of separating groups of adults, don't worry about the slide. Makes no sense right now. You can turn it off. What we were interested in doing is seeing whether in children temperament differences could reliably produce differences in brain activity. 

[01:40:29.02] And one of the dimensions of temperament is for somebody to be very uninhibited and very active in approaching all the toys that they might have in the environment, and other children are more inhibited or wary, and they stay closer to their mother and they play less with other children. 

[01:40:49.30] So what we actually did it is we looked at 400 children who were two and a half years old, and we brought them to the laboratory for a play session. And in the play session was a mother, another child, the child we just brought in and their mother. So there were four people. 

[01:41:12.00] And the second child was the same sex as the child that we had brought in. And the mother filled out some forms, some questionnaires, and there were toys on the floor. And we created a play session as actually an experiment. And what we did is allowed the children to come into the room. And we started timing how long it took for them to leave the side of their mother and go play with the toys. 

[01:41:41.52] We also coded how long it took them to say the first word that they would say in that circumstance. We also looked at how much talking they did in this 25-minute period. About 10 minutes after they were allowed to play, a little robot walked into the room and said, hi, I'm Robbie the robot. Would you like to play with me? I would like to play with you. 

[01:42:06.82] This was a tape recorder in this little robot that walked in to the room. And we controlled it by remote control. So it was a radio-controlled robot. And we were looking at whether the children approached the robot or they withdrew from the robot. 

[01:42:30.42] Then after they have five minutes with the robot, the robot goes out and says, I'm tired. And these are two and a half year old children. You have to do things like this. A stranger came into the room, sat down and left. And the kids played some more. And we videotaped the session. 

[01:42:52.52] Children were by their mother's side. The uninhibited children, less than 1%. They ran into the room and played with the toys. So clearly, these are very different sorts of children in terms of their temperament or their behavior. And what we wanted to do is we wanted to see whether or not they differ in their brain, electrical activity. So go to the next slide. 

[01:43:22.40] So we brought them to the laboratory. And we brought them to the laboratory in this little kind of car. And this is Rhona Finman. She's was a graduate student in our laboratory. And her dissertation was part of this experiment. 

[01:43:41.40] Thesis for her PhD. And they wheel themselves down the hall from the elevator into the lab. Next slide, please. And once they're near the lab, we place the car on a little platform. And we tell them they're going to be race car drivers, and they're going to wear a special helmet. 

[01:44:07.98] And they're going to have a special seat belt, which is the strap to keep the helmet on. And their mother is sitting off to the side. And go to the next slide. This is we put the top back on the car once they're all hooked up. And in fact, we even take a picture of them so they can take it home. Next slide. 

[01:44:29.98] And finally, when they're all hooked up and they're quiet, we can record brain activity. Because if they were running around, these are very sensitive amplifiers. And you would talk about noise, you get a lot of noise. So what we found is we tested three groups of children, the 30 most inhibited, the 30 most uninhibited, and then a 30 in the middle. So let's go to the next slide. 

[01:45:02.80] And what we found, this is a graph where higher numbers mean more relative left hemisphere involvement. And this is again from the frontal region of the brain. And the groups are different in terms of their resting brain activity. This is a similar kind of experiment to the depression study. All that we're doing is measuring their activity when they are sitting as quietly as we can get them to sit. 

[01:45:32.36] And the uninhibited children show a pattern of greater left hemisphere activation. And you would have to say that the profile of the uninhibited children is towards approach. They were running to the toys, away from their Ma, and, not by her. I mean, I wouldn't say that they're withdrawing from their mother. I would say they were approaching the toys. 

[01:45:57.22] The inhibited children showed greater right hemisphere involvement, and they were not nearly as involved in the situation. And the middle group is about in the middle. And if we can go to the next slide, please. 

[01:46:14.78] What we found here, which is very interesting, is that what is different between these groups now is the involvement of the left hemisphere. The right hemisphere is not different. These bars are not meaningfully different. But if we look at the left hemisphere, the solid bar, the inhibited group, the shy group shows that there's a lot of electrical activity, which means little involvement. 

[01:46:50.12] So the approach system in the inhibited children is less involved. The approach system, the left hemisphere right here in the very outgoing, the uninhibited kid is far more active. It's far more involvement. And the middle group is in the middle. So what's important is these three bars show differences as a function of temperament, as a function of the way these children are behaving in this play situation. 

[01:47:23.76] That's the first time this has been-- 

[01:47:25.60] TRANSLATOR 2: Any sexual differentiation in groups of children? 

[01:47:28.52] CLIFF SARON: This was combined for boys and girls. And I don't know the sex difference data. It may exist, but I don't know it. If we go to the next slide. This is just another way of showing you that where on the head are the two groups differ. And darker areas here mean that the uninhibited group, the outgoing group, is more active relative to the shy group in the left frontal region. 

[01:48:01.82] Because all of this activity was collected at the same time. 

[01:48:07.34] TRANSLATOR 2: His Holiness understand that that's the nose up on top. 

[01:48:10.18] CLIFF SARON: Oh, yeah. This is the nose. This is the back of the head. This would be your left ear would be over here. Your right ear would be over here. Looking down on your head. OK. We can go on now. 

[01:48:22.78] OK. What I'd like now to do-- turn the slide off for a second, please, is to talk about the final approach that we've used. And that is rather than separating people on the basis of their behavior or their emotional functioning, separating people on the basis of their brain activity, and seeing whether they differ emotionally. 

[01:48:49.33] And so that's the experiment I'd like to talk to you about now. What we did is we tested a very large number of people, we tested about 100 people, brought them into the laboratory, and recorded now eight minutes of resting, four minutes with the eyes open, four minutes with the eyes closed. And we recorded the brain activity from a number of places over the surface of the scalp. 

[01:49:15.61] And we did that, and we asked them to come back three weeks later because we were interested in stable differences. We wanted the results to be the same between the two times. Otherwise, they might have had a bad day. We don't know. But we wanted the results to be consistent. 

[01:49:35.73] Because if we're saying, do people who have, on the whole, more activated left hemispheres in the frontal regions, are they happier? Do they report more positive emotion? And do people who have more activated right hemispheres report more negative emotion in terms of how they would describe their life? 

[01:49:57.23] So if we turn the slides on, this is a bit of a complicated slide. What this is is how active the two sides of the brain were for the first testing session, which is down here, versus the second testing session, which is along here. And this is, if everybody was exactly the same, they would fall along a line, and they wouldn't be-- if the left hemisphere is active on time one, but the right hemisphere is activated on time two, they would be up here. 

[01:50:36.07] What I want to show you with this slide is that we took people who were the most extreme, right-activated on both times and the most extreme-- I'm sorry, the most extreme right-activated people were down here. And the most extreme left-activated people were up here because positive numbers mean left hemisphere activation, and negative numbers mean right hemisphere activation. 

[01:51:02.97] So all this is is defining that people do differ in how activated they're two sides of their brain are at rest. And they can differ stably or reliably. So we took a subgroup of all of these people, the people on the ends, and we tested them by asking them to fill out a questionnaire. 

[01:51:28.53] The questionnaire, they answered questions, were to say, to what degree do different words refer to how you generally feel? Happy, sad, prideful, confident, outgoing, helpful, many different positive words and many different negative words. And so what we got were two scores, a positive score, how positive they felt. And we actually got a negative score, how negative they felt. 

[01:51:59.19] And if we go to the next slide, what we found is that these are the two different groups. This line here, the dashed line, this refers to the group that had the active or involved left hemisphere at rest. And the solid line is the group that had a more activated or involved right hemisphere in the frontal regions. These are specific to the frontal part of the brain. 

[01:52:27.35] And what this slide shows is that the group that had increased involvement of the left hemisphere showed a more positive emotional feeling about their life in general, or in response to challenges in life. 

[01:52:43.93] DALAI LAMA: Positive and negative [NON-ENGLISH]. 

[01:52:48.49] CLIFF SARON: The group that had more active right hemispheres showed a more negative emotional response in general. So the important message from this kind of data is that people appear to, in fact, differ in emotional quality or emotional feeling when only selected on the basis of resting brain activity from the frontal regions. 

[01:53:19.41] So there may be a consequence of-- we can't really say what comes first. You can say that if you look at persistent brain activity, in terms of that it stays active most of the time at rest on the right side of the brain, there's a probability that they may feel worse in their general feeling during their daily life activities than people who are more activated on the left side of the brain. 

[01:53:49.43] Well, if that's true, there might be health consequences to persistent negative emotions that relate to persistent activation or involvement of the right hemisphere. So what we did is we took some of these people. And we tested their blood, looking at a certain component of the immune system to see whether the groups selected only on the basis of their EEG differ in their immune response. 

[01:54:20.91] And the next slide shows that they do. What this slide shows is actually activity of a component of the immune system called killer cells. And it's the efficiency of these cells to destroy foreign elements. And the left hemisphere group-- that's the group that had the more involved left hemispheres-- have a higher-- you see this line is above the other line. 

[01:54:57.65] Overall, they are-- at each point on this graph, they have a larger response than the group that had a consistent right hemisphere, difference activation. And we don't know of any other data that has looked at these two things simultaneously. 

[01:55:19.69] But I must say that we do not have information now that the group that has a more active left hemisphere is healthier. It suggestive of that, but we do not know that. We're going to see whether or not these people, in fact, have better health history. 

[01:55:43.15] DALAI LAMA: [SPEAKING TIBETAN] 

[01:56:13.15] TRANSLATOR 1: Have experiments been done in terms of the involvement of left and brain activity, in the predilection for one side to be more active in terms of temporally? And that is if you do such experiments on five-year-olds, 10, 15, 20-year-olds, do you find that these are constant? 

[01:56:28.59] DALAI LAMA: The whole life remain-- 

[01:56:30.37] TRANSLATOR 1: This is a constant, which would suggest that it's something that's inherent in your system, you're born with it, or is it mutable? Do you find that there are differences from one year to another? 

[01:56:39.61] CLIFF SARON: The children that had differed in temperament, when they were two and a half? 

[01:56:43.83] DALAI LAMA: Yes. 

[01:56:44.45] CLIFF SARON: We are following them until they are eight years old, and we are looking at how these things differ across time. And there are studies that look at development of the EEG in terms of the different kinds of electrical activity. 

[01:57:00.61] But in terms of experiments that look at these exact measures of brain involvement across time as a sophisticated separation of types of people, that work is what we're currently involved in, and we'll be doing. But there are no studies right now. 

[01:57:21.54] DALAI LAMA: [SPEAKING TIBETAN] 

[01:57:25.40] TRANSLATOR 1: How far have you got in your study? You have already gone through two-- 

[01:57:27.90] CLIFF SARON: We are in the process of doing-- they are now four. 

[01:57:30.72] TRANSLATOR 1: They're up to four. 

[01:57:31.36] CLIFF SARON: They're up to four. 

[01:57:32.18] TRANSLATOR 1: Between two and a half to four, do you note any changes? 

[01:57:34.18] CLIFF SARON: I do not know the data. There are studies that look at other measures of physiology or other behaviors, and see whether these characterological or these personality differences persist. But in terms of relating it to right and left sides of the brain, I can't tell you right now. 

[01:57:58.76] So that's the end of the experiments that I want to talk about. I just want to mention briefly, the ways in which we think about what might be underneath, what might be causing these differences between the right and left side of the brain. There's work that suggests that there are other brain structures that are very important in controlling emotional experience that are not in the cerebral cortex, but are lower in terms of the brain organization. 

[01:58:32.20] The amygdala is one of these structures. And there is, in fact, a path of communication that's been carefully worked out by a neuroscientist named Joseph LeDoux in New York that shows that sensory information from information from our senses can go in two separate paths, one up to our cortex, and one to the amygdala, via the structure called the thalamus. 

[01:59:02.22] And because the amygdala has connections to parts of the brain that control the visceral, the autonomic nervous system, and connections to the cortex, which is more responsible for our conscious experience, there is a hypothesis that the amygdala is a place of convergence. And that it's-- 

[01:59:26.66] DALAI LAMA: [SPEAKING TIBETAN] 

[01:59:29.20] CLIFF SARON: OK. OK. And that reactions to emotions may be very difficult to control because the amygdala is turning on parts of the brain before the cortex is turning on parts of the brain. Now this is an idea. 

[01:59:49.48] TRANSLATOR 1: In other words, there is activation in the brain that is, you could say, preconscious. 

[01:59:53.00] CLIFF SARON: Yes. 

[01:59:53.32] TRANSLATOR 1: That before you're aware of what's going on, there's an activation or involvement of certain parts of the brain that trigger it. And only after that are you actually-- 

[02:00:01.14] CLIFF SARON: Yes, that is what I'm suggesting. There's actually some very recent data that will in fact be presented in a conference coming up, that in humans with damage to the right amygdala, they were unable to experience appropriate negative emotions. But their left amygdala was fine, and they had normal positive emotions. 

[02:00:30.48] DALAI LAMA: That was good. 

[02:00:31.12] [LAUGHS] 

[02:00:41.74] CLIFF SARON: But I don't think we should go scooping out everybody's right amygdala. 

[02:00:48.58] [? FRANCISCO: ?] Meditation does that. 

[02:00:53.58] CLIFF SARON: So basically what I've described is a way that we can think about emotional behavior in terms of a dimension of going forward or coming back in the approach and withdrawal. And in general, a way that we can measure the brain, but we're really only measuring a small portion of all of the elements of activity that build up what the brain is doing. 

[02:01:17.04] Because we cannot go in to a person's head and measure each individual cell. In animal experiments, work like that can be done, but it's very difficult to relate single cell information to the activity of the brain as a whole. And our electrodes on the surface cannot localize precisely because the skull is blurry. It makes it hard to see. 

[02:01:47.48] And so that's what we've been doing. 

[02:01:57.99] DALAI LAMA: [SPEAKING TIBETAN] 

[02:02:35.62] TRANSLATOR 1: So let's take the position of asserting that there is such a thing as consciousness, that consciousness does exist. Take that as a hypothesis. If we take that as a hypothesis, it may not be the case that certain mental activity or conceptualization may themselves act as causes to stimulate certain parts of the brain. 

[02:02:53.42] So in other words, there be two-way traffic. And if one is speaking of activation-- 

[02:02:58.16] DALAI LAMA: [SPEAKING TIBETAN] 

[02:03:06.03] TRANSLATOR 2: He's saying that if we take the hypothesis that consciousness does exist, then there is a possibility of explaining the physiological factors. 

[02:03:19.88] DALAI LAMA: I think there are different levels of consciousness or mind. In certain mind, yes, the production of physical part of the body. So you see these things, unless there's some change take place in the body, is that particular mind cannot develop. 

[02:03:39.88] In certain cases, the mind, more subtle level, mind comes first. Due to that, the change take place in brain. So now other case, they do not accept consciousness in identity, separate identity. 

[02:03:58.32] [SPEAKING TIBETAN] 

[02:04:04.00] TRANSLATOR 1: So that's it. I understand. 

[02:04:05.84] CLIFF SARON: This is what this week is about. 

[02:04:07.94] TRANSLATOR 1: And so that's an explanation. If one asserts consciousness, that it exerts an influence upon the brain, but not if you do not assert consciousness except for simply as an emergent property of the brain. Then what is the causal agent for the mental-- the brain activity of these [INAUDIBLE]? 

[02:04:22.96] CLIFF SARON: There is intrinsic activity in the brain. And the answer of what is the activity that represents consciousness, in terms of neuroscience, there is not an answer. I think my colleagues and friends here would say that. 

[02:04:40.16] FRANCISCO: I would agree that there is no agreed upon answer, but I think the idea that the expected answer is that consciousness is an emergent property of this intrinsic electrical activity of the brain. So the idea of a subtle, more subtle mind would not be considered, neither necessary, nor provable. 

[02:05:00.62] But that's-- I mean, I'm just saying what the general feeling is. You've heard this from other people too. But that would be a-- 

[02:05:09.32] TRANSLATOR 2: No. His Holiness was asking what would be the causal agent that causes the activation of the brain. 

[02:05:15.14] TRANSLATOR 1: And you're simply saying that it's other activation in the brain acts upon other activation. 

[02:05:19.58] FRANCISCO: Yeah. That's a bootstrap. 

[02:05:22.58] TRANSLATOR 1: That is maybe [INAUDIBLE] 

[02:05:26.52] FRANCISCO: That makes a lot of sense from a scientific point of view, because you have things that impinge upon each other from the very beginning. So the brain keeps, through food, of course, nourishment keeps this mutual activation. 

[02:05:41.88] CLIFF SARON: If a part of the brain got stimulated-- 

[02:05:43.90] TRANSLATOR 2: [SPEAKING TIBETAN] 

[02:05:47.76] DALAI LAMA: [SPEAKING TIBETAN] 

[02:05:53.64] TRANSLATOR 2: [SPEAKING TIBETAN] 

[02:05:56.08] DALAI LAMA: [SPEAKING TIBETAN] 

[02:05:58.52] TRANSLATOR 2: So we were talking about emotional states. So I mean, from that explanatory point of view, you could say that due to the activity that takes place in the brain, then we feel these emotions. 

[02:06:11.35] TRANSLATOR 1: That's a crucial point. Do you want to say that there's a causal relationship that the brain activity causes the emotion, or do you want to say that they're in fact simultaneous, not one causing the other, but one simply corresponds to the other? 

[02:06:21.41] CLIFF SARON: I wouldn't say that they're simultaneous, particularly if you look at the neuroanatomy and the paths have-- 

[02:06:28.35] DALAI LAMA: [SPEAKING TIBETAN] 

[02:06:34.23] TRANSLATOR 1: So is it unequivocally the case that the brain activity is the cause of the emotional state precedes, yeah. 

[02:06:39.67] CLIFF SARON: Brain activity exists at many different levels. And it's the brain activity at the different levels that causes the emotional states. The differences in the cortex, whether they precede or occur after the experience, is a question to pursue. We can specifically look at the activity just before the facial expression and see whether it tends to look like it. And these are the sorts of things that in fact, want to follow. 

[02:07:11.73] A point that I really may not have emphasized strongly enough is that particularly in the depression work and in the temperament work, these brain differences are not being taken during the difference in feeling. We did an experiment where we looked at people who currently were not depressed. 

[02:07:36.73] But some of the people had been depressed in the past, and they did differ in their emotional-- in their brain activity, though they did not differ in how they currently felt. So it is not possible to say that the brain activity is causative for the emotional state at that time, because here we have differing patterns of brain activity, but not differing patterns of emotional activity. 

[02:08:04.87] In fact, we think about that kind of finding as suggesting that the differences in resting asymmetry between the left and the right side of the brain actually represent a tendency of emotional responding, rather than the emotional responding itself. 

[02:08:30.39] FRANCISCO: Wouldn't it also be fair to say that the measurements you do there are very global? 

[02:08:34.83] CLIFF SARON: That's right. 

[02:08:35.75] FRANCISCO: So that wouldn't be, for example, contradictory with finding that if you look at more specific sites with deeper probes, that you would find different-- actual differences in electrical activity correlated with each emotional state. 

[02:08:52.81] CLIFF SARON: Yes, absolutely. 

[02:08:54.01] FRANCISCO: Not contradictory. 

[02:08:54.99] CLIFF SARON: There are both changes during emotion and there are changes that reflect different kinds of emotional responding. One of the kinds of research that we've done, which I did not go into in detail here, is we can predict how happy or sad a person may feel in response to a film just on the basis of their activity at rest. 

[02:09:23.09] There are significant correlations between how happy a person will be to a film or how intensely disgusted they will be. And their resting asymmetry in involvement of the two hemispheres. 

[02:09:41.01] Thank you very much, Your Holiness. It's about time. 

[02:09:48.13] DALAI LAMA: Everybody, thank you. 

[02:09:51.09] CLIFF SARON: I look forward to this afternoon's conversation. 

[02:09:56.37] [? TRANSLATOR 1: ?] Thank you. 

