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  Good morning, my dear friendI consider you a spiritual brother. We have a strong feeling of missing you here. So I want to express my deep feelings to you, as a brother,
  for your great contributions in science, especially in neurology, in the science of mind, and also in our work in this dialogue between science and Buddhist thought. We will never forget your great
  contributions. Till my death, I will remember you.


  THE DALAI LAMA,

  May 22, 2001, via private Web TV

  connection from Madison, Wisconsin,

  to Francisco Varela, watching from his

  bed at home in Paris,

  where he died sixteen days later
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  THE DALAI LAMA


  Foreword


  Much human suffering stems from destructive emotions, as hatred breeds violence or craving fuels addiction. One of our most basic responsibilities as caring people is to
  alleviate the human costs of such out-of-control emotions. In that mission, I feel that Buddhism and science both have much to contribute.


  Buddhism and science are not conflicting perspectives on the world, but rather differing approaches to the same end: seeking the truth. In Buddhist training, it is essential to investigate
  reality, and science offers its own ways to go about this investigation. While the purposes of science may differ from those of Buddhism, both ways of searching for truth expand our knowledge and
  understanding.


  The dialogue between science and Buddhism is a two-way conversation. We Buddhists can make use of the findings of science to clarify our understanding of the world we live in. But scientists may
  also be able to utilize some insights from Buddhism. There are many fields in which Buddhism can contribute to scientific understanding, and the Mind and Life dialogues have focused on several.


  For instance, when it comes to the workings of the mind, Buddhism has a centuries-old inner science that has been of practical interest to researchers in the cognitive and neurosciences and in
  the study of emotions, offering significant contributions to their understanding. Following our discussions, several scientists have gone away with new ideas for research in their fields.


  On the other hand, Buddhism can learn from science as well. I have often said that if science proves facts that conflict with Buddhist understanding, Buddhism must change accordingly. We should
  always adopt a view that accords with the facts. If upon investigation we find that there is reason and proof for a point, then we should accept it. However, a clear distinction should be made
  between what is not found by science and what is found to be nonexistent by science. What science finds to be nonexistent we should all accept as nonexistent, but what science
  merely does not find is a completely different matter. An example is consciousness itself. Although sentient beings, including humans, have experienced consciousness for centuries, we still do not
  know what consciousness actually is: its complete nature and how it functions.


  In modern society, science has become a primary force in human and planetary development. In this way, scientific and technological innovations have been responsible for great material progress.
  However, science does not have all the answers, any more than religion did in the past. The more we pursue material improvement, ignoring the contentment that comes of inner growth, the faster
  ethical values will disappear from our communities. Then we will all experience unhappiness in the long run, for when there is no place for justice and honesty in peoples hearts, the weak
  are the first to suffer. And the resentments resulting from such inequity ultimately affect everyone adversely.


  With the ever-growing impact of science on our lives, religion and spirituality have a greater role to play in reminding us of our humanity. What we must do is balance scientific and material
  progress with the sense of responsibility that comes of inner development. That is why I believe this dialogue between religion and science is important, for from it may come developments that can
  be of great benefit to mankind.


  When it comes to the human problems presented by our destructive emotions, Buddhism has much to say to science. A central aim of Buddhist practice is to reduce the power of destructive emotions
  in our lives. With that aim in mind, Buddhism offers a wide range of theoretical insights and practical methods. If any of these methods can be shown through scientific tests to be of benefit, then
  there is every reason to find ways to make them available to everyone, whether or not they are interested in Buddhism itself.


  Such scientific assessment was one result of our dialogue. I am glad to say that the Mind and Life discussion reported in this book was more than a meeting of minds between Buddhism and science.
  The scientists went a step beyond and have begun programs to test several Buddhist methods that may be of benefit to all in dealing with destructive emotions.


  I invite readers of this book to share in our explorations of the causes and cures for destructive emotions, and to reflect on the many questions raised that have compelling importance for us
  all. I hope you will find this encounter between science and Buddhism as stimulating as I did.
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      August 28, 2002

    

  


  


  Prologue: A Challenge for Humanity


  There is a poignant arc between March 2000, when the events chronicled here occurred, and the completion of this book in the fall of 2001. When the dialogues at the center of
  this account took place, the world had, with some relief, left behind the horrors of the twentieth century, and many of us looked ahead hopefully to the human future. Then came the tragedies of
  September 2001, and we were faced once again with vivid reminders that calculated, large-scale inhumanity was still very much with us.


  Horrific as they were, those barbarous acts represent but one more episode in historys steady stream of callous cruelty, where hatred spurs lethal action. Of all the destructive emotions,
  such ruthless hostility stands out as the most troubling streak in the human psyche. Most days that brand of barbarity looms offstage, lurking somewhere in the background of our collective
  awareness, an ominous presence waiting for its moment in the spotlight to come once again. But brutal hatred will inevitably capture center stage again and againuntil, as with the rest of
  the destructive emotions, we understand its roots and find ways to keep cruelty at bay.


  That common challenge for humanity lies at the heart of this book, which documents a collaboration between the Dalai Lama and a group of scientists to understand and counter destructive
  emotions. Our brief was not to confront how an individuals destructive impulses translate into mass action, nor how injusticesor their perceptionspark hate-provoking
  ideologies. Instead we dealt at a more fundamental level, exploring how destructive emotions eat away at the human mind and heart and what we might do to counter this dangerous streak in our
  collective nature. And, of course, we did so with the Dalai Lama, whose life itself is an object lesson in handling historical injustice.


  The Buddhist tradition has long pointed out that recognizing and transforming destructive emotions lies at the heart of spiritual practiceindeed, some hold that whatever lessens
  destructive emotions is spiritual practice. From the perspective of science, these same emotional states pose a perplexing challenge: These are brain responses that have, in part, shaped
  the human mind, and presumably played a crucial role in human survival. But now, in modern life, they pose grave dangers to our individual and collective fate.


  Our meeting explored a range of urgent questions about that perennial human predicament, our destructive emotions. Are they a fundamental, unchangeable part of the human legacy? What makes these
  urges so powerful, leading otherwise rational people to commit acts they later regret? What is the place of such emotions in the evolution of our speciesare they essential for human
  survival? What leverage points might there be for ameliorating their threat to our personal happiness and stability? How much plasticity might there be in the brain, and how might we shift in a
  more positive direction the very neural systems that harbor destructive impulses? Most important, how can we overcome them?


  Burning Questions


  The first seeds for the meeting that dealt with these burning questions were planted when my wife and I happened to be staying in a guest house in Dharamsala, India, where
  another guest was editing what was to become the Dalai Lamas book Ethics for the New Millennium. The editor asked me to comment on an early draft of the book, which sets out the
  Dalai Lamas proposal of a secular ethic suitable for the world communitynot just for those who hold a given religionand his wish to bring together all resources, Eastern and
  Western, that might benefit humanity in this effort.


  As I read the draft I was struck by the relevance of new research on emotions to the Dalai Lamas thesis. A few days later I was able to review some of these findings during a short
  meeting with him. For instance, data on how in well-nurtured children the first signs of the capacity for empathy, so crucial for compassion, emerge early in life intrigued the Dalai Lama. I asked
  if he would like a fuller briefing on the most recent psychological research on emotions at some point. Yes, he answeredbut specified he wanted it on negative emotions. He wanted to know,
  for instance, if science could tell him what the difference was at the brain level between anger and rage.


  The next year we had a fleeting conversation as the Dalai Lama was waiting to speak in San Francisco; there he narrowed his request to focus specifically on destructive emotions. And
  some months later, during a brief meeting as he was about to give a religious teaching at a Buddhist monastery in New Jersey, I asked him just what he meant by destructive. He
  clarified that he wanted a scientific perspective on what Buddhists call the Three Poisons: hatred, craving, and delusion. We agreed that here the Western view would differ from the Buddhist
  perspective, but those differences would themselves be informative.


  I then took his request to Adam Engle, the chairman of the Mind and Life Institute, to see if the topic might fit in the series of ongoing meetings they had run since 1987, in which the Dalai
  Lama met with select groups of experts to explore Buddhist and Western scientific perspectives on a given subject, such as cosmology or compassion. I myself had co-organized and moderated the third
  meeting, on emotions and health, and the series seemed an ideal forum for this new topic.


  After I got the go-ahead from the institutes scientific advisory board, my challenge was to find scientists whose varied expertise and perspectives could shed light on the disturbing, the
  distressing, and the dangerous in human nature. We needed not just the right range of expertise at the table, but people who would also raise compelling questions, engage in exploring answers, and
  be open to examining hidden assumptions that might be limiting their own thinking.


  Both sides in this dialogue would come as learners as well as preceptors. The Dalai Lama, as always, would be eager to hear the most recent scientific findings. But the scientists themselves
  would be exposed to an alternative paradigm on the mindthe insights of Buddhist thought, which has explored the inner world for millennia with an extraordinary rigor. This body of expertise
  possesses an exacting system for probing depths of awareness that science has not yet considered, and it challenges key suppositions that guide todays psychological science. In short, this
  encounter would not be a mere update for the Dalai Lama, but an active, joint inquiry into deep issues of the human spirit, where he (joined by other Buddhist scholars) would also act as an
  interlocutor for science in ways that could stretch the thinking of the scientists themselves.


  As is traditional, we would begin with a philosopher, to widen the framework for our inquiry. Alan Wallace, then at the University of California at Santa Barbara, and a scholar of Buddhism and a
  regular translator for the Dalai Lama at these meetings, was my cochair for philosophy, while I focused on finding the right mix of scientists.


  Owen Flanagan, a philosopher of mind at Duke University, was to start our conversation by presenting Western views on a fundamental question: Which emotionsapart from the most obvious,
  such as anger and hatredare to be counted among the destructive ones? Matthieu Ricard, a Tibetan Buddhist monk (who also holds a Ph.D. in biology), was to present the Buddhist perspective on
  destructive emotions. Our working definition going into the meeting was straightforward: Destructive emotions are those that cause harm to ourselves or to others. But as we pursued the discussion,
  different views emerged on just which emotions are, in fact, harmfuland when and why. The varying standards for destructive depended on the perspective, with moral philosophy,
  Buddhism, and psychology all coming up with their own set of answers.


  Paul Ekman, a psychologist at the University of California at San Francisco and a world expert on the facial expression of affect, began our scientific exploration of the basic dynamics of
  emotions, a bedrock understanding from which to plunge into the enigma of the destructive streak in human nature. He brought a Darwinian perspective to our conversation, one suggesting that
  destructive emotions remain in the repertoire of the human heart as a trade-off in the evolutionary quest for survival.


  For further insights from neuroscience, we turned to Richard Davidson of the University of Madison, a founder of the field of affective neuroscience. He shared findings that pinpointed the brain
  circuitry involved in a range of destructive emotions, from the craving of an addict to the paralyzing fears of a phobic and the out-of-control viciousness of a mass murderer. But his data also
  pointed to another promise: the sites in the brain that inhibit destructive urges, as well as those that replace disturbing feelings with equanimity or joy.


  Though we share the gamut of feelings as part of our common human heritage, people differ in how they express or value given emotions. A cross-cultural view came from Jeanne Tsai, a psychologist
  then at the University of Minnesota (now at Stanford), whose research focuses on differences in how people experience emotions from culture to culture. Her findings reminded us of the need to
  recognize differences among people even as we pursued universal means to overcome the threat of destructive emotions.


  Along with analyzing the dynamics that underlie our destructive propensities, we hoped to search for solutions. To that end, we heard from Mark Greenberg, a psychologist at the University of
  Pennsylvania and a pioneer in programs for social and emotional learning. He reported on school curricula for children that educate them in the basics of emotional literacy, helping them master
  destructive emotions rather than simply acting on those impulses. As it turned out, that report would spur us to begin to design a similar program for adults.


  Our last day focused on how collaborations between advanced meditation practitioners and neuroscientists might further scientific understanding of the positive potential for emotional
  transformation. Francisco Varela, cofounder of the Mind and Life Institute and research director of a national neuroscience laboratory in Paris, reported on experiments dissecting the neural
  activity underlying a moment of perceptionresearch he planned to collaborate on with advanced meditators, to take advantage of their expertise as observers of the mind. And Richard Davidson
  argued for neuroplasticity, the ability of the brain to develop throughout life, and presented data suggesting that meditation practice could produce beneficial plasticity in the brains
  affective centers, inhibiting destructive emotions while fostering positive ones.


  Although the topic of destructive emotions by its very nature can spawn pessimism and gloom, our endpoint was optimistic, focusing on positive steps that could be taken to counter these forces
  of darknessif only within our own minds. If we are to overcome the virus of destructive emotions, we must start by inoculating ourselves against the internal chaos of feelings, such as
  fearful panic or blind rage, that hinder effective action. And in the scientific quest for insights into an inner balance and peace in the face of tumult, some of the early answers provide grounds
  for optimismat least in the long run.


  When our week ended, none of us was quite ready to leave. The questions that were raised, the possibilities that emerged, had built a momentum that carried over into a two-day follow-up meeting
  several months afterward at the University of Wisconsin and a later two-day conference at Harvard University, as well as several ongoing scientific projects. The intellectual exploration of
  destructive emotions had borne fruit in the active pursuit of further answersand of antidotes.


  A Rich Subtext


  This encounter was the eighth round of the Mind and Life meetings. Like most of the other such dialogues between the Dalai Lama and a small group of scientists and
  philosophers, this meeting took place over five full days in the Dalai Lamas quarters in Dharamsala, India. Each morning was given over to a presentation, the afternoons to a wide-ranging
  pursuit of implications. Largely because of the Dalai Lamas radiant warmth and easy wit, what could have been a stiff exchange quickly mellowed into an informal atmosphere, a first-name
  familiarity more conducive to innovative thinking and spontaneous insights.


  My appointed task in writing this book was the faithful narration of a wide-ranging collaboration between science and spirit. The organizer of each meeting has a mandate to share the proceedings
  with a wider public by putting together a book; this is the seventh in the Mind and Life series. (The others are listed facing the title page.) As the only full record of the dialogues, the books
  are meant to capture the verbatim, spontaneous flavor of the conversations.


  In the service of unpacking the richness of our interaction I was also able to interview participantsincluding the Dalai Lamaabout their own feelings and unspoken thoughts at key
  moments. This yielded a rich subtext to the dialogue, bringing to the printed page a stronger flavor of what it was like to be in the room, in the midst of the intellectual fireworks, probing
  questions, and reports from the frontiers of science.


  Our conversation was an intellectual feast, offering up findings ranging from the precise insights of brain scans to observations of children on school playgrounds, from data on the emotional
  perspicacity of a remote tribe in New Guinea to musings on studies revealing the easygoing temperament of babies in China. We touched on a wide array of topics, from highly theoretical
  considerations of philosophical points to the pragmatics of teaching ways to better manage destructive impulses, from the technicalities of neuroscientific methods for exploring cognition to the
  fine points of cultivating compassion.


  While there were no easy answers, perhaps most thrilling were the questions raisedboth the cross fire of challenges from one grand tradition of thought to another and the larger enigmas
  for our personal lives as well as for our very future as a species. The questions were often seminal and sometimes brilliant, and they frequently suggested inviting paths for further
  exploration.


  Of course, many readers may be more drawn to some parts of our discussions than to others, and some will no doubt pick and choose their way through. But this intellectual banquet is offered here
  in its entirety.


  Throughout the dialogue the Dalai Lama, that beacon of peace in troubled times, had a strong effect on us all. Through his quiet influence, what began as a purely intellectual inquiry became a
  shared personal quest for positive antidotes to destructive emotions. That quest has already yielded some tangible results.


  For one, we ended up outlining a practical application of the Dalai Lamas vision for humanity described in Ethics for the New Millennium, the very book I had seen in Dharamsala
  that was the seed for our meeting. We found ourselves pursuing the search for practical methods that could be borrowed from Buddhism or the West, the goal being to come up with a lesson plan for
  living with full attention and self-awareness, with self-control and responsibility, with empathy and compassionin other words, with the skills that allow people to overcome their own
  destructive emotions.


  Another practical fruit of the meeting has been for science itself. Buddhism has been exploring the mind and its positive potentials for millennia, with extraordinary depth and rigor; science
  has only engaged this same line of inquiry relatively recently. Now these two traditions have joined together in that mission. From our meeting flowed a series of experimental studies in which some
  of the newest, most subtle scientific instruments are taking the measure of ancient methods for cultivating positive emotional states.


  Our story starts with this intriguing collaboration between a centuries-old science of mind and cutting-edge neuroscience.
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  Left to right: Paul Ekman, Thupten Jinpa, Jeanne Tsai, Mark Greenberg, Ven. Kusalacitto, the Dalai Lama, Daniel Goleman, the late Francisco Varela, Richard Davidson, Alan
  Wallace, Matthieu Ricard, Owen Flanagan


  


  A Scientific Collaboration


  Madison, Wisconsin

  May 21 and 22, 2001


  


  1


  The Lama in the Lab


  Lama ser strikes most anyone who meets him as resplendentnot because of his maroon and gold Tibetan monks robes, but because of his radiant smile.
  ser, a European-born convert to Buddhism, has trained as a Tibetan monk in the Himalayas for more than three decades, including many years at the side of one of Tibets greatest
  spiritual masters.


  But today ser (whose name has been changed here to protect his privacy) is about to take a revolutionary step in the history of the spiritual lineages he has become a part of: He will
  engage in meditation while having his brain scanned by state-of-the-art brain imaging devices. To be sure, there have been sporadic attempts to study brain activity in meditators, and decades of
  tests with monks and yogis in Western labs, some revealing remarkable abilities to control respiration, brain waves, or core body temperature. But thisthe first experiment with someone at
  sers level of training, using such sophisticated measureswill take that research to an entirely new level, deeper than ever in charting the specific links between highly
  disciplined mental strategies and their impact on brain function. And this research agenda has a pragmatic focus: to assess meditation as mind training, a practical answer to the perennial human
  conundrum of how we can better handle our destructive emotions.


  While modern science has focused on formulating ingenious chemical compounds to help us overcome toxic emotions, Buddhism offers a different, albeit far more labor-intensive, route: methods for
  training the mind, largely through meditation practice. Indeed, Buddhism explicitly explains the training ser has undergone as an antidote to the minds vulnerability to toxic emotions.
  If destructive emotions mark one extreme in human proclivities, this research seeks to map their antipode, the extent to which the brain can be trained to dwell in a constructive range: contentment
  instead of craving, calm rather than agitation, compassion in place of hatred.


  Medicines are the leading modality in the West for addressing disturbing emotions, and for better or for worse, there is no doubt that mood-altering pills have brought solace to millions. But
  one compelling question the research with ser raises is whether a person, through his or her own efforts, can bring about lasting positive changes in brain function that are even more
  far-reaching than medication in their impact on emotions. And that question, in turn, raises others: For instance, if in fact people can train their minds to overcome destructive emotions, could
  practical, nonreligious aspects of such training be part of every childs education? Or could such training in emotional self-management be offered to adults, whether or not they were
  spiritual seekers?


  These very questions had been raised over the course of a remarkable five-day dialogue held the year before between the Dalai Lama and a small group of scientists and a philosopher of mind at
  his private quarters in Dharamsala, India. The research with ser marked one culmination of several lines of scientific inquiry set in motion during the dialogue. There the Dalai Lama had been
  a prime mover in inspiring this research; in a real sense, he was an active collaborator in turning the lens of science on the practices of his own spiritual tradition.


  But the experiments in Madison were merely one manifestation of that deep collective inquiry into the nature of emotions, how they become destructive, and possible effective antidotes. This book
  renders my account of the conversations that inspired the Madison research, of the larger questions behind the research, and of the greater implications for us all of this sweeping exploration into
  how humanity might counter the centrifugal drag of our destructive emotions.


  Assaying the Transcendent


  It was at the invitation of Richard Davidson, one of the scientists who participated in the Dharamsala dialogues, that ser had come to the E. M. Keck Laboratory for
  Functional Brain Imaging and Behavior, on the Madison campus of the University of Wisconsin. The laboratory was founded by Davidson, a leading pioneer in the field of affective neuroscience, which
  studies the interplay of the brain and emotions. Davidson had wanted sera particularly intriguing subjectto be studied intensively with state-of-the-art brain measures.


  ser has spent several months at a stretch in intensive, solitary retreat. All told, those retreats add up to about two and a half years. But beyond that, during several years as the
  personal attendant to a Tibetan master, the reminders to practice even in the midst of his busy daily activities were almost constant. Now, here at the laboratory, the question was what difference
  any of that training had made.


  The collaboration began before ser went near the MRI, with a meeting to design the research protocol. As the eight-person research team briefed ser, everyone in the room was acutely
  aware that they were in a bit of a race against time. The Dalai Lama himself would visit the lab the very next day, and they hoped by then to have harvested at least some preliminary results to
  share with him.


  With sers consultation, the research team agreed on a protocol where he would rotate from a resting, everyday state of mind through a sequence of several specific meditative states.
  To overhear that conversation would have been eye-opening for anyone who thinks of meditation as a single, vaguely defined Zen-like mental exercise. Such an assumption is akin to thinking of all
  cooking as the same, ignoring the vast variation in cuisine, recipes, and ingredients throughout the world of food. Likewise, there are dozens and dozens of distinct, highly detailed varieties of
  mental trainingtoo loosely lumped together in English under the term meditationeach with its own instructions and specific effects on experience and, the research team
  hoped to show, on brain activity.


  To be sure, there is a great deal of overlap among the kinds of meditation employed across differing spiritual traditions: A Trappist monk reciting the Prayer of the Heart, Kyrie
  eleison, has much in common with a Tibetan nun chanting Om mani padme hum. But beyond these large commonalities, there is a very wide variety of specific meditation practices,
  each unique in the attentional, cognitive, and affective strategies they employ, and so in their results.


  Tibetan Buddhism may well offer the widest menu of meditation methods, and it was from this rich offering that the team in Madison began to choose what to study. The initial suggestions from the
  research team were for three meditative states: a visualization, one-pointed concentration, and generating compassion. The three methods involved distinct enough mental strategies that the team was
  fairly sure they would reveal different underlying configurations of brain activity. Indeed, ser was able to give precise descriptions of each.


  One of the methods chosen, one-pointednessa fully focused concentration on a single object of attentionmay be the most basic and universal of all practices, found in one form or
  another in every spiritual tradition that employs meditation. Focusing on one point requires letting go of the ten thousand other thoughts and desires that flit through the mind as distractions; as
  the Danish philosopher Kierkegaard put it, Purity of heart is to want one thing only.


  In the Tibetan system (as in many others) cultivating concentration is a beginners method, a prerequisite for moving on to more intricate approaches. In a sense, concentration is the most
  generic form of mind training, with many nonspiritual applications as well. Indeed, for this test, ser simply picked a spot (a small bolt above him on the MRI, it turned out) to focus his
  gaze on and held it there, bringing his focus back whenever his mind wandered off.


  ser proposed three more approaches that he thought would usefully expand the data yield: meditations on devotion and on fearlessness, and what he called the open
  state.1 The last refers to a thought-free wakefulness where the mind, as ser described it, is open, vast, and aware, with no
  intentional mental activity. The mind is not focused on anything, yet totally presentnot in a focused way, just very open and undistracted. Thoughts may start to arise weakly, but they
  dont chain into longer thoughtsthey just fade away.


  Perhaps as intriguing was sers explanation of the meditation on fearlessness, which involves bringing to mind a fearless certainty, a deep confidence that nothing can
  unsettledecisive and firm, without hesitating, where youre not averse to anything. You enter into a state where you feel, no matter what happens, I have nothing to gain,
  nothing to lose.  One aid to this meditation, he added, is bringing to mind these same qualities in his teachers. A similar focus on his teachers plays a key role in the meditation on
  devotion, he said, in which he holds in mind a deep appreciation of and gratitude toward his teachers and, most especially, the spiritual qualities they embody.


  That strategy also operates in the meditation on compassion, with his teachers kindness offering a model. ser explained that in generating love and compassion, bringing to mind the
  suffering of living beings and the fact that they all aspire to achieve happiness and be free from suffering is a vital part of the training. So does the idea to let there be only compassion
  and love in the mind for all beingsfriends and loved ones, strangers and enemies alike. Its a compassion with no agenda, that excludes no one. You generate this quality of loving, and
  let it soak the mind.


  Finally, the visualization entailed constructing in the minds eye a fully detailed image of the elaborately intricate details of a Tibetan Buddhist deity. As ser described the
  process, You start with the details and build the whole picture from top to bottom. Ideally, you should be able to keep in mind a clear and complete picture. As those familiar with
  Tibetan thangkas (the wall hangings that depict such deities) will know, such images are highly complex patterns.


  ser confidently assumed that each of these six meditation practices should show distinct brain configurations. For the scientists, there are clear distinctions in cognitive activity
  between, say, visualization and one-pointedness. But the meditations on compassion, devotion, and fearlessness do not seem that different in the mental processes involved, though they differ
  clearly in content. From a scientific point of view, if ser could demonstrate sharp, consistent brain signatures for any of these meditative states, it would be a first.


  Mission Control for Inner Space


  sers testing started with the functional MRI, the current gold standard of research on the brains role in behavior. Before the advent of the functional
  MRI (or fMRI), researchers had been handicapped in observing in a fine-grained way the sequence of activity in the various parts of the brain during a given mental activity. The standard MRI, in
  wide use in hospitals, offers a graphically detailed snapshot of the structure of the brain. But the fMRI offers all that in videoan ongoing record of how zones of the brain dynamically
  change their level of activity from moment to moment. The conventional MRI lays bare the brains structures, while fMRI reveals how those structures interact as they function.


  The fMRI could give Davidson a crystal-clear set of images of sers brain, cross-cutting slices at one millimeterslimmer than a fingernail. These images could then be analyzed
  in any dimension to track precisely what happens during a mental act, tracing paths of activity through the brain.


  As ser and the team entered the rooms where the fMRI studies would be conducted, the scene resembled a mission control room for inner space. In one room a swarm of data analysts hovered
  over their computers, while in the next another flock of technicians monitored their computer array as they guided ser through the experimental protocol.


  People go into an MRI fortified with earplugs to mute the incessant whine of the machines huge, whirling magnets, a naggingly relentless dit-dit-dit industrial noise reminiscent
  of the nightmarish soundtrack in David Lynchs cult film Eraserhead. The sound alone can be unsettling, but even more perturbing can be the sense of confinement. Foam pads pack your
  head tightly in place, a cage covers your head, and as your body slides into the machine, you realize your face is bare inches away from the top of the slot.


  While most people adjust as they lie in the MRI, some feel claustrophobic, and a few may feel vertigo or dizziness. While some research subjects are a bit reluctant to submit to their hour or so
  in the MRI, sers eagerness was clear; he wanted to go right in.


  A Mini-Retreat


  ser, lying peacefully on a hospital gurney with his head constrained in the maws of the fMRI, looked like a human pencil inserted into a huge cubic beige sharpener.
  Instead of the lone monk in a mountaintop cave, its the monk in the brain scanner.


  Wearing earphones instead of earplugs so he could talk to the control room, ser sounded unperturbed as the technicians led him through a lengthy series of checks to ensure the MRI images
  were tracking. Finally, as Davidson was about to begin the protocol, he asked, ser, how are you doing? Just fine, ser assured him via a small microphone
  inside the machine.


  Your brain looks beautiful, Davidson said. Lets start with five repetitions of the open state. A computerized voice then took over, to ensure precise timing
  for the protocol. The prompt on was the signal for ser to meditate, followed by silence for sixty seconds while ser complied. Then neutral, another sixty
  seconds of silence, and the cycle started once again with on.


  The same routine guided ser through the other five meditative states, with pauses between as the technicians worked out various glitches. Finally, when the full round was complete,
  Davidson asked if ser felt the need to repeat any, and the answer came: Id like to repeat the open state, compassion, devotion, and one-pointednessthe ones he felt
  were the most important to study.


  So the whole process started again. As he was about to begin the run on the open state, ser said he wanted to remain in each state longer. He was able to evoke the state but wanted more
  time to deepen it. Once the computers have been programmed for the protocol, though, the technology drives the procedure; the timing has been fixed. Still, the technicians went into a huddle,
  quickly figuring how to reprogram on the spot to increase the on period by 50 percent and shorten the neutral period accordingly. The rounds began again.


  With all the time taken up by reprogramming and ironing out technical hitches, the whole run took more than three hours. Subjects rarely emerge from the MRIparticularly after having been
  in there for so longwith anything but an expression of weary relief. But Davidson was pleasantly astonished to see ser come out from his grueling routine in the MRI beaming broadly and
  proclaiming, Its like a mini-retreat!


  A Very, Very Good Day


  Without taking more than a brief break, ser headed down the hall for the next set of tests, this time using an electroencephalogram, the brain wave measure better
  known as an EEG. Most EEG studies use only thirty-two sensors on the scalp to pick up electrical activity in the brainand many use just six.


  But sers brain would be monitored twice, using two different EEG caps, first one with 128 sensors, the next with a staggering 256. The first cap would capture valuable data while he
  again went through the same paces in the meditative states. The second, with 256 sensors, would be used synergistically with the earlier MRI data.


  There are only three or four other neuroscience laboratories anywhere that use 256 EEG sensors. That many readings from the brain, when analyzed by a state-of-the-art piece of analytic software
  called source localization, allow a triangulation that pinpoints the neural location a signal is coming from. Source localization can penetrate to sites deep inside the brainsomething
  ordinary EEG measures, which monitor only the topmost layer of the brain, simply cannot offer.


  Walking down the hall to the EEG room, ser gamely settled in for another round of the same protocol. But this time, instead of lying in the maws of the MRI, he sat on a comfortable chair
  and wore a Medusa-like helmetsomething like a shower cap extruding a spaghetti of thin wires. The EEG sessions took another two hours.


  After the tests were done, someone asked ser if the conditions of the MRI had disturbed his ability to meditate. The noise was unpleasant but repetitive, said ser.
  Soon you forget about it and it does not disturb the meditation too much. I think more important is your state that day. And, as the data analyses were later to reveal,
  sers state that daymost likely any daywas very, very good.


  A Feel for Science


  The next morning a misty rain was falling as a sleek black car, escorted by a caravan of Madison police and cars carrying an entourage from the State Department Office of
  Diplomatic Security, pulled up in front of the Waisman Center, where the Keck laboratory is located. From the black car the Dalai Lama emerged, beaming as Davidson greeted him. He would get a tour
  of the lab before adjourning to a nearby campus meeting center to hear the results about ser.


  Davidson escorted the Dalai Lama into a briefing room and gave him an overview of the labs equipment and the research that went on there. He remarked that his own previous interactions
  with the Dalai Lama had focused his scientific attention on positive emotionshe had been particularly struck when the Dalai Lama said the mother-infant bond is an origin of compassion as
  well as its natural expression. Now Davidson was beginning a research program on compassion, and wondered if the Dalai Lama had some ideas about the best ways to foster compassion. The Dalai Lama,
  always ready to joke, laughingly suggested, Through injection!


  As the Dalai Lama started his tour of the laboratory, the first stop was the room where graduate students manned a bank of computers, feverishly working with the sea of data accumulated the day
  before from ser. Davidson showed the Dalai Lama one of the screens, displaying a brain full of Technicolor puddles, each indicating a different level of activity in various parts of
  sers brain.


  There are certain scientific questionsfor instance, about the nature of consciousnessthat have long intrigued the Dalai Lama, and over the years he has probed whether there are
  methods that are able to resolve them. One of these questionsthe power of the mind, or consciousness itself, to drive the braincame up as Davidson showed him the MRI.


  We can identify with excellent spatial precision specific sources of activation in the brain as mental activity unfolds, Davidson explained. He added that the strength of the EEG
  is speedjust as the MRIs is spatial precision. While the fMRI can detect brain changes within a millimeter, the computerized EEG can detect changes in the brain in a thousandth of a
  second.


  That prompted the Dalai Lama to ask, Can you show a thought preceding the action? Can you tell if a thought comes first, before changes occur in the brain?


  In the ensuing discussion, Davidson was struck that the Dalai Lama had what seems an almost preternatural feel for data and the methods of science, a talent he has exhibited over and over in his
  conversations with scientists. As Davidson put it, Ive seen His Holiness penetrate into the data when everyone else but the specialists are left behind.


  The Digital Whittle


  From the moment sers fMRI data started to read out on the control room computer, the data began to be processed at multiple workstations operating in
  parallel. The first run at the data mathematically peeled away sers scalp from the image to focus on the action in the brain itself. Then another program converted the unique contours
  of sers brain to a standard space, a mythic uniform brain that allows one persons brain to be compared to others.


  This project ran on a crash deadline, compressing seven days of data analysis into a half day. Typically the schedule for such massaging of data takes weeks, competing for computer time with the
  twenty to thirty other research projects currently in process at Davidsons lab. But Davidson had wanted to present at least some preliminary results to the Dalai Lama the next day, at a
  meeting that started at 8 A.M. So the data analysis went on through the night, with the last diehard leaving the lab at 4:45 A.M. for some
  restand returning again at 7 A.M.


  The fMRI data, which potentially could offer the most telling insights, was too vast and complex to tease out more than the most general patterns on such short notice. But as the afternoon
  session was about to begin, a bedraggled graduate student who had spent most of the last twenty-four hours at a computer massaging the data brought Davidson some first results.


  Even in the broad first swipe at the MRI data that Davidson could report the next day, there were
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