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Preface


It all started in London in 2005, when we first discussed the theme of consciousness. That same year we saw each other in Washington, DC, to talk about the neuronal basis of meditation at a meeting organized by the Mind and Life Institute.1 For eight years, we took every chance we could to continue our exchanges all over the world, twice in Nepal, in the rainforests of Thailand, and with His Holiness the Dalai Lama in Dharamsala, India.2 This book is the result of this extended conversation, nourished by friendship and our shared interests.

The dialogue between Western science and Buddhism stands out from the often difficult debate between science and religion. It is true that Buddhism is not a religion in the sense we usually understand in the West. It is not based on the notion of a creator and therefore does not require an act of faith. Buddhism could be defined as a “science of the mind” and a path of transformation that leads from confusion to wisdom, from suffering to freedom. It shares with the sciences the ability to examine the mind empirically. This is what makes the dialogue between a Buddhist monk and a neuroscientist possible and fruitful: a broad range of questions can be broached, from quantum physics to ethical matters.

We have attempted to compare the Western and Eastern perspectives, the different theories concerning the constitution of the self and the nature of consciousness as seen by the scientific and contemplative points of view. Until recently, most Western philosophies have been built around the separation of mind and matter. Scientific theories that are today attempting to explain how the brain works bear the mark of this dualism. Buddhism, meanwhile, has proposed a nondualistic approach to reality from the start. The cognitive sciences see consciousness as being inscribed in the body, society, and culture.

Hundreds of books and articles have been dedicated to theories of knowledge, meditation, the idea of the self, emotions, the existence of free will, and the nature of consciousness. Our aim here is not to make an inventory of the many points of view that exist on these subjects. Rather, our objective is to confront two perspectives anchored in rich traditions: the contemplative Buddhist practice, and epistemology and research in neuroscience. We were able to bring together our experiences and skills to try and answer the following questions: Are the various states of consciousness arrived at through meditation and training the mind linked to neuronal processes? If so, in what way does the correlation operate?

This dialogue is only a modest contribution to an immense field confronting the points of view and knowledge about the brain and consciousness of scientists and people who meditate—in other words, the meeting between first- and third-person knowledge. The lines that follow take this path, and we feel humility in front of the size of the task. We sometimes allow ourselves to be swept away by the themes close to our hearts, which translate in certain places into changes in direction or repetitions. We made the choice to retain the authenticity of the dialogue because it is rare and productive to develop an exchange over such a long period. We would nevertheless like to apologize to our readers for what may seem like an oversight.

This dialogue allowed us to make progress in our mutual understanding of the themes we addressed. By inviting our readers to join us, we hope they too will benefit from our years of work and investigation into the fundamental aspects of human life.

Notes

1. The Mind and Life Institute was founded in 1987, the result of a meeting of three visionary minds: His Holiness the Dalai Lama, Tenzin Gyatso; Adam Engle, lawyer and entrepreneur; and the neuroscientist, Francisco Varela. The objective of the Mind and Life Institute is to encourage interdisciplinary dialogue among Western science, the human sciences, and contemplative traditions. It aims to support and integrate the first-person perspective, arising from the experience of meditation and other contemplative practices, into traditional scientific methodology. This objective’s determining influence is seen in several books: Train Your Mind—Transform Your Brain by Sharon Begley, Destructive Emotions: How Can We Overcome Them? by Daniel Goleman, and The Dalai Lama at MIT by Anne Harrington and Arthur Zajonc.
2. These conversations were held in September 2007 in Frankfurt, in December 2007 and February 2014 in Nepal, in November 2010 in Thailand, and on a few other occasions in Hamburg and Paris.

1 Meditation and the Brain


A Science of Mind

Our capacity to learn is far superior to that of other animals. Can we, with training, develop our mental skills, as we do for our physical skills? Can training the mind make us more attentive, altruistic, and serene? These questions have been explored for 20 years by neuroscientists and psychologists who collaborate with people who meditate. Can we learn to manage our disturbing emotions in an optimal way? What are the functional and structural transformations that occur in the brain due to different types of meditation? How much time is needed to observe transformations like this in people new to meditation?
Matthieu:

Although one finds in the Buddhist literature many treatises on “traditional sciences”—medicine, cosmology, botanic, logic, and so on—Tibetan Buddhism has not endeavored to the same extent as Western civilizations to expand its knowledge of the world through the natural sciences. Rather it has pursued an exhaustive investigation of the mind for 2,500 years and has accumulated, in an empirical way, a wealth of experiential findings over the centuries. A great number of people have dedicated their whole lives to this contemplative science. Modern Western psychology began with William James just over a century ago. I can’t help remembering the remark made by Stephen Kosslyn, then chair of the psychology department at Harvard, at the Mind and Life meeting on “Investigating the Mind,” which took place at MIT in 2003. He started his presentation by saying, “I want to begin with a declaration of humility in the face of the sheer amount of data that the contemplatives are bringing to modern psychology.”

It does not suffice to ponder how the human psyche works and elaborate complex theories about it, as, for instance, Freud did. Such intellectual constructs cannot replace two millennia of direct investigation of the workings of mind through penetrating introspection conducted with trained minds that have become both stable and clear. Any sophisticated theory that came out of a brilliant mind but does not rest on empirical evidence cannot be compared with the cumulated experience of hundreds of people who have each a good part of their lives fathomed the subtlest aspects of mind through direct experience. Using empirical approaches undertaken with the right instrument of a well-trained mind, these contemplatives have found efficient ways to achieve a gradual transformation of emotions, moods, and traits, and to erode even the most entrenched tendencies that are detrimental to an optimal way of being. Such achievements can change the quality of every moment of our lives through enhancing fundamental human characteristics such as lovingkindness, inner freedom, inner peace, and inner strength.


Wolf:

Can you be more specific with this rather bold claim? Why should what nature gave us be fundamentally negative, requiring special mental practice for its elimination, and why should this approach be superior to conventional education or, if conflicts arise, to psychotherapy in its various forms, including psychoanalysis?


Matthieu:

What nature gave us is by no means entirely negative; it is just a baseline. Most of our innate capacities remain dormant unless we do something, through training, for instance, to bring them to an optimal, functional point. We all know that our mind can be our best friend or our worst enemy. The mind that nature gave us does have the potential for immense goodness, but it also creates a lot of unnecessary suffering for ourselves and others. If we take an honest look at ourselves, then we must acknowledge that we are a mixture of light and shadow, of good qualities and defects. Is this the best we can be? Is that an optimal way of being? These questions are worth asking, particularly if we consider that some kind of change is both desirable and possible.

Few people would honestly argue that there is nothing worth improving about the way they live and the way they experience the world. Some people regard their own particular weaknesses and conflicting emotions as a valuable and distinct part of their “personality,” as something that contributes to the fullness of their lives. They believe that this is what makes them unique and argue that they should accept themselves as they are. But isn’t this an easy way to giving up on the idea of improving the quality of their lives, which would cost only some reasoning and effort?

Our mind is often filled with troubles. We spend a great deal of time consumed by painful thoughts, anxiety, or anger. We often wish we could manage our emotions to the point where we could be free of the mental states that disturb and obscure the mind. It is easier indeed, in our confusion about how to achieve this kind of mastery, to adopt the view that this is all “normal,” that this is “human nature.” Everything found in nature is “natural,” but that does not necessarily make it desirable. Disease, for example, comes to everybody and is perfectly natural, but does this prevent us from trying to cure it?

Nobody wakes up in the morning and thinks, “I wish I could suffer for the whole day and, if possible, for my whole life.” Whatever we are occupied with, we always hope we will get some benefit or satisfaction out of it, either for ourselves or others, or at least a reduction of our suffering. If we thought nothing would come of our activities but misery, we wouldn’t do anything at all, and we would fall into despair.

We don’t find anything strange about spending years learning to walk, read and write, or acquire professional skills. We spend hours doing physical exercises to get our bodies into shape. Sometimes we expend tremendous physical energy pedaling a stationary bike that goes nowhere. To sustain such tasks requires at least some interest or enthusiasm. This interest comes from believing that these efforts are going to benefit us in the long run. Working with the mind follows the same logic. How could it be subject to change without any effort, just from wishing alone? We cannot learn to ski by practicing a few minutes once a year.

We spend a lot of effort improving the external conditions of our lives, but in the end it is always the mind that creates our experience of the world and translates this experience into either well-being or suffering. If we transform our way of perceiving things, then we transform the quality of our lives. This kind of transformation is brought about by the form of mind training known as meditation.

We significantly underestimate our capacity for change. Our character traits remain the same as long as we do nothing to change them and as long as we continue to tolerate and reinforce our habits and patterns, thought after thought. The truth is that the state that we call “normal” is just a starting point and not the goal we should set for ourselves. Our life is worth much more than that. It is possible, little by little, to arrive at an optimal way of being.

Nature also gave us the possibility to understand our potential for change, no matter who we are now and what we have done. This notion is a powerful source of inspiration for engaging in a process of inner transformation. You may not succeed easily, but at least be encouraged by such an idea; you can put all your energy into such a transformation, which is already in itself a healing process.

Modern conventional education does not focus on transforming the mind and cultivating basic human qualities such as lovingkindness and mindfulness. As we will see later, Buddhist contemplative science has many things in common with cognitive therapies, in particular with those using mindfulness as a foundation for remedying mental imbalance. As for psychoanalysis, it seems to encourage rumination and explore endlessly the details and intricacies of the clouds of mental confusion and self-centeredness that mask the most fundamental aspect of mind: luminous awareness.


Wolf:

So rumination would be the opposite of what you do during meditation?


Matthieu:

Totally opposite. It is also well known that constant rumination is one of the main symptoms of depression.


Wolf:

It is encouraging for our dialogue to have contrasting views on strategies to cure the mind. I suspect that the practice of meditation is often misunderstood. I have had little practice with it, but I learned to see what it is not: it is not an attempt to confront oneself with unresolved problems to search for their causes and eliminate them. It appears to be quite the contrary.


Matthieu:

When one looks at the process of rumination, it is easy to see what a troublemaker it is. What we need is to gain freedom from the mental chain reactions that rumination endlessly perpetuates. One should learn to let thoughts arise and be freed to go as soon as they arise, instead of letting them invade one’s mind. In the freshness of the present moment, the past is gone, the future is not yet born, and if one remains in pure mindfulness and freedom, potentially disturbing thoughts arise and go without leaving a trace.


Wolf:

You have said in one of your books that every human being possesses in his mind a “nugget of gold,” a kernel of purity and positive qualities that is, however, concealed and overshadowed by a host of negative traits and emotions that deform his perceptions and are the major cause of suffering. To me, this sounds like an overly optimistic and untested hypothesis. It sounds like Rousseau’s dreams and seems to be contradicted by cases like that of the feral child Kaspar Hauser. We are what evolution imprinted by genes and culture via education, moral norms, and social conventions. What then is the “golden nugget”?


Matthieu:

A piece of gold that remains deeply buried in its ore, in a rock, or in the mud. The gold does not lose its intrinsic purity, but its value is not actualized. Likewise, to be fully expressed, our human potential needs to meet with suitable conditions.




Awareness and Mental Constructs
Matthieu:

The idea of an unspoiled basic nature of consciousness is not a naïve assessment of human nature. It is based on reasoning and introspective experience. If we consider thoughts, emotions, feelings, and any other mental events, they all have a common denominator, which is the capacity of knowing. In Buddhism, this basic quality of consciousness is called the fundamental luminous nature of mind. It is luminous in the sense that it throws light on the outer world through our perceptions and on our inner world through our feelings, thoughts, memories of the past, anticipation of the future, and awareness of the present moment. It is luminous in contrast to an inanimate object, which is completely dark in terms of cognition.

Let’s use this image of light. If you have a torch and you light up a beautiful smiling face or an angry face, a mountain of jewels or a heap of garbage, then the light does not become kind or angry, valuable or dirty. Another image is that of a mirror. What makes a mirror special is that it can reflect all kinds of images, but none of them belongs to, penetrates, or stays in the mirror. If they did, then all these images would superimpose, and the mirror would become useless. Likewise, the basic quality of the mind allows all mental constructs—love and anger, joy and jealousy, pleasure and pain—to arise but is not altered by them. Mental events do not belong intrinsically to the most fundamental aspect of consciousness. They simply occur within the space of awareness, of various moments of consciousness, and are made possible by this basic awareness. This quality can thus be called basic cognition, pure awareness, or the most fundamental nature of mind.


Wolf:

What you said has two implications. One is that you seem to attribute value to stability or objectivity; it’s like a validation criterion. The second is that you dissociate conscious awareness from its contents. You assume that a platform in the brain functions like an ideal mirror, not introducing any distortions by itself, not being influenced by the content it reflects. Are you defending a dualistic stance, a dichotomy between an immaculate mind and an observer, on the one hand, and the contents in this mind that are then fraught with all kinds of interferences and distortions? Contemporary views on the organization of the brain deny clear distinctions between sensory and executive functions and interpret consciousness as an emergent property of the integral functions of the brain. Thus, I have problems with the distinction between an immaculate mirror and reflected contents. I cannot conceive of an empty platform of consciousness—if it is empty, then it would just not exist; it would not be defined either.


Matthieu:

Not at all. It is not a duality. There are not two streams of consciousness. It has more to do with various aspects of consciousness: a fundamental aspect, pure awareness, which is always there; and adventitious aspects, the mental constructs, which are always changing. We should rather speak of a continuity. Consciousness, at all levels, is but one dynamic flow made up of instants of awareness, with or without content. At any time behind the screen of thoughts, one can recognize a pure cognitive faculty that is the ground of all thoughts.


Wolf:

This would then require at least two distinct entities: an empty space, which acts as a vessel with all the qualities you described; and the contents that, however muddled, do not affect the vessel.


Matthieu:

Why two entities? The mind can be aware of itself without requiring a second mind to do so. One aspect of the mind, the most fundamental aspect of it, pure awareness, can also be awareness of itself without requiring a second observer. If the mirror and its contents bother you, then pure consciousness could also be compared to a piece of clay and mental constructs to the various shapes that the same clay can assume. No matter what shape you give to the clay, the clay is always there and never essentially changed.


Wolf:

To have such an immaculate inner eye, such an ideal mirror that remains unaffected by and entirely decoupled from all emotions would—in my mind—requires a dissociation of the personality. There would be the immaculate observer, detached from emotions, affections, and misperceptions, and then there would be the other one, also part of you, who gets enmeshed in conflicts and misperceives situations because he has deeply fallen in love or is disappointed. Is the mental practice a tool to achieve such a dissociation of the self? What is your experience here? Is the creation of such dissociation—if this is what meditation aims at—not a hazardous experiment?


Matthieu:

The point is not to fragment the self but to use the capacity of the mind to observe and know itself to free oneself from suffering. We actually speak of nondual self-illuminating awareness, which emphasizes this point. There is no need for a dissociation of personality because the mind has the inherent faculty to observe itself, just as a flame does not need a second flame to light itself up. Its own luminosity suffices.

The practical point of all this is that you can look at your thoughts, including strong emotions, from the perspective given by pure mindfulness. Thoughts are manifestations of pure awareness, just like waves that surge from and dissolve back into the ocean. The ocean and waves are not two intrinsically separate things. Usually, we are so taken by the content of thoughts that we fully identify ourselves with our thoughts and are unaware of the fundamental nature of consciousness, pure awareness. Because of that we are easily deluded, and we suffer.

The entire Buddhist path is about various ways to get rid of delusion. Take the example of a strong experience of malevolent anger. We become one with anger. Anger fills our whole mental landscape and projects its distortion of reality on people and events. When we become overwhelmed by anger, we cannot dissociate from it. We also perpetuate a vicious cycle of affliction by rekindling anger each time we see or remember the person who made us angry. Although anger is clearly not an enjoyable state of mind, we cannot help triggering it over and over again, like adding more and more wood to the fire. We thus become addicted to the cause of suffering. But if we dissociate from anger and look at it dispassionately with bare mindfulness, then we can see that it is just a bunch of thoughts and not something fearsome. Anger does not carry weapons, it does not burn like a fire or crush one like a rock; it is nothing more than a product of our mind.


Wolf:

Doesn’t it follow that positive emotions are equally detrimental because they lead to misperceptions and hence to suffering?


Matthieu:

Not necessarily. It all depends on whether a mental event distorts reality. If the mind recognizes, for instance, that all beings aspire to be free from suffering and becomes filled with altruistic love and the strong wish to free them from suffering, then as long as it has this wisdom component, it can remain attuned to reality. It recognizes the interdependence of all beings, acknowledges their common wish to avoid suffering and achieve happiness, and ascertains the deep causes of their suffering. If, in addition to this, altruistic love is not biased by our various attachments and grasping, then it will not be afflictive. Instead of obscuring wisdom, it will manifest as the natural expression of wisdom.

But to conclude the analysis of anger, instead of “being” the anger and fully identifying with it, we must simply look at anger and keep our bare attention on it. When we do so, what happens? Just as when we cease to add wood to a fire, the fire soon dies out; anger cannot sustain itself for long under the gaze of mindfulness. It simply fades away.


Wolf:

And so would love, empathy, sorrow, and all the other strong emotions. Do you aim for a clear mind without emotions? I doubt that such emotion-free human beings can survive and reproduce unless they have the privilege to live in a highly protected environment.




Working with Emotions
Matthieu:

The aim is not to cease to experience emotions but to avoid being enslaved by them. In Western languages, the word emotion comes from the Latin root emove, which means “to set in motion.” An emotion is what sets the mind in motion, but much depends on how it does so. Your mind can be set in motion by the wish to alleviate someone’s suffering. This is not afflictive. In addition, it does not make sense to try to block the arising of thoughts and emotions because they will surge in the mind anyway. The important point is what happens next. If afflictive emotions invade the mind, then you are in trouble. If, at the moment they arise, you find a way to let them undo themselves and vanish, then you have skillfully dealt with them.

By freeing anger, for instance, as it arises, we have avoided two unpractical ways of dealing with it. We did not let anger explode, with all the negative consequences that arise from such outbursts, such as hurting others, destroying our inner peace, and reinforcing our tendency to become angry often and easily. We also avoided merely suppressing anger, putting a lid on it while leaving it intact, like a time bomb, in some dark corner of our mind. We dealt with anger in an intelligent way, by letting its flames vanish. If we do so repeatedly, then anger will begin to arise less often and less strongly. Thus, the habitual tendency of becoming angry will gradually become eroded, and our traits will be transformed.


Wolf:

What you have to learn then is to adopt a much more subtle approach to your internal emotional theater, to learn to identify with much higher resolution the various connotations of your feelings.


Matthieu:

That’s right. In the beginning, it is difficult to do it as soon as an emotion arises, but if you become increasingly familiar with such an approach, it becomes quite natural. Whenever anger is just showing its face, we recognize it right away and deal with it before it becomes too strong. If you know someone to be a pickpocket, then you will soon spot that person even if he mingles with a crowd of 20 or 30 people, and you will keep a careful eye on him so he will not be able to steal your bag.


Wolf:

The goal is then to enhance your sensitivity to the subtle flow of your emotions to be able to control them before they become a menace.


Matthieu:

Yes, by becoming more and more familiar with the workings of the mind and cultivating mindfulness of the present moment, you will not let the spark of afflictive emotions become like a powerful fire that blazes out of control and destroys your happiness and that of others. In the beginning, this requires purposeful effort. Later, it can become effortless.


Wolf:

It is not unlike a scientific endeavor except that the analytical effort is directed toward the inner rather than the outer world. Science also attempts to understand reality by increasing the resolving power of instruments, training the mind to grasp complex relations, and decomposing systems into ever-smaller components.


Matthieu:

It is said in the Buddhist teachings that there is no task so difficult that it cannot be broken down into a series of small, easy tasks.


Wolf:

Your object of inquiry appears to be the mental apparatus and your analytical tool, introspection. This is an interesting self-referential approach that differs from the Western science of mind because it emphasizes the first-person perspective and collapses, in a sense, the instrument of investigation with its object. The Western approach, while using the first-person perspective for the definition of mental phenomena, clearly favors the third-person perspective for its investigation. I am curious to find out whether the results of analytical introspection match those obtained by cognitive neuroscience. Both approaches obviously try to develop a differentiated and realistic view of cognitive processes. It may be that our Western way of using introspection is not sophisticated enough. The fact is that some concepts of the human brain’s organization that have been derived from intuition and introspection are in striking conflict with concepts derived from scientific inquiry—which sometimes gives rise to heated debates between neuroscientists and scholars of the humanities. What guarantees that the introspective technique for the dissection of mental phenomena is reliable? If it is the consensus among those who consider themselves experts, how can you compare and validate subjective mental states? There is nothing another person can look at and judge as valid; the observers can only rely on the verbal testimony of subjective states.




Gradual and Lasting Changes
Matthieu:

It is the same with scientific knowledge. You first have to rely on the credible testimony of a number of scientists, but later you can train in the subject and verify the findings firsthand. This is quite similar to contemplative science. You first need to refine the telescope of your mind and the methods of investigations for years to find out for yourself what other contemplatives have found and all agreed on. The state of pure consciousness without content, which might seem puzzling at first sight, is something that all contemplatives have experienced. So it is not just some sort of Buddhist dogmatic theory. Anyone who takes the trouble to stabilize and clarify his or her mind will be able to experience it.

Regarding cross-checking interpersonal experience, both contemplatives and the texts dealing with the various experiences a meditator might encounter are quite precise in their descriptions. When a student reports on his inner states of mind to an experienced meditation master, the descriptions are not just vague and poetic. The master will ask precise questions and the student replies, and it is quite clear that they are speaking about something that is well defined and mutually understood.

However, in the end, what really matters is the way the person gradually changes. If, over months and years, someone becomes less impatient, less prone to anger, and less torn apart by hopes and fears, then the method he or she has been using is a valid one. If it becomes inconceivable for someone to willingly harm another person, if the person has gradually developed the inner resources to successfully deal with the ups and downs of life, then real progress has occurred. It is said in the teachings that it is easy to be a great meditator when sitting in the sun with a full belly, but meditators are truly put to the test when faced with adverse circumstances. That is the time when you will really measure the change that has occurred in your way of being. When you are confronted with someone who criticizes or insults you, if you don’t blow a fuse but know how to deal skillfully with the person while maintaining your inner peace, you will have achieved some genuine emotional balance and inner freedom. You will have become less vulnerable to outer circumstances and your own deluded thoughts.

An ongoing study seems to indicate that while they are engaged in meditation, practitioners can clearly distinguish, like everyone who is not distracted, between pleasant and aversive stimuli, but they react much less emotionally than control subjects. While retaining the capacity of being fully aware of something, they succeed in not being carried away by their emotional responses.1 Normal subjects either do not perceive the stimuli (e.g., when being purposely distracted by being asked to perform a cognitively demanding task) and do not react or perceive it and react strongly.


Wolf:

I can see the virtue of this attitude. However, negative emotions also have important functions for survival. They have not evolved and been conserved by chance; they help us to survive. They protect us and help us avoid adverse situations. We have only talked about the disconnection and detachment of the negative components while preserving the positive components—empathy, love, carefulness, mindfulness, and diligence. For reasons of symmetry, one should expect that positive emotions also hamper an unbiased view of the world and fade with mental training.


Matthieu:

If love and empathy are biased with attachment and grasping, then they will surely be accompanied by a distortion of reality. Consequently, from a Buddhist perspective, biased empathy and grasping love are not positive because they result in suffering. Conversely, altruistic love has positive effects on all concerned: the beneficiaries as well as the one who expresses that love. Similarly, strong indignation in the face of injustice can motivate one to engage energetically in actions intended to right the wrong. If such indignation is not mixed with hatred and is not superimposed on reality, then it is constructive, unlike malevolent, out-of-control anger. It will result in less suffering and greater well-being for all. The positive or negative nature of an emotion should be assessed according to its motivation—altruistic or selfish—and its consequences in terms of well-being or suffering.


Wolf:

How can we conceive of a process that is uniquely initiated by our own brain? You want to change something in your brain by reducing as many intrusions as possible from outside; you can undertake a long promenade through your own brain trying to evoke certain feelings. This would seem to require a certain dissociation, a level splitting, because there needs to be an agent that works on another level to induce a change. You need to monitor your emotions, you need to alert your inner senses to have those emotions—because I think you can only work on them if you activate them—and then you have to learn to differentiate them. How do you do this? What are the tools?




Outer and Inner Enrichment
Matthieu:

The mind obviously has the ability to know and train itself. People do that all the time without calling it meditation. They voluntarily memorize things, as a student will do; they enhance their mental skills in playing chess and solving various problems through mental training. Meditation is simply a more systematic way of doing this with wisdom—that is, with an understanding of the mechanisms of happiness and suffering. This process requires perseverance. You need to train again and again. You can’t learn to play tennis by holding a racket for a few minutes every few months. With meditation, the effort is aimed at developing not a physical skill but an inner enrichment. I understand that the development of brain functions comes from exposure to the outer world. If you are born blind, then the visual areas of the brain will not develop and will even be colonized by the auditory functions, which are more useful to a blind person.2 In the late 1990s, research showed that rats kept in a plain cardboard box show reduced neuronal connectivity. But if they are placed in an amusement park for rats, with wheels, tunnels, and friends, within a month they form many new functional connections.3 Soon after, neuroplasticity was also shown to exist throughout the life course in humans.4 However, most of the time, our engagement with the world is semi-passive. We are exposed to something and react to it, thus increasing our experience. We could describe this process as an outer enrichment.

In the case of meditation and mind training, the outer environment might change only minimally. In extreme cases, you could be in a simple hermitage in which nothing changes or sitting alone always facing the same scene day after day. So the outer enrichment is almost nil, but the inner enrichment is maximal. You are training your mind all day long with little outer stimulation. Furthermore, such enrichment is not passive, but voluntary, and methodically directed.

When you engage for eight or more hours a day in cultivating certain mental states that you have decided to cultivate and that you have learned to cultivate, you reprogram the brain.


Wolf:

In a sense, you make your brain the object of a sophisticated cognitive process that is turned inward rather than outward toward the world around you. You apply the cognitive abilities of the brain to studying its own organization and functioning, and you do so in an intentional and focused way, similar to when you attend to events in the outer world and when you organize sensory signals into coherent percepts. You assign value to certain states and you try to increase their prevalence, which probably goes along with a change in synaptic connectivity in much the same way as it occurs with learning processes resulting from interactions with the outer world.5

Let us perhaps briefly recapitulate how the human brain adapts to the environment because this developmental process can also be seen as a modification or reprogramming of brain functions. Brain development is characterized by a massive proliferation of connections and is paralleled by a shaping process through which the connections being formed are either stabilized or deleted according to functional criteria, using experience and interaction with the environment as the validation criterion.6 This developmental reorganization continues until the age of about 20. The early stages serve the adjustment of sensory and motor functions, and the later phases primarily involve brain systems responsible for social abilities. Once these developmental processes come to an end, the connectivity of the brain becomes fixed, and large-scale modifications are no longer possible.


Matthieu:

To some extent.


Wolf:

To some extent, yes. The existing synaptic connections remain modifiable, but you can’t grow new long-range connections. In a few distinct regions of the brain, such as the hippocampus and olfactory bulb, new neurons are generated throughout life and inserted into the existing circuits, but this process is not large scale, at least not in the neocortex, where higher cognitive functions are supposed to be realized.7


Matthieu:

A study of people who have practiced meditation for a long time demonstrates that structural connectivity among the different areas of the brain is higher in meditators than in a control group.8 Hence, there must be another kind of change allowed by the brain.




Processes of Neuronal Changes
Wolf:

I have no difficulty in accepting that a learning process can change behavioral dispositions, even in adults. There is ample evidence of this from reeducation programs, where practice leads to small but incremental behavior modifications. There is also evidence for quite dramatic and sudden changes in cognition, emotional states, and coping strategies. In this case, the same mechanisms that support learning—distributed changes in the efficiency of synaptic connections—lead to drastic alterations of global brain states. The reason is that in a highly nonlinear, complex system such as the brain, relatively small changes in the coupling of neurons can lead to phase transitions that can entrain radical alterations of system properties. This can occur in association with traumatic or cathartic experiences. The rare sudden onset of psychosis is also likely due to such global state changes, but this is probably not what occurs with meditation because this practice seems to lead to slow changes.9


Matthieu:

You could also change the flow of neuron activity, as when the traffic on a road increases significantly.


Wolf:

Yes. What changes with learning and training in the adult is the flow of activity. The fixed hardware of anatomical connections is rather stable after age 20, but it is still possible to route activity flexibly from A to B or from A to C by adding certain signatures to the activity that ensure that a given activation pattern is not broadcast in a diffuse way to all connected brain regions but sent only to selected target areas. The strength of interactions among centers can be modified by actually modulating the efficiency of the connecting synapses or dynamically configuring virtual highways. The latter strategy is probably based on the same principle as the tuning of a receiver to a specific radio station. The receiver is entrained into the same oscillation frequency as the sender.10 In the brain, myriad senders are active all the time. Their messages must be selectively directed to specific targets, and this routing must occur in a task-dependent way. Thus, different functional networks need to be configured from moment to moment, and this must be achievable at time scales much faster than the learning-dependent changes of synaptic efficacy. The training phase in meditation is probably capitalizing on the slow, learning-related modifications of synaptic efficiency, whereas the fast engagement in a particular meditative state of which experts seem to be capable likely relies on more dynamic routing strategies.


Matthieu:

You could thus gradually slow down the traffic on pathways of hatred and open wide the routes of compassion, for instance. So far, the results of the studies conducted with trained meditators indicate that they have the faculty to generate clean, powerful, well-defined states of mind, and this faculty is associated with some specific brain patterns. Mental training enables one to generate those states at will and to modulate their intensity, even when confronted with disturbing circumstances, such as strong positive or negative emotional stimuli. Thus, one acquires the faculty to maintain an overall emotional balance that favors inner strength and peace.


Wolf:

So you have to use your cognitive abilities to identify more clearly and delineate more sharply the various emotional states, and to train your control systems, probably located in the frontal lobe, to increase or decrease selectively the activity of subsystems responsible for the generation of the various emotions.


Matthieu:

You can surely refine your knowledge of the various aspects of mental processes themselves.


Wolf:

Sure. You are aware of them, and you can familiarize yourself with them by focusing attention on them and then differentiating between them, forming category boundaries as one does when perceiving the outer world.


Matthieu:

You can also identify the mental processes that lead to suffering and distinguish them from those that contribute to well-being, those that feed mental confusion, and those that preserve lucid awareness.


Wolf:

Another analogy for this process of refinement could be the improved differentiation of objects of perception, which is known to depend on learning. With just a little experience, you are able to recognize an animal as a dog. With more experience, you can sharpen your eye and become able to distinguish with greater and greater precision dogs that look similar. Likewise, mental training might allow you to sharpen your inner eye for the distinction of emotional states. In the naïve state, you are able to distinguish good and bad feelings only in a global way. With practice, these distinctions would become increasingly refined until you could distinguish more and more nuances. The taxonomy of mental states should thus become more differentiated. If this is the case, then cultures exploiting mental training as a source of knowledge should have a richer vocabulary for mental states than cultures that are more interested in investigating phenomena of the outer world.




Emotional Nuances
Matthieu:

Buddhist taxonomy describes 58 main mental events and various subdivisions thereof. It is quite true that by conducting an in-depth investigation of mental events, one becomes able to distinguish increasingly more subtle nuances. If you look at a painted wall from a distance, it looks quite homogenous. However, if you look closely, you will see many imperfections: the surface is not as smooth as it seems; it has bumps and holes and white, yellowish, and dark spots, and so on. Similarly, when we look closely at our emotions, we find that they have many different aspects. Take anger, for instance. Often anger can have a malevolent component, but it can also be rightful indignation in the face of injustice. Anger can be a reaction that allows us to rapidly overcome an obstacle preventing us from achieving something worthwhile or remove an obstacle threatening us. However, it could also reflect a tendency to be short-tempered.

If you look carefully at anger, you will see that it contains aspects of clarity, focus, and effectiveness that are not harmful in and of themselves. Likewise, desire has an element of bliss that is distinct from attachment; pride has an element of self-confidence that does not lapse into arrogance; and envy entails a drive to act that, in itself, is not yet deluded, as it will later become when the afflictive state of mind of jealousy sets in.

So if you are able to recognize those aspects that are not yet negative and let your mind remain in them, without drifting into the destructive aspects, then you will not be troubled and confused by these emotions. This process is not easy, to be certain, but one can cultivate this capacity through experience.




Effortless Skills
Matthieu:

Another result of cultivating mental skills is that, after a while, you will no longer need to apply contrived efforts. You can deal with the arising of mental perturbations like the eagles I see from the window of my hermitage in the Himalayas. The crows often attack them, even though they are much smaller. They dive at the eagles from above trying to hit them with their beaks. However, instead of getting alarmed and moving around to avoid the crow, the eagle simply retracts one wing at the last moment, letting the diving crow pass by, and extends its wing back out. The whole thing requires minimal effort and is perfectly efficient. Being experienced in dealing with the sudden arising of emotions in the mind works in a similar way. When you are able to preserve a clear state of awareness, you see thoughts arise; you let them pass through your mind, without trying to block or encourage them; and they vanish without creating many waves.


Wolf:

That reminds me of what we do when we encounter severe difficulties that require fast solutions, such as a complicated traffic situation. We immediately call on a large repertoire of escape strategies that we have learned and practiced, and then we choose among them without much reasoning, relying mainly on subconscious heuristics. Apparently, if we are not experienced with contemplative practice, we haven’t gone through the driving school for the management of emotional conflicts. Would you say this is a valid analogy?


Matthieu:

Yes, complex situations become greatly simplified through training and the cultivation of effortless awareness. When you learn to ride a horse, as a beginner you are constantly preoccupied, trying not to fall at every movement the horse makes. Especially when the horse starts galloping, it puts you on high alert. But when you become an expert rider, everything becomes easier. Riders in eastern Tibet, for instance, can do all kinds of acrobatics, such as shooting arrows at a target or catching something on the ground while galloping at full speed, and they do all that with ease and a big smile on their face.

One study with meditators showed that they can maintain their attention at an optimal level for extended periods of time. When performing what is called a continuous performance task, even after 45 minutes, they did not become tense and were not distracted even for a moment.11 When I did this task myself, I noticed that the first few minutes were challenging and required some effort, but once I entered a state of “attentional flow,” it became easier.


Wolf:

This resembles a general strategy that the brain applies when acquiring new skills. In the naïve state, one uses conscious control to perform a task. The task is broken down into a series of subtasks that are sequentially executed. This requires attention, takes time, and is effortful. Later, after practice, the performance becomes automatized. Usually, the execution of the skilled behavior is then accomplished by different brain structures than those involved in the initial learning and execution of the task. Once this shift has occurred, performance becomes automatic, fast, and effortless and no longer requires cognitive control. This type of learning is called procedural learning and requires practice. Such automatized skills often save you in difficult situations because you can access them quickly. They can also often cope with more variables simultaneously due to parallel processing. Conscious processing is more serialized and therefore takes more time. Do you think you can apply the same learning strategy to your emotions by learning to pay attention to them, differentiate them, and thereby familiarize yourself with their dynamics so as to later become able to rely on automatized routines for their management in case of conflict?


Matthieu:

You seem to be describing the meditation process. In the teachings, it says that when one begins to meditate, on compassion, for instance, one experiences a contrived, artificial form of compassion. However, by generating compassion over and over again, it becomes second nature and spontaneously arises, even in the midst of a complex and challenging situation. Once compassion becomes truly part of your mind stream, you don’t have to make special efforts to sustain it. We say it’s “meditating without meditation”: you are not actively “meditating,” but at the same time you are never separated from meditation. You simply dwell effortlessly and without distraction in this wholesome, compassionate state of mind.


Wolf:

It would be really interesting to look with neurobiological tools at whether you have the same shift of function that you observe in other cases where familiarization through learning and training leads to the automation of processes. In brain scans, one observes that different brain structures take over when skills that are initially acquired under the control of consciousness become automatic.


Matthieu:

That is what a study conducted by Julie Brefczynski and Antoine Lutz at Richard Davidson’s lab seems to indicate. Brefczynski and Lutz studied the brain activity of novice, relatively experienced, and very experienced meditators when they engage in focused attention. Different patterns of activity were observed depending on the practitioners’ level of experience. Relatively experienced meditators (with an average of 19,000 hours of practice) showed more activity in attention-related brain regions compared with novices. Paradoxically, the most experienced meditators (with an average of 44,000 hours of practice) demonstrated less activation than the ones without as much experience. These highly advanced meditators appear to acquire a level of skill that enables them to achieve a focused state of mind with less effort. These effects resemble the skill of expert musicians and athletes capable of immersing themselves in the “flow” of their performances with a minimal sense of effortful control.12 This observation accords with other studies demonstrating that when someone has mastered a task, the cerebral structures put into play during the execution of this task are generally less active than they were when the brain was still in the learning phase.


Wolf:

This suggests that the neuronal codes become sparser, perhaps involving fewer but more specialized neurons, once skills become highly familiar and are executed with great expertise. To become a real expert seems to require then at least as much training as is required to become a world-class violin or piano player. With four hours of practice a day, it would take you 30 years of daily meditation to attain 44,000 hours. Remarkable!




Relating to the World
Matthieu:

Mind training leads to a refined understanding of whether a thought or an emotion is afflictive, attuned to reality or based on a completely distorted perception of reality.


Wolf:

What is the difference between the two? You consider the afflictive state as enslaving, as narrowing, as masking valid cognition—in brief, as a fundamentally negative state that is not tuned to reality. I fully understand that your strategy works well as long as the source of conflict is solely your own pathology, but most conflicts arise from interactions with the world, which is clearly not free of conflict. Are you not assuming that the world is ideal and good and that it would be sufficient to purify one’s mind to be able to recognize this fact?


Matthieu:

There are two ways of looking at this. The first one is to clearly recognize the flaws and shortcomings of the world, where beings are mostly ruled by mental confusion, obscuring emotions, and suffering. The other way is to recognize that each and every sentient being in this world has the potential to get rid of such afflictions and actualize wisdom, compassion, and other such qualities.

Afflictive mental states begin with self-centeredness, with increasing the gap between self and others, between oneself and the world. They are associated with an exaggerated feeling of self-importance, an inflated self-cherishing, a lack of genuine concern for others, unreasonable hopes and fears, and compulsive grasping toward desirable objects and people. Such states come with a high level of reality distortion. One solidifies outer reality and believes that the good or bad, desirable or undesirable qualities of outer things intrinsically belong to them instead of understanding that they are mostly projections of our mind.

In contrast, an act of unconditional benevolence, of pure generosity—as when you do something to make a child happy, help someone in need, save a life even, with no strings attached—even if nobody knows what you have done, this generates deep satisfaction and fulfillment.


Wolf:

I am fascinated by the fact that what you tell me seems to put strong emphasis on the cultivation of an autonomous self. Not a selfish, possessive ego, but a strong, confident self.


Matthieu:

I am not talking about the strength of the ego or self-centeredness, which is the troublemaker, but a deep sense of confidence that comes from having gained some knowledge about the inner mechanisms of happiness and suffering, from knowing how to deal with emotions, and thus from having gathered the inner resources to deal with whatever comes your way.13




How Young Can One Start to Meditate?
Wolf:

I take from your description that meditation requires a high level of cognitive control. However, cognitive control depends on the prefrontal cortex, which becomes fully functional only during late adolescence. Does this imply that only adults can practice meditation? If not, would it not be preferable to begin with meditation as early as possible to capitalize on the plasticity of the brain and make it an integral part of education? We know that the acquisition of other abilities, such as playing the violin or learning a second language, is much easier in early life. Can children master a technique that requires so much cognitive control?


Matthieu:

Indeed there are stages in our emotional development, but I think that even at early stages, there is a possibility to do some kind of training. In our monastery at Shechen, we don’t formally teach meditation to children and young novices (from 8 to 14 years old). But they do participate in long ceremonies in the temple, which resemble group meditations, during which there is a soothing atmosphere of inner calm and emotional rest, so the children begin to be exposed to these states of mind at an early age. I am sure it helps a lot to simply provide an environment that calms the mind rather than constantly provoking waves of emotional disturbances, as is often the case in the West, with noise, violence on TV, video games, and the like.

Besides this, in a traditional Buddhist setting, young children are mostly taught through example. They see their parents and educators behave on the basis of the principles of nonviolence toward humans, animals, and the environment. One cannot underestimate the strength of emotional contagion, as well as
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