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			Introduction

			This book is about the perception of time. It concerns our subjective feeling of the passage of time and our sense of duration. Ever since human beings first became self-aware, the phenomenon of time has posed a riddle. What is subjective time? How does our sense of time come about?

			However, the book does not just ask questions. It also offers many answers, explaining how our feeling of time arises—whether for a moment or in terms of life as a whole. In recent years, scientists have made an array of discoveries that, taken together, yield a new picture of subjective time. Through patient efforts, researchers have accumulated psychological and neuroscientific insights that provide a new—and, more importantly, a convincing—answer to the age-old question of how we become conscious of time.

			If time is the thread running through this book, the matter involves many fundamental processes anchored in daily life. Time comprises a net in which phenomena suddenly appear in a wholly different light. These phenomena include feelings, memories, happiness, language, scholastic and professional achievements, one’s sense of self, consciousness, stress, mental illness, and mindfulness of one’s own self and body. The net of time involves, among other things:

			
            	Why time speeds up as we grow older: increased routines in life and memory play decisive roles.


				How a fulfilled life depends on our ability to choose freely between savoring the moment and deferring gratification; why impulsive people are more easily bored is a matter of time.


				Whether every person has a particular brain rhythm that sets quicker people apart from slower ones—an object of scientific research; does the brain rhythm speed up in fearful situations?


				What we actually “need” time for—judgments about time often serve as error signals indicating that something is taking too long or was much too short: this is important for everyday decision making.


				Whether it is possible, through mindfulness, to reduce the speed of life we perceive and thereby gain more time; meditation is one way to slow down subjective time.


				How emotions and our senses of time and body are strongly related; evidence is accumulating on how body signals are part of our experience of existing in the “here and now” and provide the basis for feeling the passage of time.


				The functions of brain systems that underlie our experience of time and the conscious self; ongoing studies on time consciousness will help us better understand the conscious self.


            

			What does a fulfilled life look like? Ultimately, the way we manage the dimensions of our past, present, and future proves decisive in this. One way of putting it is: we must accept the past as it is. What is past can no longer be changed, but one can learn from experience to better face the present and future. It is not by chance that personal unhappiness often derives from unwillingness to come to terms with the past, when we cannot let go. We also tend to worry too much about the future and develop exaggerated ideas about what could happen. Yet we are always living in and experiencing the present. Accordingly, our task is to cultivate presence. What belongs to the past and future always bears on the lived presence that we are experiencing—now.

			It is worthwhile to take a closer look at the dimension of time, for it is inseparably tied to our experience as a whole, to our self-consciousness—to life itself.

			We are time.

			What precisely this means, the following pages seek to show.

		

	
		
			1 Temporal Shortsightedness: On Being Able to Wait

			Children often have trouble waiting. They experience a strong urge for their wishes to be fulfilled immediately. However, delaying gratification, which involves a period of waiting, often proves more useful in the long term. The famous “Marshmallow Test” has demonstrated, to dramatic effect, how children’s management of waiting periods determines success in school and social situations. All the same, focusing on the present is not negative per se. People who painstakingly attend to every entry in their calendar—and, in so doing, remain trapped by their anticipation of the future—sacrifice their potential to experience lived time.

			When the results of a scientific study appear as a special feature in a daily newspaper, it is an indication of their importance. On September 10–11, 2011, the Süddeutsche Zeitung reported an item of note: crows and ravens will rein in their immediate desire to eat a piece of food when they know they can receive better food by waiting. The article relates how these birds, which have a reputation for unusual intelligence, can learn to forgo food that is only somewhat appealing when they have the prospect of receiving other, more appetizing fare within a period of up to five minutes.1

			Children are raised not to pounce on food right away when they are hungry. We can wait the appointed time for a family meal instead of raiding the refrigerator. Just as corvids will observe a waiting period, we are able to spend an hour or more making our food better by baking or cooking it; we wait and get a better meal. In more general terms: when it is a matter of accepting a reward of lesser value or, alternatively, getting a bigger reward in exchange for waiting, the decision is often to wait—provided that it pays off. Human beings are able to anticipate temporal duration and integrate into their decision making their assessment of the time they will probably need to wait. Research on pigeons, chickens, and even monkeys has shown that these animals can put off rewards only for a few seconds; they prefer food right away, even when it is of lesser quality. Only great apes, such as chimpanzees, had been known to accept delays of several minutes when given the opportunity to get more treats. Now we know that ravens and crows do the same.

			Apart from food intake, which represents a primary need, human beings learn to delay the fulfillment of needs in many circumstances of life. When employees make a monthly contribution to retirement accounts and, in so doing, forgo the immediate use of their money, they do so in order to be able to draw on the funds decades later, when they are no longer working. In general, many aspects of culture are based on the principle of deferring gratification. Months or years of hard work performed by individuals provide the basis for the cultural achievements of society as a whole. Thus, to write a book, an author must give up free evenings and weekends, sacrificing the comfort and pleasure of meeting with friends—or just watching TV. Countless examples exist of the choices we face to either have a good time now or work for greater returns later on. Given the significance of deferred gratification for rewards on a social scale—to say nothing of individual success as a member of the community—it is not surprising that parents vex their offspring with rules such as “Do your homework, then you can go outside and play.” But for all that, self-determining adults have to contend with the same kind of decisions about how to use their time. For example, should one go for a jog to stay in shape (given that fitness depends on sustained efforts over the long term), or would it be preferable to enjoy a glass of wine on the couch while reading the paper?

			A famous study conducted by the American psychologist Walter Mischel demonstrated the importance of being able to make time-based decisions for success in life.2 The most remarkable feature of the study is that it occurred over an extended period: more than five hundred children between the ages of four and five were tested initially; then, after ten years—when they were adolescents—further research was performed. In the initial experiment, the children were given candy. The examiner told them: “If you want, you can eat the marshmallow right now. It belongs to you. But if you can wait a little, until I come back, you’ll get another marshmallow, and you can eat that one, too. But you only get the second marshmallow if you don’t eat the first one.” The examiner then left and returned ten minutes later. In the interim, the children were observed or filmed. What happened made it possible to draw many conclusions about the strategies they used to pass the time and distract themselves from the candy. Responses varied enormously. Some children ate the marshmallow right away. Others proved able to wait a while, but they eventually took nibbles—meant to pass unnoticed—until the marshmallow disappeared entirely. Some children even managed to wait out the allotted period. Ten minutes alone in a room without any distractions (e.g., the magazines one finds at a doctor’s office) seem long even to an adult. The children who managed to wait would sing songs, play peek-a-boo by themselves, or start thinking aloud. They developed strategies of diversion.

			A decade later, for the follow-up, one hundred of the children could still be located. Their performance in school was determined on the basis of standardized college-admissions tests, and parents also assessed their social and scholastic abilities. A moderate yet clear correlation emerged: the more time they had been able to wait before eating the marshmallow at the age of four or five, the better their scores turned out on tests ten years later; they did correspondingly better, in their parents’ judgment, in terms of schoolwork, social interaction with peers, and dealing with frustrating events. “Scholastic performance” and “social competency” are two important categories for success or failure in our society—this is hardly surprising. The findings are noteworthy, however, in that ten years lay between the two occasions when aptitudes were assessed, and in the course of developing from a child into a young adult, one is exposed to many different influences. Even though a significant interval had elapsed, the Marshmallow Test could predict success in school and life to a notable degree.

			That said—and the figures from the original publications should be consulted on this point—it must be stressed that the correlation is moderate at best; many other factors contribute to scholastic success and social skills. But all the same, a connection holds between the capacity to wait longer for the second marshmallow and the ability to handle tasks of life in the course of further maturation. With due caution, then, we may affirm: the ability to exert oneself for a certain period of time pays off in the long run. Such children have an easier time doing homework, and they deal better with the frustrations of social rules that parents and teachers impose. Frustration tolerance means being able to handle unpleasant situations in life more readily. In this context, we may call it emotional intelligence,3 that is, the successful management of one’s feelings, which involves understanding that an effort now is required for gains later on. One might also call it foresight.

			Significantly, the children did not differ much in terms of other important factors. Members of the group in the initial study had similar sociocultural backgrounds, as well as comparable intelligence levels; for the most part, the subjects came from academic families at Stanford University. This makes it clear, yet again, that intelligence is joined by other factors—for example, the capacity for frustration tolerance—for determining success in life.

			Temporal Myopia

			The results of the study may be taken to demonstrate that the children who succeeded in the Marshmallow Test had a broader temporal horizon. Conversely, children who proved less successful in the test were more present oriented. Apropos of this test of deferred gratification and others like it, we have an expression that describes when people have the possibility of receiving a greater reward at a temporal remove yet choose a lesser one that is presented right away: temporal myopia. Only what is located within a certain horizon of presence proves relevant for the actions of the temporally myopic individual. Whatever stands farther away, beyond a certain temporal horizon, receives no consideration.

			Experiments with adults to assess time-related decisions and temporal myopia are mainly conducted by using monetary values. After all, it is easy to reckon time in these terms: “Time is money.” Study participants are asked, for example, whether they would like to receive $1 immediately or, alternatively, to wait a week for $50. Needless to say, $50 is substantially more than $1; most people, in a wholly rational manner, will choose the greater sum, even though it is tied to a waiting period. However, when subjects are asked whether they would prefer to get $45 now or to be sent $50 in a week, they will, as a rule, opt for the lesser sum, which they can have right away. The difference between the two alternatives is too slight, and so the waiting period becomes unappealing. By systematically varying the quantity of money to be disbursed in relation to the $50 to be obtained after a week, it is possible to determine the sum after which a given individual will no longer choose the larger (but deferred) payment and instead go for the smaller one to be pocketed immediately. For instance, subjects may decide when offered $20 that “a bird in the hand is worth two in the bush.” Quantities less than $20 are too small for them to opt for immediate payment, and so they accept the waiting period to obtain more money; in contrast, any amount from $20 up prompts them to seek immediate payment. Even if the investigator has the participants’ trust—that is, even when subjects feel they can count on receiving the money—a week of waiting presents an element of uncertainty. Under these conditions, the lower sum of $20, which is disbursed right away, is considered to be equal in value to $50. In other words, the waiting period makes the value of $50 sink to $20: depreciation occurs because of time—a phenomenon known as temporal discounting.

			In this particular context, time and money represent convertible quantities. If the length of time before the payment of $50 is extended—say, from one week to two—test subjects prove even less willing to wait. In other words, even smaller sums are accepted by those who choose immediate payment; the $50 declines still more in value. Now, a subject might make do with $15. Conversely, when the waiting time is shortened, readiness to wait increases. If participants need to wait only two days for the $50, they might elect the immediately payable option only starting at the level of $35.

			Researchers can now conduct a series of tests that vary the time before the larger sum will be received—say, between periods of one and thirty days. In each case, they identify the sum chosen for immediate payment as the equivalent of the larger sum to be received at a temporal delay. This value indicates the depreciation of greater gain on the basis of waiting time. Recording the equivalency index for each interval of waiting yields a function that can be expressed mathematically (see figure 1). As the waiting time grows, the equivalent amount becomes smaller and smaller. As the time required to wait before receiving payment increases, the sum that subjects are willing to accept right away decreases. On the basis of many studies, a typical hyperbolic function emerges between the increase of waiting time and the decrease in the equivalency rate.4
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				Figure 1

					The curve shows the decrease of monetary value (equivalency value) when payment is deferred payment (waiting time). As the waiting period increases, subjective monetary value decreases. For impulsive people, monetary value is lower under all conditions.

			

			As can be seen from the graph, mounting waiting time correlates with a lessening equivalency rate. The reduction does not occur uniformly but hyperbolically; that is, if one compares brief waiting times (e.g., four and six days), equivalency decreases more than when the waiting time is longer (e.g., eighteen and twenty days); in the latter case, the difference does not prove to be as large. This is what temporal myopia looks like: stretches of time standing closer to us appear sharper than stretches of equal duration lying farther off. In this context, temporal myopia means, in essence, that we perceive the difference between today and tomorrow much more acutely than we perceive the difference between tomorrow and the day after.

			This test, which economists use to investigate the rationality of behavior regarding monetary profits and losses, may also be applied in psychological research. Like the Marshmallow Test for children, it is sensitive to differences in the behavior of adults. More impulsive people will accept lesser sums of money, whatever the waiting time involved, so they do not have to wait. With more impulsive subjects, the value of $50 decreases more sharply because of the waiting period. One may affirm that more impulsive people’s experience of time—that is, the way they imagine it—is subjectively longer; that is why they opt for immediate payment, even when sums are lower. Such behavior exemplifies one definition of impulsivity: immediate, positive gain is valued more highly, despite the long-term consequences. This understanding of impulsivity also matches behavior displayed by children and adults with attention-deficit/hyperactivity disorder (ADHD). This group, like impulsive people in general, shows a greater tendency not to value deferred gratification; such individuals content themselves with lesser sums so they do not need to wait.5 Thus, impulsive people display greater temporal myopia; they are more present oriented.

			Natural Temporal Borders

			To a certain extent, of course, all human beings display present-orientedness, or temporal myopia. When they lie in the remote future, events receive a different assessment than when they are imminent. Some people will exercise self-control and decline an invitation to a party that will happen in a month if they know that they have to pass a test on the following day. However, once the intervening time has passed and the party is happening tonight, they will often experience a change of mind: the party is too tempting. As soon as anticipated events surface within the subjective temporal horizon of the present, their value changes. Such horizons of the present vary in length, depending on the needs or urges at issue.6 In the case of pressing hunger or thirst, a temporal horizon may involve minutes or hours; when it is a matter of attending a party, it may lie in the difference between today and tomorrow.

			The perception of all that is situated in the temporal dimension of today is delimited by the natural rhythm of sleep and waking. “Today” is embedded between two phases of rest that constitute a natural border of time. Accordingly, all that might yet occur today is experienced as standing much closer. It is not just the number of remaining hours that make an appointment for tomorrow appear to be temporally remote. In physiological terms as well, tomorrow is a whole new day. Synchronized by light, the body’s circadian rhythm governs the cycle of sleeping and waking—along with many other processes—in a twenty-four-hour rhythm (see chapter 4). Accordingly, our physiological experience of each calendar day is new, for the fluctuations that occur in its course have entered a new phase.

			There is also an annual rhythm that influences nature—and therefore human beings, too.7 This rhythm depends on variations in light and temperature from month to month, which affect emotions and behavior. In industrialized countries, electric light and heating, which free us from dependence on outdoor conditions, have reduced seasonal fluctuations in rates of fertility and birth. All the same, “seasonal affective disorder,” or “winter depression,” remains linked to the beginning of autumn and winter, when the days get shorter and shorter. The seasons follow cycles that govern nature (e.g., the growth of foliage and fruit) and influence behavioral adaptations of animals (e.g., hibernation); accordingly, they have shaped human hunting patterns and agricultural practices. Still today, our social, political, and economic plans are packaged in yearly units—consider, for example, the government’s school year, tax year, or budget year. The astronomic conditions that bring about the shift from day to night and the change of seasons structure biological processes on Earth in a cyclical fashion, but they also affect human experience and behavior—including the way that periods of time are perceived.8 Farmers harvest what they have sown in the same year. We assess events situated beyond the compass of a day or year in a categorically different way than events that fall within this range. Payment that stands closer at hand (within the cycle) is more appealing than payment at a greater temporal remove (outside the cycle). As it is subjectively experienced, the temporal difference between something that will happen either today (this year) or tomorrow (next year) seems far greater than the same alternative when it will happen tomorrow (next year) or the day after (the following year). Even though, in both cases, the difference involves just one day (one year), our subjective preference for being rewarded “now” is greater. For biological and cultural reasons, human beings are accustomed to evaluating the stretches of time lying before them in terms of whether or not they fall within the period of a day or year.9

			The Feeling of Time

			While temporally removed events beyond a certain horizon tend to be assessed abstractly and hypothetically—that is, not so much in terms of emotion—those situated closer in time are evaluated more in the concrete and emotional dimensions that concern us here and now.10 Whatever is experienced in temporal proximity elicits a greater range of physical and affective reactions, which influence decision making. For the purposes at hand, it is especially important to note that all the options at play in decisions, whether short or long term, are always assessed also in emotional (not merely temporal) terms. Only a computer following a program will calculate a state of affairs in a purely rational way, free of all emotion. Accordingly, it may be that no change in preference occurs: the wish to pass the test tomorrow and enjoy the rewards (or, alternately, the fear of failing) may provide a stronger emotional experience than the desire to attend the party tonight.

			However, focus on the present should not be viewed as negative per se. The American psychologist Philip Zimbardo has elaborated the concept of present-orientation within a larger framework of time perspectives. Human beings display fundamental differences in how they manage the dimensions of past, present, and future. A questionnaire developed by Zimbardo and John Boyd enables researchers to ascertain how a given individual relates to the three time perspectives. By this means, studies have demonstrated the ways that a person’s temporal orientation affects everyday behavior.11 People who are unambiguously present-oriented, for example, stand out insofar as they live relatively dangerously: they tend to take more drugs, get more speeding tickets, have more unprotected sex, and so on. It sounds like the motto of rock stars in the sixties: “Live fast, love hard, die young.” The attitude toward life expressed in these words is surely to be understood as a reaction to the future-orientation that otherwise prevailed at the time, as a perceived lack of spontaneity and lust for life. “Sensation-seeking”—pursuing distraction and new experiences—is related to both impulsiveness and present-orientedness, even if it is not quite the same thing as either. That said, orientation in the present proves essential for achieving a positive quality of life—a point to be discussed later. This perspective acquires a negative quality only when it becomes too pronounced and the individual in question loses the capacity to act freely inasmuch as she or he cannot break out of the present moment and plan for the future.

			Recent studies, incidentally, have shown that some psychiatric and neurological patient-groups with heightened impulsivity demonstrate an altered perception of temporal duration; this may account for temporal myopia and heightened present-orientedness. For example, children with ADHD experience greater difficulty judging intervals of time calculated in seconds; their estimates tend to be more imprecise and variable than those of other children.12 For this reason, Katja Rubia, a neuropsychologist at King’s College in London, has argued that impulsivity essentially amounts to a disturbance of temporal processing in perception and motor functions. On the whole, impulsive people perceive temporal duration, whether in seconds or minutes, as longer than those who do not display these clinical disturbances.13 Such findings correspond to everyday complaints made by children and adolescents, who are more impulsive than adults for developmental reasons.14 The question often asked by small children—“Are we there yet?”—can be explained by the fact that they have not learned what certain durations of time “feel like,” that is, they do not yet understand the concept of time properly.

			On the basis of the scheme devised by the Swiss developmental psychologist Jean Piaget (1896–1980), it was long assumed that children have to be seven or eight to possess a capacity for logical thinking that is sufficient for making correct judgments of time in a comprehensive fashion. However, more recent research has demonstrated that even infants can judge time accurately, although they are easily influenced by external conditions and circumstances. For instance, children think that tasks last longer when they involve heavy weights instead of toy bricks. Children are more sensitive to disturbance variables than adults. That children are more suggestible when assessing intervals of time derives from the fact that their ability to focus their attention has not developed completely.15 Children often have difficulty concentrating on a task without interruption. However, after the age of eight, their capacity for judging time approaches that of adults, as does their ability to maintain attention.

			In adolescents, on the other hand, “Are we there yet?” often follows from the sense that things are simply taking too long. Put in terms of the Marshmallow Test: as they perceive it, the waiting time is connected with costs that are too high; consequently, they discount greater returns if these rewards come later.

			To be sure, the question of impulsivity and self-control is a primordial one. Conceived in Judeo-Christian terms, it even underlies Original Sin: Adam and Eve could not resist the temptation of eating forbidden fruit in order to attain knowledge. According to the Bible, a long-term punishment now affects all the generations of humanity descended from them. Admonitions of parents and teachers—about the importance of putting off gratification—still echo in everyone’s ears. In this context, scientists might be suspected of claiming that a successful life can be achieved only if people always delay satisfying their needs. But we should note that research has also shown that the regrets about exercising restraint prove much stronger—and can also last much longer—than regrets about yielding to temptation.16 Someone who, as a student, missed the big party that everyone else went to and spoke about for days later, or someone who did not go to a proposed tryst, may lament “missing out” for years afterward. Regret over a wasted evening, on the other hand, usually does not last so long. Apart from the matter of one’s subjective disposition, once a decision has been made, attaching excessive importance to success later on—that is, the overemphasis of the future perspective—can impair one’s quality of life. Having an emotionally rewarding existence also depends on a hedonistic capacity to live for the moment, say, by spontaneously agreeing to spend an evening with friends.

			People who meticulously pay attention to every entry in their calendars and are largely trapped by the future perspective—those who are always working toward a goal—forgo opportunities for experience. Time that is felt and lived, that is, a life rich in positive experiences, is made up of moments of fulfillment, often in the company of good friends or a beloved partner. Therefore, whether one lives out the moment or pursues gain over the long term is a matter of emotionally intelligent conduct and weighing decisions. Someone who is free and full of life does not always choose to delay gratification; rather, she or he is smart about when to seek enjoyment and when to wait.

			Cultures of Time

			In the present day, the balance between planning for the future and living in the present should not be understood in strictly dichotomous terms—as the difference between reason and emotion, Protestant virtue and Mediterranean vivaciousness, self-control and impulsivity, or, to continue the chain of association, the difference between the philosophies of Kant and Nietzsche or the little cartoon angel on one shoulder and the devil on the other. All the same, there is some truth to such a picture. Philip Zimbardo, a psychologist at Stanford whose research focuses on time orientation, has talked about differences in his own family, Sicilian immigrants in New York. When he was a young man, they often seemed unable to understand why he spent his time reading and studying instead of joining everybody else and having fun. Zimbardo observes that misunderstanding arose in his own family because of different cultures of time:17 he was more future oriented, whereas his family was more present oriented. Zimbardo has also extended his scientific findings to political matters. Many of the tensions that now exist between parts of Europe, he argues, can be traced back to divergent cultures of time. In particular, the conflicts between northern and southern Italy are based on diverging temporal perspectives inasmuch as northern Italians, who are more future oriented, clearly generate the greater portion of the country’s wealth.18 Within a given society, different milieus attach varying levels of significance to the future perspective. Those with lower levels of education tend to be more present oriented and less mindful of the future. The ability to delay gratification in order to achieve socially recognized goals is a precondition for membership in the middle class. In societies where structures do not reward long-term investment in the spheres of work and community involvement, people cannot develop a future perspective to give their actions meaning. Looking for the prospect of a brighter day, immigrants are often the ones who give the economy a push—precisely because of their future-orientation. Their relatives, who have stayed at home in present-oriented countries, on the other hand, consider other values more important. If individual chances for a better future are slight, then values such as keeping the family together and demonstrating solidarity predominate.
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				Figure 2

					Professional fortune-tellers look for answers in the temporal perspectives of past, present, and future—in this case, by reading palms or tarot cards.

			

			A long tradition of separating momentary gratification from future-oriented reason exists in the history of science. The psychoanalytic terminology coined by Sigmund Freud distinguishes between the superego (conscience) and the id (drives), both of which exercise pressure on the ego. The ego must strike a balance between these competing instances whenever a decision is to be made. Moreover, on this theoretical model, the id does not acknowledge time at all; it demands immediate satisfaction and therefore must be held in check by the superego and its conception of morality. In an allegory, Plato had pictured will and desire as two impetuous horses that must be bridled and guided by a driver—reason. Such notions have led modern behavioral scientists to postulate an impulsive system that is “hot” alongside a “cool” system of self-restraint, two agencies within a single individual contending for dominance; depending on which one gains the upper hand, immediate gratification or temporal delay occurs.19

			But is this picture accurate? To be sure, we often experience conflict between the two positions—for and against comfort and convenience. The idea seems intuitively plausible. Indeed, some researchers even assign self-control and immediate pleasure to special regions of the brain.20 Placed inside an fMRI scanner (a device for measuring brain activity indirectly), test subjects were asked in one study to decide between rewards to be granted right away and delayed ones. It was determined that when study participants chose the lesser, immediate reward, the parts of the brain known as the paralimbic system displayed heightened activity. These regions have a strong connection to emotional assessment. But when subjects deferred gratification, there was heightened activity in areas (e.g., the frontal cerebral cortex) linked to executive functions—in other words, capacities for planning, decision making, and controlling impulses.

			Here, by the way, the story of the Marshmallow Test continues. Forty years after the initial investigation, fifty-nine of the participants, now in their mid-forties, were tested for a third time.21 When he and his colleagues published the follow-up study in 2011, Walter Mischel himself was eighty-one. To test for how undesired reactions are suppressed, subjects were asked to react, as quickly as possible, to faces that appeared on a computer screen; when certain types were shown, a key was to be pressed. As a rule, people respond more to happy faces than to neutral ones. Instructed to press the key whenever a neutral face was shown—but not if a happy one appeared—test subjects had to suppress the inclination to react to happy expressions. The matter proved highly difficult insofar as the experiment called for faces to be shown in rapid succession; participants had to react as quickly as possible. It was determined that individuals who had been unable to check their desire for the marshmallow in front of them as children were now more likely to push the key “without permission” when happy faces were shown. In people who had not excelled at deferring gratification as children, fMRI measurements revealed that areas in the frontal cortex displayed a somewhat lower level of activity.

			But despite these findings, one may reasonably critique the emphasis placed on a dichotomous model pitting “self-control” against “impulsivity.” According to neurologist Antonio Damasio, all decisions also depend on emotional assessments in healthy human beings.22 When a decision goes against an immediate reward, the value attached to the future is emphasized (in emotional terms). Ultimately, reasons that speak for exercise, health, and physical fitness—and against spending the evening watching TV on the couch—also receive an emotional assessment. Likewise, it is for emotional reasons—and counter to the tendency to seek comfort and convenience—that people will choose to work hard in order to achieve professional success later on; hereby, status and income act as motivating factors. According to Damasio, choices almost never involve a strict alternative between reason and affect. Emotional assessments play a strong role in all decisions.

			That said, the anticipation of waiting can also reduce subjective rewards; as we have seen, monetary value decreases in relation to the increase of time reserved for waiting. The present—time as it is experienced emotionally—works as a lens by making everything that is happening now (or stands within reach) appear bright; in comparison, everything belonging to the future seems lusterless. In other words, temporal myopia sets in. However, it is the feelings—in unison with the sensation of time—that determine the value of the options for activity. The fear of an examination, even if it is still weeks away, may exercise a stronger influence on behavior than a temptation that is present here and now; as if by a telescoping effect, the weeks preceding a deadline are felt to be almost at hand: the event seems much closer to one who is worried about it than it does for others who are at ease. Time becomes highly pressured. Emotions and the experience of time change correspondingly; they are closely interlocked.

			Political Myopia

			Today, political discussions often include talk of shortsightedness. The debts piling up in some countries result from efforts to meet citizens’ desires and needs for security and comfort; money is borrowed for the expenditure they require. But the debts must be paid in the future; the coming generation will have to bear the consequences of shortsighted behavior. It is much the same when natural resources and the environment are at issue. The arguments are always the same: material security now (assuring the country’s economic performance and keeping jobs) must be weighed against preserving an ecological balance that is becoming more and more tenuous. Negative consequences are calculated for the future—for example, prognoses are made about what will happen in 2050 or 2100. The generation now living will not enjoy the positive consequences that may result from a more prudent way of managing natural resources. It is entirely possible for a child to learn to wait for a second marshmallow, provided that she or he really gets it. An adolescent can learn to appreciate the value of studying by getting good grades. But where debt-reduction or environmental policy is concerned, our experience of the consequences is not as clear. For learning to occur, feedback on the outcome of actions is very important, because meaning and value are based on activating a system of reward. Therefore, we need to expend greater effort and invest more imagination for our ideas about the future, which are abstract and hypothetical, to compete with the concrete, emotional demands of the present.

	
		
			2 Looking for the Rhythm of the Brain

			Does every human being possess a personal speed—is this what distinguishes quick people from slow ones? A decelerated cerebral rhythm would mean that the world passes by more rapidly from a subjective viewpoint. Indeed, some patients with brain injuries experience just such a time-lapse phenomenon. In contrast, an extremely fast cerebral clock would create the slow-motion effect that often occurs in moments of terror. For years, researchers have been trying to find the key to the mysterious rhythm of the brain.

			Sten Nadolny’s novel, The Discovery of Slowness, tells the story of John Franklin, the English explorer and captain of polar expeditions who lived in the first half of the nineteenth century. The biography, which contains many fictive elements, describes Franklin as a person who registers events and acts very slowly. As a child, he cannot play ball; the game is simply too fast. At school, he formulates his thoughts so laboriously that his teachers and peers often lose patience with him. Indeed, his own father calls him a dunce because he is so slow.

			All the same, Franklin makes something of his life because of the persistence that defines him. As a young man, he first becomes an ordinary sailor. On one nautical expedition, he observes the beam of light circling a lighthouse. Unlike the other sailors, he does not see the beam as a wandering circle of light, but as an extended curve in space. It occurs to him that he must inhabit a broader present than his fellow human beings; for him, several moments are always bundled together, into one. Today, we might use language borrowed from camera technology and say that Franklin has a long “exposure time.” His perception is slowed down so much that he experiences successive events as if they were simultaneous.

			Franklin’s teacher, Dr. Orme, invents a device to measure the speed of perception: on a disk fastened to a crank, which revolves around its transverse axis, a man is painted on one side and a woman on the other. When the disk is turned slowly, the man and the woman appear in succession. When it is turned rapidly, the couple appears simultaneously: the observer can no longer break down the order in which the man and the woman come into view. By means of this device, Dr. Orme can measure different people’s capacity for temporal perception. He turns the crank faster and faster; as soon as the viewer reports seeing the man and the woman at the same time, Dr. Orme notes the speed indicated by a counter. The faster the crank is turned, the higher the subject’s capacity for temporal resolution—that is, the higher the speed of perception. Indeed, it so happens that Franklin reports seeing the two figures together when the device is turned at a relatively slow rate.

			Even though Dr. Orme determines that John is slow, he believes in his intellectual abilities. Events will prove him right. Ultimately, his subject will become a famous explorer of the polar regions—and even, for a spell, the governor of Tasmania. On numerous occasions, Captain Franklin’s slow but thorough thinking saves the lives of the men on his ship.

			Thirty Milliseconds of Presence

			Nadolny’s novelistic biography is a work of fiction. All the same, the idea that human beings possess capacities for breaking up time that vary individually is an interesting topic of research. Cognitive psychologists use different versions of the measuring device described above. Tests involving the temporal order of two stimuli—two tones or two colored lights—determine the basic interval required for an individual to correctly identify their sequence. For example, two tones at different pitches are given in a random order. If the temporal distance between them is long enough, it proves easy for anyone to discern which occurred first. But then the interval is reduced step by step, until the subject can no longer indicate the sequence correctly. The procedure is repeated several times to ensure that the measurement is stable. Investigators ultimately arrive at a threshold at which the subject recognizes their temporal order in, say, 75 percent of the cases—that is, at a rate that is more than coincidental. In this manner, it is possible to determine the temporal order threshold for every human being—that is, a measure of an individual’s ability of temporal resolution. The more precise a person’s temporal perception is, the smaller the interval between the stimuli can be—and the lower the temporal order threshold.

			Determining this temporal threshold of perception leads to similar results, irrespective of the senses and kinds of stimuli involved. For example, to test hearing, two notes at different frequencies are used, as described above; alternatively, headphones are used: one click occurs on the left side and another on the right, and the subject has to say which one came first. To investigate temporal resolution visually, a computer screen displays two colored dots in succession. To measure the sense of touch, the subject’s hands are stimulated in turn; the subject has to say whether the left or the right hand felt something first.

			Comparing the temporal order thresholds for different senses reveals that in young people—typically students, the “customer base” for university research—the order of magnitude involves a few ten thousandths of a second (milliseconds, ms); more specifically, the range lies between 20 and 60 ms.1 Older people, on the other hand, have elevated order thresholds; this is because cognitive performance diminishes somewhat with age.2 Cognitive ability refers to working memory, that is, the ability to recall events correctly after a certain period of time. In addition, it means attentiveness, that is, the possibility to react to events quickly and decisively. At the same time, a connection also holds between intelligence measurements and the relative elevation of temporal order thresholds, which has been demonstrated in children and adults alike.3 People with higher scores on intelligence tests tend to have lower order thresholds.

			So was John Franklin’s father instinctively right to call his son a fool because of his extraordinary slowness? Not really, for he was wrong about a fundamental matter. Of course, it is easy to understand his reasoning. In general, people who get things quickly count as intelligent. This much is made plain by conventional intelligence tests, which present tasks that must be solved within a certain time. People who are too slow get fewer points; the result is a low score.

			That said, the correlation proves rather slight. Regarding the ability of temporal sequencing, only about 10 percent of the differences observed between people can be traced back to IQ. In other words, 90 percent of the differences derive from other factors. Relatively speaking, there are many highly intelligent people who demonstrate poor temporal resolution. Therefore, even if the connection determined proves interesting for scientific purposes, the order threshold test is not suited for assessing the intelligence of an individual. Moreover, undue value should not be attached to scores on intelligence tests. Only in part do they predict scholastic or professional success. After all, John Franklin becomes a respected captain and governor in Nadolny’s novel. The capacity for solving truly complex and weighty problems in life cannot be determined by a test so easily; many other factors, such as personality and social and emotional skills, play key roles (see chapter 1).4 Naturally, when time is important, the gift of ready comprehension provides a great advantage. But precisely where complex problems are concerned, solutions often take time.

			Another truly significant consequence follows from the study of how temporal succession is recognized. Credit goes to Ernst Pöppel, a brain researcher and psychologist. Inasmuch as threshold values for sensory organs are consistently determined to occupy an order of magnitude ranging from 20 to 60 ms, it is reasonable to suppose that there is a central brain mechanism that transfers information registered by the senses—seeing, hearing, and feeling—into a temporal sequence. Pöppel hypothesizes that the brain has a rhythm that guides perception and action.5 Neural oscillations bring about a state in the brain that determines which incoming data count as temporal phenomena and which do not. All that is processed within the period defined by such a state—at a duration of approximately 30 ms—is experienced as simultaneous.

			This rhythm, with period durations of approximately 30 ms, is not detectable in perception alone: it is evident both for temporal order thresholds and in data relating to motor response. If investigators have subjects perform several hundred reactions—say, by pressing a button on the left as quickly as possible when a note is heard, and one on the right when a light appears—it emerges that response times are not uniform. The distribution of response times includes several peaks; here, the temporal interval measures about 30 ms.6 That is, human reactions do not happen at random intervals; instead, they occur only after a unit of time has passed, every 30 ms. That said, one should bear in mind that the brain is not a machine operating at a fixed rate with a precise length; it is a biological system. In other words, the cycle of neural oscillations (neurophysiological fluctuations in the brain) varies in duration, with an order of magnitude of a few tenths of a millisecond. Indeed, studies of brain activity accompanying conscious perception have determined period durations in the so-called gamma wave range, typically around 40 Hz.7 This frequency range corresponds approximately to temporal-order thresholds of 20 to 60 ms. In conjunction with results from tests of perception and reaction, these neurophysiological findings can be interpreted to mean that our conscious experience—even though we take it to be continuous—occurs in small, discrete steps.8 At the same time, an array of frequencies exists that can be measured by means of electroencephalography (EEG) or magnetoencephalography (MEG), which are connected with processes of perception and cognition. Some researchers consider neural oscillations with frequencies around 40 Hz to represent the fundamental rhythm of the brain.9 Very recent empirical research points to yet another potential rhythm in the brain with a frequency of 7 to 10 Hz related to the “perceptual moment.” The notion of a perceptual moment lasting around 100 ms has a long history, but evidence is accumulating that perception for attended visual stimuli is modulated periodically over time with underlying neural oscillations of this duration.10 More likely, however—and this speaks against an overly simplistic view—several different processing mechanisms operate in parallel on different time scales in the subsecond range to generate the perception of succession of world events over time.11

			Dr. Orme also intended to devise an apparatus that would produce moving images by quickly presenting a series of illustrated pages, on each of which an element changes, bit by bit. The machine, a picture-drum, would flip very rapidly from one image to the next to generate the illusion of motion. This is the principle of film, which is designed in accordance with our faculties of perception. The lowest frame rate at which images are experienced as a continuum lies at about 20 Hz (hereby, a given image is shown for 50 ms before the next one appears). In the cinema, the frame rate is 24 Hz; conventionally, television screens operate at 50 Hz. This frequency corresponds to the human ability to break down time. Images must succeed each other at a rate that generates the illusion of a continuous process for the viewer.

			The Central Clock

			An important point of reference for brain researchers looking into the mental functions of human beings is afforded by clinical cases: patients with neurological and psychiatric conditions. When a certain psychic function ceases to be performed after injury to a certain part of the brain or illness, it follows that the area plays a decisive role for the function in question. For example, the acquisition of new memories is disturbed if the hippocampus, a part of the brain located in the temporal lobe of the cerebral cortex, is damaged. Both the storage of explicit knowledge—semantic memory—and the ability to recall experience—episodic memory—depend on the operations of the hippocampus. This part of the brain permits what has just been experienced consciously to be transferred into long-term memory. Our ability to recall a conversation we had with a colleague yesterday is only possible because the hippocampus played an active role in storing away the content of the exchange and the situation in which it occurred.

			In the 1950s, some patients who suffered from uncontrollable epileptic seizures underwent an operation that removed the temporal lobes at either side of the brain, where the seizures originated; in the process, the hippocampi (which form a pair) were taken out. This dreadful procedure is no longer performed today. The operation proved wholly successful insofar as seizures either no longer occurred at all or happened at a greatly reduced frequency. However, other consequences were drastic. When the hippocampus was removed entirely on both sides, patients proved unable to store conscious information at all.12 At first glance, they communicated readily and did not seem impaired. But the effects quickly became clear. A newspaper they had read just five minutes ago was now filled with unknown information; the patients didn’t even realize they had already read it. When a doctor or nurse seen dozens of times before entered the room, they seemed to be strangers. Patients could only recall their lives before the operation. They did not take in new impressions, but lived on an island of “presentness.” Here, they knew only what they experienced in the moment (see chapter 3), along with short-term memory and memories from before the surgical procedure. The consistency of these cases proved shocking, but it vividly illustrated the function performed by the hippocampus: “entering” conscious experience into memory.

			When complex psychic functions are at issue, usually more than one area of the brain is involved; for the most part—and this is also true for storing experience—a system of components distributed over the whole of the brain is at work. How, then—where the hypothetical rhythm of the brain is concerned—is it possible to locate an area, or for that matter, a neural system, that functions as a pacemaker for perception and motor operations? In other words, do we have a kind of internal clock that depends on certain structures of the brain and is responsible for recognizing temporal order? The answer is not clear. Initially, researchers managed to identify neurological patients who display a lesser capacity for temporal resolution. People who have suffered a stroke that has damaged parts of the upper left temporal lobe and lower parietal lobe commonly demonstrate language disturbance—aphasia—as well. Their ability to make out certain sounds of speech and understand the meaning of words and sentences is impaired. Research has also shown that these patients tend to display higher temporal order thresholds—that is, they require larger intervals between acoustic or visual stimuli before they can correctly identify their order.13 Patients who have suffered a stroke in other parts of the brain usually do not experience this difficulty. This fact indicates that the areas identified on the left side of the cerebral cortex play a key role in our ability to recognize temporal order.

			These insights into the close connection between temporal sequence and linguistic understanding open a new perspective on possibilities for diagnosis and therapy. It is important to appreciate how the recognition of temporal order relates to the understanding of language. Hearers make out certain consonants in syllables such as /pa/ /ta/ /da/ /ka/ /ga/ by means of a process that distinguishes discrete phonetic events in succession. Vibrations in the air strike the ear at intervals lasting tens of milliseconds—they lie in the range of the hearer’s temporal order threshold. Patients with aphasia display elevated temporal order thresholds; as a result, they have trouble recognizing the sequence of phonetic elements, which also means that they cannot distinguish well between consonants.14 Children with speech development disorders display similar problems in recognizing temporal order and distinguishing between consonants—further proof that understanding spoken language is closely tied to identifying temporal succession.15

			Diagnostic connections between phonetic recognition and temporal perception have given rise to different forms of training. Several studies with aphasic adults and children displaying developmental language difficulties have focused on systematically cultivating the ability to identify the temporal order of stimuli. Initial results are promising: after training, subjects demonstrate temporal order thresholds that are clearly lower, and the ability to make out consonants improves as well.16 These results have prompted the development, mainly in the United States, of a device for diagnosing and training individual order thresholds. For all that, the procedures do not yet represent the norm in day-to-day clinical practice.

			As previously mentioned, on average aphasic patients with brain damage need longer intervals of time between stimuli in order to recognize sequence. This fact might indicate the existence of an inner rhythm that has been decelerated. That said, on the whole patients do not report that the world around them is passing too quickly—as was the case for John Franklin. There are two plausible reasons for this. For one, the rhythm of the brain might be slowed down as far as distinguishing phonetic elements is concerned. This involves operations in the range of tens of milliseconds; the inner rhythm might still be fast enough to experience events in the world as occurring with appropriate speed. On the other hand, it could be that there are problems for specific phenomena—above all, the perception of acoustic stimuli and, consequently, spoken language—but they do not extend to perception as a whole. In this context, it would be interesting, for example, to know whether patients with aphasia who display diminished temporal resolution are also impaired in their appreciation of music. Many components of musical experience—for example, the perception of pitch and melody—depend largely on the right hemisphere; in contrast, linguistic processing and the recognition of temporal sequence involve the left hemisphere. Nevertheless, this does not preclude the possibility that hearing music also involves the sequencing of activity in the left hemisphere. It may be that, beyond what laboratory measurements reveal, subtle temporal disturbances can also be demonstrated in everyday visual experience. At any rate, there are findings that point to patients’ impaired ability to recognize the temporal sequence of visual impressions.17

			The question of whether the brain has a rhythm that structures perception and motor operations has not yet been answered. If such a central clock existed and the brain’s rhythm became imbalanced (say, after an injury), then all the senses—hearing, seeing, and feeling—would have to be impaired, in addition to the slowing down of behavior. Indeed, there are clinical cases of patients who display such disturbances after a brain tumor or brain inflammation. They are rare, however. Such patients report that everything around them is happening much too quickly. Like a film viewed in fast-forward, the world rushes past them at breakneck speed. These people avoid driving cars and even watching television, because the course of events proves much too fast for them.18 The world goes by in a time lapse. One possible explanation of this phenomenon is that their inner rhythm has slowed down. If, after injury to certain regions, the brain operates more slowly, then events in one’s surroundings would occur correspondingly faster. The lower the rhythm of perception, the faster events in the world appear to the viewer.

			But there is no easy way to localize such a central cerebral rhythm, should it even exist. The first point to note is that some patients experience the time-lapse phenomenon only visually; when they close their eyes and have a conversation or listen to music, their experience of time is entirely “normal.” Other patients report both visual and auditory acceleration. Such cases (which, on the whole, are infrequent) involve injuries on the right side of the occipital and parietal lobes.19 The phenomenon of time lapse is also reported when damage to other parts of the brain has occurred; this indicates that a neural network is involved in how we experience the passing of time. Although isolated, these neurological cases can be seen to confirm the existence of a clock that is either central or dependent on several individual senses operating together.

			The Slow-Motion Effect

			There is also anecdotal evidence of the effects that come from a changed speed of perception. Situations of extreme danger—for example, accidents that nearly or really happened, or instances of violence—involve the opposite phenomenon: the subjective deceleration of experience. When, say, a truck is barreling head-on at one’s car, external events seem to unfold as if in slow motion. Afterward, the driver reports that she or he was able to perform all the required actions with uncanny calm—engage the clutch, shift, and accelerate—and thereby manage to avoid collision.20 In such cases, the rhythm of perception speeds up. As the brain works more quickly in a situation of danger, the world outside seems to be moving more slowly. The function of such acceleration is clear: when the organism processes environmental stimuli faster than usual, it enables one to respond more readily and therefore, at least potentially, to react to threats in time.21 This amounts to an advantage for survival. When heightened conditions of excitement prevail in the whole body, cerebral processes occur at an elevated rate, too. Accordingly, the movie The Matrix presents fight scenes in slow motion—a cinematic device for showing that the characters are acting in full awareness of the situations they face.

			However, since it is ethically unjustifiable to create an experimental setting that is dangerous, it remains unclear whether people in such situations really experience slow motion, or whether—after the event, and on the basis of the emotional charge of what they have gone through—they simply believe that they felt everything happening more slowly. To investigate the matter, researchers in Texas under the direction of David Eagleman conducted an unusual series of experiments on volunteers.22 First, a small device was used to determine subjects’ individual capacity for temporal resolution. Needless to say, the means used for measurement was very similar to that Dr. Orme invents in Nadolny’s novel. The apparatus switched LED lights on and off so that a flashing number appeared. Foreground and background were composed of lights alternating rhythmically. In other words, foreground and background each appeared in turn. When the switch occurred slowly, subjects had no difficulty distinguishing flashes and identifying the number. Then, researchers increased the rate of the flashes. The frequency increased until foreground and background alternated with such speed that they ran together for the subjects’ vision; only a uniform surface seemed to appear. In this way, they determined the individual threshold of each participant.23

			The next part of the experiment took place at an amusement park. A tower rising thirty-one meters above a net offered thrill-seekers the chance to experience freefall. The operative assumption was that, during the terrifying experience of falling, perception would accelerate—in other words, the perception threshold for the flashing lights would be reduced. Before jumping, subjects were unable to see the number at a certain frequency of alternation; now, under conditions where the brain’s rhythm was accelerated, they should be able to do so. The measuring device, which resembled a watch, was fastened to subjects’ wrists, and they were instructed to look at it as they plummeted. Results were negative, however. Subjects still could not perceive the number. In subjective terms, the fall seemed to last a bit longer than what onlookers observed. On this basis, researchers concluded that the brain does not operate more quickly in dangerous situations—rather, in hindsight, the dangerous experience is thought to have lasted longer than it really did.

			Many objections may be raised to the test conditions, of course. For one, it is always problematic when the controlled laboratory setting is abandoned for the world “outside.” Various factors might have influenced results. For instance, could it be that subjects, as they were falling, were unable to look at the LED display properly? At any rate, the condition of measurement before jumping, when they had an undisturbed view of the LED lights, does not admit ready comparison with conditions during the fall. But despite the zero result, the study commands interest inasmuch as it represents the first effort to investigate, under real conditions, the phenomenon of perceived slow motion. Other unconventional experiments need to be conducted to determine whether the (hypothetical) cerebral clock can really be accelerated, and whether, under these circumstances, a heightened capacity for temporal resolution is detectable.

			Numerous laboratory tests have shown that threatening and emotionally charged stimuli are subject to overvaluation. For example, when experiments feature an image on a screen that seems to be moving toward observers, they assess the process as lasting longer than when the image appears to be moving away from them.24 In the first case, the object on the screen is involuntarily registered as a potential danger, which leads to elevated bodily arousal. In analogy to the slow-motion effect that occurs in threatening situations, time appears to stretch out. A similar effect of temporal dilation can be achieved when emotionally fraught images are shown. Compared to “neutral” pictures, those that trigger highly arousing emotions—whether positive or negative—are thought to last longer. If investigators show erotic scenes or pictures of accidents, subjective duration is expanded as compared to when calm images—for example, grazing cows—are displayed.25

			If an observer’s ability to distinguish temporal sequence were to actually improve in situations that excite and activate the organism, it would provide direct proof of the slow-motion effect. Researchers have set the goal of using suitable methods of functional neuroimaging to determine areas in the brain that are responsible for the subjective experience of the passage of time. The challenge is to see whether a threatening situation can be approximately simulated in a laboratory setting. The search for the brain’s rhythm continues.

	
		
			3 In the Moment: Three Seconds of Presence

			Feeling presence means being self-aware at every moment. We can increase our mindfulness of the present moment through simple exercises, which lead to a more intense feeling of presence. The underlying mechanism in the brain connects elements of perception to temporal units that last between two and three seconds. One can have such an experience through great works of art such as Beethoven’s Fifth Symphony. Alternatively, one can simply relax and focus on one’s breath.

			Things were not always better in the “good old days.” On the contrary, time brings with it many improvements. Consider the claims advanced by the Harvard psychologist Steven Pinker, who draws on statistics to demonstrate that violence between human beings—both in war and individual actions—has progressively decreased over the course of history.1 Pinker argues that, in addition to the obvious technological advancement of civilization, a less conspicuous kind of improvement has occurred in terms of how we interact with each other. The probability of dying at another’s hands has decreased on the whole over time. Also, human beings today display greater concern about the suffering of other human beings (and animals).2

			Practice Makes Perfect—Even in Matters of Concentration

			Another issue, which is significantly less dramatic, also has implications for our purposes: the subject of consciousness has entered the mainstream of research in the natural sciences; the pursuit no longer counts as avant-garde (chapter 6 will offer a theory of consciousness). Leading neuroscientists and psychologists researching the topic at top universities report, with a hint of irony, that one could not come “out of the closet” a mere twenty years ago. In those days, the rule was to hold off on researching consciousness until after tenure. The endeavor counted as esoteric and unsuitable for proper scientific study. Now, in contrast, we have a consciousness boom: every brain researcher who enjoys even moderate renown has an opinion on the issue—or a theory of his or her own.

			At first glance, it might not seem to matter much if natural scientists take up the subject of consciousness and work in earnest to understand it. But one should bear in mind the overall history of science and medicine. During the early phase of modern times, dogs were subjected to vivisection without anesthetization; the practice was justified by the belief that animals are soulless automatons. Today, consciousness is generally considered to represent a gradual phenomenon, or a matter of degree; it is acknowledged that many highly developed species of animals possess forms of consciousness and therefore the capacity to suffer. In the 1960s—only fifty years ago—the prevailing view of human beings in scientific psychology was still shaped, along the lines of behaviorism, by the stimulus-response approach. This conception did not grant consciousness a place.

			Other positive developments have occurred. For example, cancer clinics oriented on Western medicine diagnose and treat people according to the most up-to-date knowledge in the field. Medical advances are still being charted, and the prospects of surviving cancer are improving. In large part, such success comes from quicker diagnosis, earlier on; at the same time, methods of treatment are becoming more and more precise. As a rule, patients at oncological clinics had been left to confront their fears alone even in the 1990s. Hardly any professional care was given to patients in this regard, and they often experienced an existential crisis. When the possibility of dying becomes the focus of awareness, it can be brutal; fear, depression, rage, and (deluded) hopes may result.3 For such patients, everything changes. Plans for the future, which were made before diagnosis in anticipation of years and decades to come, suddenly shrink to days and weeks. Over the last decade, everyday clinical practice has begun to incorporate psycho-oncological and psychotherapeutic care. People no longer count simply as patients with bodies to be treated; their spiritual needs and desires are taken seriously.

			In fact, it should be routine to focus on emotional matters in medical diagnosis and treatment. One need only consider the manifold problems that family doctors face day in and day out: situations of excessive burden at home and the workplace, which lead to “burnout” or chronic pain. It is also necessary to respond—cognitively, emotionally, and motivationally—to physical illness and the adjustments it requires. Serious bodily indisposition is often accompanied by fear, depression, states of disappointment, and feelings of disorientation. Some people manage to deal with the new situation very well and receive emotional support from family and friends. However, this does not occur automatically. In consequence, clinics and rehabilitation facilities should employ methods of psychological therapy as a matter of course. In recent years, one particular way of dealing with difficult and taxing situations has been adopted at training centers and university research institutes: mindfulness meditation.

			Mindfulness means concentrating on the present moment—that is, focusing and maintaining attention on experience as it is given, accepting and curious observation of one’s thoughts and feelings without trying to evaluate them. As easy as it may seem at first glance, concentration on the moment is not easy to maintain. Concentrating on the moment, now, means feeling one’s body as well as hearing, seeing, and smelling what is happening in the surrounding world. In the process, thoughts present themselves over and over; we are confronted by memories or, alternately, think about what we want to do next. The mind begins to wander. Impressions from the past as well as plans for the immediate future distract us from the present. As I am sitting here, now, in this room, on a chair, I feel my body; I am concentrating on the here and now, nothing else. If one has not practiced doing so, this condition proves difficult to maintain. Boredom soon arises, unrest seizes the body, or one experiences the wish to scratch or move. Thoughts come and go; one must steer attention back by an act of will time and again. Concentrating on the now becomes taxing. Over and over, it is a matter of freeing oneself from thoughts that surface, however banal they may be (“Do I still have enough milk in the refrigerator?”) and getting back to oneself.

			Jon Kabat-Zinn, a professor of medicine at the University of Massachusetts, has developed the method of “Mindfulness-Based Stress Reduction” on the basis of Buddhist meditation techniques.4 By means of concentration exercises, patients learn to manage their symptoms by accepting them; in the process, they also learn how to alleviate them. Indeed, meta-analysis of many studies has confirmed that patients succeed in learning to deal with pain after mindfulness training.5

			Mindfulness training involves, on the one hand, strengthening the ability to direct attention to the present moment, to experience both oneself and one’s surroundings more consciously. On the other hand, one’s acceptance of the situation is enhanced; what has been and what is now given is more fully acknowledged, and concern about the future diminishes. Heightened capacity for directing attention reinforces control over one’s thoughts and affects. Likewise, it is possible to learn to view, attentively and from a detached standpoint, the feelings and beliefs that can be overwhelming and take over entirely (e.g., anger at a colleague who has been annoying yet again). With the sources’ underlying affects exposed, one no longer stands at the mercy of reactions that are disproportionate to their cause (as must often be admitted after the fact). A cyclist who has been cut off no longer needs to shout obscenities at the driver. Automatic responses may be overcome. Enhanced readiness to accept one’s own feelings lessens anxiety and stress and produces a greater sense of inner calm. Focus falls on perceiving what is happening with full awareness. Neither what once was nor what might still occur represents an event that is concretely given in the present. All that counts at this precise moment is what is happening now: conscious experience.

			The above may strike some readers as rather esoteric. Nevertheless, research on the subject is nothing if not sober and pragmatic. After all, medicine ultimately seeks to treat illness and alleviate symptoms in a verifiable manner (that is, on the basis of what admits empirical-scientific proof). Many studies in medical psychology demonstrate how mindfulness meditation makes it easier to accept pain, prevent stress, reduce the effects of aging on intellectual performance, and decrease withdrawal symptoms in smoking cessation—to list only four fields of application where positive effects have been charted. People trained in mindfulness display improved perception, thinking, and concentration; fear and depression decrease, and the brain exhibits verifiable changes.6

			“Hey Jude,” or The Three-Second Horizon

			But what does it mean to concentrate on the moment? What do we mean when we speak of the “present moment,” the “instant,” or the “now”? Experience has presence. When we see, hear, and feel something, we do so at this very moment: right now. What was only just present belongs to the past in the next moment. In this way, a flow of felt time emerges: we anticipate an event, then we experience it, and shortly thereafter it lies in the past. We experience duration. Conversely, one can also say that we are constantly living in the moment—always exactly now. To be sure, events and our experience of them change in status: first they are expected in the future, then they are experienced fleetingly, and finally they remain only in our memory. All the same, our experiences are tied to the moment. A familiar saying holds that we live from one moment to the next—that we move from one instant to the following one, as it were. However, it might be more appropriate to say that our conscious experience is determined by a constant being-present through which events pass: from futurity, which is not yet fixed, to what is experienced in the moment, and then onward, into the past. Planning for the future as anticipation and recollection as memory always occur now; this is a further reason to grant the time of presence a special status.7 Around 400 AD, St. Augustine put the matter as follows: “Perhaps it would be exact to say: there are three times, a present of things past, a present of things present, a present of things to come.”8

			Analyzing our experience reveals the extent to which perception is tied to aspects of time: our recognition of temporal succession, rhythm, and movement. What we experience necessarily involves basic temporal qualities that display a certain duration; otherwise we could not grasp them at all. What I am aware of right now is a dynamic image of the world; all that occurs in the moment has a duration.9 A melody contains a group of notes, composed according to musical rules. Spoken language can only be recognized as a series of words that are joined together. Individual notes and phonemes also have an allotted span; that is, the components of perception display a certain duration—if they did not, we wouldn’t be able to register them.

			Some contemporary philosophers affirm that presence not only has temporal extension, but also that, in keeping with the conception of consciousness advanced by the philosopher Edmund Husserl (1859–1938), the temporality of “now” includes elements of what has just passed as well as what is about to occur. The American philosopher Dan Lloyd offers the following example: anyone familiar with the Beatles will already expect “Jude” as soon as Paul McCartney’s voice intones “Hey” in the song “Hey Jude.” Even though the word has not yet been voiced, somehow it is already present. Likewise, when “Jude” is heard, the “Hey” remains present, even if vibrations in the air are no longer verifiable.10 The line “Hey Jude” is perceived as a whole. Even if one concentrates on “Jude,” the word remains inseparably connected to “Hey.” The integration of sonic phenomena is not arbitrarily extended: the components “Hey” and “Jude” are more closely connected than the words “Hey Jude, don’t make it bad.” Moreover, this first line is certainly not copresent with the last lines of the song, which come minutes later. That is, the integration of elements has a natural temporal limit.

			Analyses performed by Ernst Pöppel have determined that temporal units lasting approximately three seconds occur in music and poetry across cultures. This is the maximum duration of spoken units comprising a verse in a poem or a song.11 One also finds numerous examples of Pöppel’s three-second-thesis in complex musical motifs. Consider the well-known motif that occurs in the first movement of Beethoven’s Fifth Symphony (G—G—G—E flat). Verses and motifs constitute natural units within works as a whole. In contrast, modern composers who employ drawn-out soundscapes—for example, Luigi Nono—generate particular aesthetic impressions because sounds extend beyond the three-second horizon.12 According to Pöppel, the three-second rhythm that occurs in art expresses a fundamental cerebral mechanism that structures perception and action into discrete units of “now.”13 Needless to say, this does not mean that poets and composers have explicit knowledge that information is processed in durations lasting for three seconds. Rather, on the basis of implicit neurophysiological parameters, it has proven fitting for artists’ aesthetic sensibility to divide lyrical texts and songs into temporal segments of this duration.

			It might be objected that such strict temporal division does not mark our standard experience—that these examples, drawn from art, are special. This is true insofar as subtle methods of analysis are required to determine empirically that many instances of behavior and perception are structured in units of three seconds.14 All the same, we can garner a great deal of evidence from everyday experience that points to a three-second meter for perception; indeed, one can observe as much in oneself.

			Most strikingly, perhaps, the metronome—the mechanical device musicians use to keep time by producing a regular series of beats—suggests the way time is integrated in our perception. Viewed in physical terms, the individual beats occur at fixed intervals, and a regular series of events occur for the hearer. However, the hearer automatically groups this sequence (tick—tick—tick—tick …) into auditory units (tick—tock, tick—tock …). Based on the frequency of beats, subjective units emerge: 1–2, 1–2, or 1–2–3, 1–2–3, and so on. From a physical viewpoint, these rhythmic shapes do not exist. By varying the rate at which beats occur, it is possible to determine the upper temporal limit at which a hearer can still hear the pattern of, say, 1–2, 1–2, 1–2. This limit is reached somewhere between two to three seconds. When temporal intervals occur just below this limit, one is still able to hear a grouping of beats. If the interval between beats exceeds three seconds, one registers a series of individual events (1–1–1 …). In other words, the brain’s capacity for temporal integration, which is what combines stimuli from the environment into units, has a maximum duration of three seconds. Likewise, a lower limit exists: if the beats are too fast, a series of events is perceived, but it does not yield accentuation or distinct groupings. When individual beats with an intermediary interval under 250 ms (a quarter-second) occur, one’s capacity for grouping them—say, into patterns of four or five beats—collapses. It follows that the borders for integrating auditory events into perceptible patterns lie between a quarter of a second and somewhere from two to three seconds.

			The same order of magnitude holds for the temporal segmentation of vision. One may confirm as much by employing a particular kind of visual object: reversible figures (see figure 3). These are drawings that admit opposing interpretations. A well-known example is the Necker cube, which can be viewed from two perspectives—the upper right or the lower left. Another is the Rubin vase, which can be interpreted either as a vase or as two faces looking at each other. The rabbit-duck illusion provides a further example of a reversible figure.

			The philosopher Ludwig Wittgenstein used these figures to demonstrate, among other things, that we rely on perspective to understand the world: no single, universally valid description holds; rather, one must consider different viewpoints when describing the world. Varying accounts follow from varying perspectives. Psychologists investigating the processes underlying the reversal of perception have experimental subjects push a button whenever a change in perspective occurs in the course of looking at a figure. As it turns out, temporal segmentation takes place here, too: the switch between different aspects occurs approximately every three seconds.15 First a duck, then a rabbit, then a duck, and so on.
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					Examples of ambiguous figures that can be viewed in two different ways (from top to bottom): the Rubin vase, the Necker cube, and the rabbit-duck illusion.

			

			These and other findings point to a mechanism of temporal integration in perception and motor operations that lasts from two to three seconds. This mechanism combines individual events into mental temporal units. The “now,” the moment, has duration. Many experiments have demonstrated that perception occurs in temporal segments. This has also been observed in behavior: units of three seconds occur in verbal and nonverbal communication such as spontaneous discourse, how long a handshake lasts, or, as noted, cultural works such as songs. Our experience of our surroundings does not involve temporally fragmented splinters of perception; instead, it consists of temporally coherent patterns of a certain duration. Our purposeful movements tend to have the same duration. Human communication takes place in a series of segments: the speaker bundles linguistic information into units, and the hearer registers them in the same way. Accordingly, verbal communication unfolds in a constant rhythm of three-second intervals. Because both partners in an exchange interact by means of these segments—that is, share a rhythm with each other—communication can be effortless. Moreover, analyses of interaction between mothers and babies have shown that phonetic units are regularly exchanged, each lasting approximately two seconds.16 Communication is possible because of the common temporal structure through which human beings synchronize their interaction. One might also say that when communicating with each other, people share the time of the present: a shared temporal platform of presentness is operative in communication.17

			Working Memory: More Than Three Seconds

			The temporality of the present, which lasts up to a maximum of three seconds, represents the building block of our experience of time. When we say we are living from one moment to the next, we are referring to short intervals of life: now, now, now. In other words, we sense that our life and experience occur in a moving frame of “nowness” that has a particular duration. For all that, this moment, as the temporal building block of perception and action, does not last long enough for us to understand ourselves as agents in a complex world. This feeling of presence—that we are beings acting in the world—cannot be reduced to a span of three seconds. This is where short-term or working memory comes into play, linking several of these moments identified on an elementary level into a greater whole. When writers try to depict stream of consciousness linguistically—say, a character’s impressions, memories, and wishes—the matter cannot be treated fully in windows lasting only three seconds. The stream of consciousness is composed of elementary units of the feeling of now; however, the unity of our experience as actors in the world stretches beyond this limit.

			We are endowed with linguistic capabilities and possess a narrative self. To experience and understand who we are, we have stories about ourselves at the ready: who we are, what we do, and what we want. But these stories take time. On a level higher than our experience of the moment, we constantly experience duration, which includes a point of origin and the potential for actions in the future. The feeling of an enduring self with a personal history and the capacity to influence the future defines us as persons.18

			In terms of underlying cognitive processes, working memory forms the temporal bridge between individual moments of lived experience and gives rise to the feeling that one’s own ego exists continuously in the world.19 Beyond the integration of what has been experienced now, it involves processing experiences and thoughts that are somewhat removed, which range from what happened a few seconds ago up to a few minutes back at most. Thus, it is possible to take up again—and develop—a train of thought that was interrupted by a colleague who came into your office with a “quick” question. Notwithstanding an interruption of, say, thirty seconds, the thought does not disappear. The individual moment occurs now, and it lasts only a short time. All the same, we also experience a form of mental presence containing several moments that have recently occurred and lie within the span of short-term memory.

			The patients suffering from anterograde amnesia we encountered in chapter 2 live on a temporal island of mental presence—a realm that extends for only a few minutes. Their short-term memory is not impaired, but they can no longer store in long-term memory the information that was collected in working memory. Normally, such patients do not attract notice in cognitive tests when tasks can be solved within the span of the mental present. However, because certain brain structures have been destroyed, they prove incapable of transferring conscious experiences into long-term memory. A doctor can explain the brutal reality of the neurological disturbance, but the bad mood that seizes the patient as a result goes away after a few minutes: the condition that has been communicated has not been stored in memory. These patients function perfectly well within the temporal framework available to them, even if they cannot store new data in their long-term memory. Working memory constitutes a temporal horizon of mental presence within which the conscious experience of the narrative self is maintained over time, as a continuum. However, the narrative self is composed of stories we tell ourselves about ourselves; it draws from autobiographical long-term memory.20

			The Best Moments of Life

			To be sure, the common desire for a “more aware” life stems from the feeling of being unable to enjoy the moment.21 A corollary of the thought that one is not living “in the now” is the feeling that one’s experience lacks intensity. The feeling arises that life is passing us by and we are not “really” living: experiences come and go, yet they lack meaning. We often look forward to a special occasion, but afterward it seems to have occurred without genuine emotional involvement on our part. We did not take in the events as consciously as we had hoped. The intensity of lived experience proves lacking. Only too late do we lament: If only I had lived more fully when I was with someone dear to me (that is, more intensely, savoring the moment). Frequently, it takes a blow of fate to realize just how thoughtless and unaware one’s life has been.

			What if I were not to die! What if life were given back to me—what infinity! And it would all be mine! Then I’d turn each minute into a whole age, I’d lose nothing, I’d reckon up every minute separately, I’d let nothing be wasted!22

			In The Idiot, Fyodor Dostoevsky puts these words in the mouth of a prisoner who thinks he has been condemned to death and believes he has only a few minutes left to live. This had actually happened to Dostoevsky himself: he was condemned to death and lived through the apparently final moments of his own life before being pardoned. He was thus writing from personal experience about the last moments of existence: they had passed with “extraordinary clarity” and were marked by attentiveness, even to insignificant details. His perception of time changed in a particular way, too: “He said those five minutes seemed like an endless time to him, an enormous wealth.” Each moment is experienced intensively and time expands—typical signs of an altered state of consciousness. Under different circumstances, one might actually wish for such an experience. States of consciousness like this most often occur in extreme situations of danger (“fight or flight”), but they also happen during moments of intense happiness. Under conditions of the greatest excitement, or when insight occurs in a flash, our attention achieves a maximal degree of keenness.

			Situations of this kind are difficult to navigate. “Extreme” athletes such as climbers and parachutists seek out dangerous situations in order to experience such moments of intensity, when time expands. Bungee-jumping can trigger, for a few seconds, a similar physical state. Many people take drugs because they produce, without requiring any additional effort, heightened feelings and perceptions that otherwise do not occur at all—or only approximately—in isolated and highly infrequent situations of life. In contrast, ordinary, everyday existence unfolds between work and domestic activity; under these conditions, it is rather taxing to devote oneself to matters with full awareness. It requires concentration, and one has to maintain attention without being distracted by impulses arising from within or without. In The Idiot, the man who has been condemned to death only to be pardoned cannot keep his informal vow to savor every moment if only he be allowed to live. Despite his near-death experience—which involved utmost lucidity on his part—he did not go on to “live that way at all” but “wasted many, many minutes.” Mindfulness is a capacity that must be learned. It is not unlike playing the piano or speaking a foreign language; every day, at least a little, one must practice.

			All the same, the framework of everyday experience provides opportunities to perceive more fully, to live in the moment more intensely. The way that greater mindfulness affects the feeling of presence may be pictured, in part, by considering what it is like to come back home after an extended vacation. Familiar objects, which otherwise do not receive our full attention, acquire an almost magical presence. It seems they are new, even though we know they were always there. After a lengthy absence, the first day back is always special, and we experience daily routines and our surroundings with a particular intensity. The café on the corner or the rain-soaked streets of the city “back home” initially acquire a special significance—until the following day, when everything returns to normal. If only it were possible always to focus like that on life—how much richer and more colorful it would be!

			The Wonder of Taking a Deep Breath

			This is the place for the standard cultural critique: noise interfering with a mindful life in the present comes from the growing number of communications and entertainment media: information is not the only thing accessible everywhere and any time—we are, too. Sitting at the computer and simply working on a text, I have access to the World Wide Web and receive email at regular intervals; calls come in on the cell phone and the landline (predictably, the fax machine is silent). The latest news beckons over the Internet (“Who’s winning?”); occasionally, the music playing in the background makes work seem effortless. Then a “must-see” television show comes on. Today, people in industrialized countries are accustomed to eating while watching TV; they also listen to music while jogging. A given activity (say, writing) is always being interrupted. Alternatively, we intentionally pursue several things at the same time—even if none of them receives our full attention. It is understandable, then, that experiences seem less intense: our attention must be divided (or, more precisely, it shifts back and forth quickly) between tasks. Moreover, activities prove increasingly subject to error because focused attention is wanting (it might not have been a good idea to write an email to one’s boss or girlfriend during the show, but now it’s too late). Also, talking on the phone seems hollow when we detect typing sounds at the other end of the line: my conversation partner is chatting on the Internet instead of just speaking with me. (See chapter 6 for a full account of the cultural criticism connected with observations of this kind.)

			Where full attention is lacking, intensive experience is impossible. The Stanford literary theorist Hans Ulrich Gumbrecht expresses it as follows: what is missing is presence. Gumbrecht’s account of watching four young people—two couples—sitting together at a restaurant, each of them busy with his or her cell phone, provides an almost comical example of the absence of presence.23 The attention of these individuals has been thoroughly detached from their bodily presence. Presence is not simply a matter of mental focus; it also concerns the corporeality of the moment. The experience of presence occurs when body and mind, space and time, constitute a unity: here and now. According to Gumbrecht, our fascination with sports derives from the possibility—whether actively, as an athlete, or simply as a spectator—of participating in events that promote becoming “lost in focused intensity.” The twenty-two soccer players on the field are not the only ones following the ball in a state of utmost concentration; when they’re in the world championship, hundreds of millions of human beings are simultaneously spellbound by a decisive penalty kick. Athletic training involves the maximal presence of temporally coordinated movements. Sports, which entail immediate proximity to one’s own body, can give rise to moments of presence. What is more, the athletes who prove most successful are those who manage to let go of past failure and disregard the possibility of similar failures in the future in order to concentrate on the “now” of their movements. Sports psychologists train athletes’ awareness of the present in particular.
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					Franz von Lenbach, Shepherd Boy (Schack-Galerie, Munich). At least for the moment, the shepherd boy is fully and completely present. He is basking in the warm sun and air, and he feels the soft ground beneath him. All the same, he is alert—as shown by his hand blocking the sun. He can breathe calmly, in three-second intervals. Only occasionally does he lose touch with the here and now, when thoughts of his beloved take him away from sensations of the moment.

			

			Presence that is more comprehensive—incorporating the body, senses, thought, and emotions—may also arise when one is quiet. The Carthusian monk Hugh of Balma (who probably died in 1305) offered advice on how to achieve a beatific vision by means of meditation:24

			V.46: Si quaeritur: Quid ergo cogitabo, cum de Deo cogitare non debeam, nec de angelis? dicendum quod solum aspirabit, non cogitabit.

			If someone asks: What, then, should I think if I am not allowed to think about God or the angels? He should be told just to breathe, not to think.

			Simply by concentrating on our breathing, we can achieve states that are receptive to mystical experiences. Hugh sought to show that keenly refined intellectuality and knowledge—as afforded by theological study, for example—are not enough for the experience of God. Simply paying attention to breathing in and out, on the other hand, opens the way to experience of a higher order. Attentively sinking into the rhythm of breathing, quiet concentration on this physical process, is also a method used in mindfulness meditation. Breathing necessarily involves feeling the presence of the body, for its rhythm unfolds as one moment passes to the next. It is no accident that a period of a single relaxed breath lasts for about three seconds. The span of a breath lasts for the precise duration of a moment of lived experience.

	
		
			4 Internal Clocks: What We “Need” Time For

			The feeling of duration often serves as an “error signal”: it is taking too long for dinner to be ready or for the bus to come. Human beings have a relatively precise sense of time for a span reaching from seconds to a few minutes at most. To date, the only kind of internal clock that has been found is the circadian rhythm: bodily and mental processes fluctuate systematically over the course of the day. People represent different chronotypes on the basis of when daily highs and lows of performance occur.

			 

			When do we feel “time”? In what situations do we become aware of the passage of time? Hours can pass without us ever making an explicit judgment of time. A typical situation in which time enters our consciousness occurs when we wait, especially for a desired event. For example: school is in session, the weather is beautiful, the sun is shining, the fragrance of spring floats in through an open window, and students are sitting in math class. A look at the clock indicates that the lesson and school day will be over in fifteen minutes. Soon, everyone will get to go home and eat (hunger and anticipation of the meal); the afternoon beckons: freedom to play with friends. For a brief spell, thinking about the afternoon distracts the pupils, then their attention turns back to class; a girl is standing at the blackboard, trying to solve an equation. A nervous glance at the clock reveals that there are still fourteen minutes remaining until the lesson ends. Time expands: the single minute since the last look at the clock seems to have lasted forever. Time inches forward at a snail’s pace. The sense of passing time becomes physical: hunger grows, variables and numbers become more and more uninteresting; another look at the clock indicates that salvation still lies thirteen minutes away.

			Another example: French tourists in the United States, and American tourists in France. Time-cultures (among other things) collide. At a fancy restaurant in Los Angeles, the French couple places their order and looks forward to a romantic evening. They have barely settled into intimate conversation when the waiter shows up with the first course. This is much too fast for the French sense of time. In Bordeaux, an American couple sits down for a meal at a restaurant. They placed their order a long time ago, their conversation has now dried up, and they’ve eaten their baguette; as their hunger mounts, the feeling grows: “They’ve forgotten about us!” In fact, the food will arrive—but after a span of time quite different from what the Americans are used to. In either case, the guests at the restaurant become aware of time. In this way, the perception of time functions as an error signal indicating that something is amiss.

			When waiting for an elevator or at a stoplight, two minutes can seem to take too long. Sometimes mere seconds prove irritating, for example, when the car ahead starts to back into a parking spot too slowly—why now of all times?—and keeps one from moving forward. When the feeling of time provides an error signal, it proves functional inasmuch as it calls for action. If, at lunchtime, too many people are using the elevator and it doesn’t even stop at one’s floor, it might be time to take the stairs. All the same, there are also situations when one feels trapped in time: there’s no escaping a wait in a traffic jam, for instance. Unpleasant feelings may arise. Some people start to feel aggression creeping up, and combined with a certain amount of impulsiveness, this can lead to violent actions. As we saw in chapter 1, impulsive individuals overestimate the duration of events. When impulsivity, the feeling of being trapped, and a potential for aggression occur together, certain people may erupt in violence in order to get out of a situation that is felt to be inescapable.

			This may seem like an exaggeration. However, the Associated Press reported just such a case in 2007.1 Attacks by drivers on construction workers in California got so out of control that the highway had to be closed to traffic entirely. Work was being done to expand the roadway, and frequent traffic jams were the result. As construction proceeded, again and again drivers threatened workers, threw objects such as burritos, and even, in one case, fired a shotgun. The straw that broke the camel’s back was when a man tried to run down a worker with his car. (He was subsequently arrested.) The spokeswoman for the state transportation department also interpreted incidents in terms of drivers’ experience of time; she observed that people who are saddled with excessive waiting periods will often lose patience and overreact.

			To be sure, this is an extreme case. All the same, it demonstrates how closely the perception of time is tied to strong emotions, which can lead to dramatic responses. Needless to say, one might also discuss the cultural dimension of such events. The Californians’ reactions seem strange to Japanese. Indeed, intercultural comparison indicates that students in the United States attach less value to rewards that are deferred until a later time (see chapter 1) than their peers in Japan.2 In other words, Japanese are able, on average, to wait more patiently than people in the United States.

			The evaluation of temporal duration and the speed at which aspects of life occur varies from region to region throughout the world. Robert Levine, an American social psychologist, has summarized his findings impressively in his book A Geography of Time.3 The general picture emerges that industrialized nations view and manage time differently than countries that are less developed technologically; comparable variations occur between city and rural populations, big cities and smaller ones, as well as temperate regions in the northern hemisphere and more tropical lands. Dozens of studies conducted across the globe have verified these results empirically. Levine had his students—who came from all over the world—measure time in their home countries of, among other things, walking speeds and how long it takes to buy stamps at the post office. It turned out that the fastest cultures are found in large cities in industrialized, northern countries, where a great deal of attention is paid to time and punctuality and people live at a quicker pace, often feel rushed, and have difficulty dealing with delays. The other extreme involves cultures in rural parts of countries in the equatorial region, where people are in less of a hurry and work proceeds at a slower pace; here, one finds few public clocks—and even fewer that function—and people are more likely to pursue sociable forms of leisure, say, talking and drinking coffee or tea. Just as cultures may be distinguished in terms of political, economic, and historical factors, they can be defined in terms of how time is managed and subjectively experienced.4
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					A non-Western time culture: a gardener at Brihadeeswarar Temple in the Indian state of Tamil Nadu sits on the lawn and cuts the grass with garden shears.

			

			Levine’s analysis yields two fundamental cultures of time: the first works according to event-time, the second according to the abstract time of the clock. In the first case, people are oriented toward the duration of an event. A meeting can only take place when some prior activity (e.g., a conversation or a meal) has been completed. In contrast, people who are oriented toward the abstract time of the clock will interrupt what they are doing in order to keep an appointment. Industrialization succeeded because, among other reasons, humans can be made to follow time precisely. Clocks made it possible to synchronize sequences of work efficiently. Societies that are more oriented toward abstract clock-time prove more successful economically. Merchants no longer agree to meet at some point shortly after sunrise; instead, they meet at exactly 7:30. “Clocking in” ensures that employees arrive on time and work for a fixed period. People who come from different time-cultures run the risk of missing each other when they make a date. Problems are practically preordained.

			At first glance, it seems that bosses run chiefly on clock-time. When executives meet, the expectation is one of punctuality. In corporate environments, higher-ups demand that employees observe the schedule. Who can afford event-time is a question of power. An employee cannot afford to be ten minutes late for an appointment with the boss. The boss, on the other hand, can very well complete a telephone call or finish dictating memos to his secretary. Whoever holds power can make others wait.

			How Can We Gauge Time?

			The perception of time says something about the condition of the individual who judges that it is passing too slowly or too quickly. Time passes slowly when one is bored or yearns for the arrival of another; it passes quickly when one is “doing well.” Ninety minutes on the plane, when traveling to meet one’s beloved, can be excruciating; ninety minutes watching a good movie often fly by much too quickly. This is also the reason we see so many people staring at their cell phones on the commuter train: the Internet helps pass the time when traveling.

			In such instances, time represents a vague feeling: either “This is taking too long,” or “Too bad it’s already over.” A poem by Christian Morgenstern, which lends the mechanisms of time vivid expression, illustrates how our perception of time functions in everyday life, the way we experience the phenomenon:

			“Time”

			There’s a way that’s precise

			To know the time in a trice:

			Just take your watch to hand

			And watch where the two hands land.

			Then it will go, slow and meek,

			Just as does an obedient sheep;

			Step for step, graceful and cool,

			Like a girl who went to finishing school.

			But if you get lost in reverie,

			Then it will dart forth speedily,

			As if upon the swift ostrich’s feet,

			A stealthy puma, not missing a beat.

			Then you take another glance;

			But what’s this, after the trance?

			With an innocent smile, light and breezy,

			Time treads slowly, soft and easy.

			Although dressed up in playful form, the message is clear: when we pay attention to time, it passes (like an obedient sheep); when we are distracted from time, it runs away quickly (like a puma). In special situations, hours can sometimes fly by; they feel like minutes. Commonly, this involves the sensation of “flow,” which has been extensively researched by Mihaly Csikszentmihalyi, an American psychologist;5 often, it involves a sense of euphoria. The feeling of flow occurs when a person, in a state of utmost concentration and complete motivation, pursues an activity and reaches the limits of his or her capacity, without the challenge proving too great or too small. It might involve the conception and elaboration of a new idea, writing an important document, or performing music in a group. A high degree of skill, focus, and dedication must work in concert so that the actions required to perform the demanding task are completed as smoothly as possible. Such concentrated activity requires that time be disregarded; time flies by, as if it did not exist at all. Once work or play that has happened in a flow is over, one is surprised to find that it is already dark (or light) outside.

			But how, precisely—in contrast to physical time or, alternatively, time as measured by the clock—do people assess temporal duration? Can animals also do so? We know that rats, mice, pigeons, and certainly monkeys can gauge time. Many animals have been shown to be able to assess short spans of time relatively precisely. For example, test animals are trained to press a disk or lever after fifteen seconds. If the animals do so after this interval (allowing for a small margin of error), they are rewarded with a piece of food. That said, the animals sometimes need dozens—or even hundreds—of trials before they consistently (i.e., with a certain degree of probability) exhibit the desired behavior.6 Animals cannot be given verbal instructions; they must learn what to do by trial and error, which can last quite a while. However, once they have learned, pigeons will use their beaks, and rats their snouts, to push the disk or lever after the interval has elapsed. In one particular task of time-assessment, monkeys learned to hold down a key down for periods varying between two, four, and eight seconds—depending on the color of a light signal; for example, they displayed the ability to press the key for eight seconds when the light was red, four when it was green, and two when it was yellow.7

			When studies are conducted with human beings—for the most part, psychology students—some tasks for measuring the perception of time are common: acoustic or optical stimuli of a certain length are provided to determine the ability to assess temporal duration. In one experimental paradigm, once the stimulus has been given, subjects are asked to press a key for exactly the same span of time, that is, to reproduce the duration. In another experimental paradigm, when assessing the ability to discriminate duration, two stimuli of different length—tones, for instance—are provided; subjects must indicate which of the two was longer. The standard might be a tone that lasts exactly one second (1,000 ms). Then, the duration of the second tone is varied (1,050 ms, 1,100 ms, 1,150 ms, 1,200 ms, etc.; the sequence of the standard and comparison tones is also varied), and responses are collected. On the basis of these responses, it is possible to determine how large the difference between the two temporal durations must be for subjects to reliably determine which of them is longer. In other words, a threshold of duration discrimination is established. These two methods offer the advantage of not requiring verbal judgments of absolute temporal duration (e.g., “The tone lasted four seconds”); instead, researchers can determine subjects’ capacity for temporal perception down to the millisecond, either by means of analyzing the duration of the key press in the duration reproduction paradigm or by way of analyzing the accuracy in the decisions concerning the length of the two tones in the duration discrimination paradigm.8 Verbal judgments rely on spans broken down into seconds; moreover, subjects make crude estimates by rounding numbers up or down: “about ten seconds.”

			Especially when the temporal durations last for several seconds, many subjects involuntarily experience the need to count. They want to apply a “time ruler,” as it were; in consequence, they can offer very accurate estimates. Preventing this is not easy. Some researchers trust their subjects and simply tell them not to count. Another possibility is to provide a second task to be performed at the same time; the distraction is meant to keep subjects from counting. But then the danger is that the second activity will interfere with the primary task of estimating time. Experiments demonstrated conclusively that subjects considered spans of time that were prescribed (i.e., experienced) to be longer than periods in which they were asked to perform a second task. Such results match what is described in Morgenstern’s poem: if one is distracted, time seems shorter.

			Does a Physiological Clock Exist?

			Despite one hundred and fifty years of experimental research on the experience of time, there is still no consensus about how the nature of our capacity for perceiving and discriminating temporal duration. Michel Treisman, of Oxford University, first proposed a working model for a kind of internal clock in 1963:9 a pacemaker in the brain emitting pulses at regular intervals, which are collected in a counter; in turn, the number of pulses collected in the counter is supposed to define subjective duration. By means of this cognitive model, one can readily explain why a span of time that lasts longer in physical terms is also perceived as being longer in subjective terms: the hypothetical counter has collected more pulses.

			Subsequent revisions of the simple model of pacemaker and counter introduced attention as a component:10 only when one is attending to time are impulses registered by the counter. If one is distracted, fewer pulses are counted and time seems to be shorter. This version of the model also explains why time seems to last longer when we are waiting. If one is not distracted and pays attention to time while waiting at the doctor’s office, twenty minutes can feel like a very long time. In contrast, if one happens to be reading an engaging novel and does not heed the time, the same twenty minutes pass rapidly. The pacemaker model fits well with the experience of time portrayed in Morgenstern’s poem. In the first case, a large quantity of pulses went into the counter; in the second, only a few.

			The fact that researchers have proposed a vast array of alternative models indicates that this model hardly offers the final word.11 For instance, temporal features of memory—specifically, the disintegration of memory traces—might function as internal signals for the passing of time.12 Accordingly, the sense of temporal duration would be linked to how keenly one recalls events at the beginning of the temporal interval in question. The more time that passes, the weaker the recollection of what occurred at the outset will be. On this model, there is no separate mechanism responsible for assessing time—no “watch” in the brain; instead, the sense of duration arises as memory traces of events in the past subside.

			Another view holds that the sense of duration comes about through the feeling of intellectual and emotional exertion.13 Novel events are felt to last longer because they make greater claims on the faculties of perception, thinking, and emotional assessment. In contrast, familiar items do not require special analysis or evaluation; perceiving them is not as intensive. Accordingly, the effort expended also contributes to the evaluation of temporal duration. This model also does without a special, internal clock that is “read” when time is gauged. Rather, we are constantly engaged in mental activity and judge situations as they arise. The sense of time emerges from the degree to which attention, memory, thinking, and feeling are activated.

			In sum: at least so far, brain researchers and psychologists have not discovered an internal clock responsible for spans of time ranging from seconds to minutes. The pacemaker-counter model is just a metaphor, anyway—a ticking stopwatch that can be turned on and off. All efforts to find a physiological mechanism in the brain representing the sole instance for the experience of time have proven unsuccessful until now. Or, to put matters more precisely: there is no universally accepted theory of temporal perception (chapter 7 offers a new model combining information from the fields of philosophy, psychology, and brain research). Still, despite criticism of the idea of an internal clock as oversimplified and mechanistic, the pacemaker-counter model has proven adequate to describe many phenomena. According to this model, the subjective perception of time can be influenced by means of two mechanisms. The first involves directing attention, as discussed above, which has an effect on the pulses being counted. The second mechanism operates by way of the frequency at which pulses are emitted. If the rate of the pacemaker is increased, the pulses accumulate at a faster rate. This entails a subjective lengthening of duration.

			In the early 1930s, the wife of American physiologist Hudson Hoagland was bedridden with a fever. Whenever Hoagland left the house even briefly—say, to go to the pharmacy—his wife complained about the length of his absence, which had lasted far too long in her mind. Every bit the scientist, Hoagland promptly performed a simple experiment on his spouse, instructing her to count to sixty. As it happened, she did so rather quickly—once, after just thirty-seven seconds. Hoagland concluded, on this basis, that the fever had produced a level of physiological activity higher than average, and that this had made her count faster and, by the same token, overestimate temporal duration significantly. This overestimation of time can be described with the pacemaker-counter model. The heightened level of physical agitation leads the pacemaker to operate at an elevated frequency; accordingly, more pulses are accumulated. Thus, the wife came to think that, say, ten minutes had passed, even though her husband had only been gone for five. In an article published in 1933, Hoagland already speculated about an internal clock running at different rates depending on physical conditions.14

			The Sliding Window of Time in Human Consciousness

			We have still not asked one important question: What time frames should models focus on in the first place? When we say that someone has pressed the doorbell for too long, it is a matter of, say, four seconds. If a stoplight refuses to change, we evaluate temporal durations in terms of minutes. We make our assessments by voicing a feeling (“The light’s been red too long”). Only when a comparison is drawn to time on a clock do we use physically determinate units—seconds or minutes.

			In La Jolla, near San Diego, there was an intersection that was notorious among my colleagues for the wait it imposed on drivers. Because the research group working under Martin Paulus had offices off campus, it was necessary to cross a large thoroughfare on foot or by car to reach various university facilities. The stoplight annoyed my colleagues and me because it took “so long” to switch to green. One day, I measured how long it stayed red; two days later, I double-checked the measurement. The light stayed red for two minutes and fifteen seconds. When I asked them how long the wait lasted—which they had experienced again and again over the years (and often several times a day)—most of my colleagues guessed too high. It should also be taken into account that one frequently arrives at a light when it is already red, and the switch to green occurs in less time. This slight vexation reveals two things. In a temporal extension that is only two minutes long, people already lose patience. “Two minutes” is a unit of time commonly used to indicate that one will do something “right away.” In this case, two minutes proved too long in subjective terms. In addition, this annoyance shows how imprecise assessments of time can be, even in the range of only two minutes. The question, then, is how much time human beings can estimate with relative exactness. The answer would demonstrate that a temporal mechanism—whatever its precise form—is at work.

			The first item to note is that durations lasting up to about three seconds can be estimated rather precisely and accurately. If tests are conducted on the same person, the variance of subjective estimates of duration proves relatively small when intervals last up to three seconds. Only when durations are longer than three seconds do larger deviations between objective and subjective time emerge; estimations become less accurate.15 There is nothing magical about three seconds; this value simply means that perception and activity occur at an optimal level within this period of presence, the “now” (see chapter 3). Within these limits, we can assess temporal duration precisely, and perform our actions similarly. After all, timing was important for survival when responding to one’s surroundings—when fishing or hunting, for example, or when defending oneself against predators or other human beings. In today’s world, the issue is more likely to involve timely response to traffic. Music and sports are other spheres where temporally exact sequences are necessary. Here, fractions of a second can determine the success or failure of an operation. Even when we do not pay attention to time, the brain is constantly processing information about the duration of environmental stimuli, especially when recurrent events are at issue. If this fails to occur with a certain level of precision, a dancer may well step on his partner’s toes. When scientists researching temporal perception investigate the capacity to discriminate between two short tones, they tap into a finely honed system of perception and motoric operations that is focused on processing temporal duration experienced in the “now.” The same is made clear by research on how people perceive time conducted by means of imaging technology such as functional magnetic resonance tomography (fMRT), which makes brain activity visible: when subjects lying in the fMRT scanner are asked to distinguish between different temporal intervals, areas of the brain that are involved in motoric planning and execution display heightened activity (see figure 6).

			The French psychologist and time researcher Paul Fraisse (1911–1996) distinguished between perception and the estimation of time.16 When time is perceived, temporal durations up to about three seconds are processed as a related whole. If the duration of a stimulus exceeds three seconds, the event becomes too long to be perceived as a temporal whole; then, duration must be assessed with the aid of short-term memory. The duration is no longer experienced as a total event of “now.” A few seconds ago, a note was struck, but it can still be heard. The beginning, which happened three or four seconds before now, is no longer present, yet the memory function still retains it. Such circumstances make it clear why the accuracy of temporal evaluation decreases at intervals lasting more than three seconds: because the interval is no longer temporally present as a whole, the operations of short-term memory are required to assess duration.
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					Figure 6

					Brain activity of a subject performing a task to determine duration discrimination with one-second stimuli, compared to the state of rest. The basal ganglia (left) and cerebellum (right) are especially active—regions that play a pronounced role in controlling sequences of action.

			

			Even if our estimations of durations longer than three seconds prove increasingly inaccurate and variable, we still have a sense of this longer duration. What is the maximum interval that we can experience with full awareness—that is, focus on attentively—as continuous and uninterrupted? Researchers can instruct subjects to press a key every hour, in other words, to produce a series of one-hour intervals. The intervals that are produced in this way differ markedly from physical time, but the order of magnitude still proves correct. Despite this, when the period lasts an hour, we can no longer say that people are having a continuous experience. Many things can happen over the course of an hour; attention is constantly drifting. One needs to remind oneself over and over that one is supposed to estimate how long it takes for the hour to pass. Ultimately, it proves a matter of making estimates on the basis of all that has been experienced—guessing the duration of activities that occurred during the time that has lapsed (“It took about twenty minutes to wash the dishes”). Memory constructs the duration of the hour that has gone by. Or, put somewhat differently: the mechanism for assessing time does not “tick” for an hour (or operate in any comparable fashion). There must be a natural limit up to which we can perceive temporal duration as a continuous and coherent occurrence. Simply cooking a three-minute egg probably already takes us to the outer limit of temporal perception, if not beyond. On a Sunday morning, we can test our abilities by means of the consistency of a three-minute egg, which reveals the imprecision of our estimates. It proves extremely difficult to focus attention on the pot for three minutes. Associative thoughts arise, which keep us from concentrating on the time. Indeed, there is great danger that something important will come up, causing us to get back to the egg too late. All the same, this little exercise in concentration may succeed—provided that one overcomes boredom. Someone who is practiced in meditation will have an easier time managing the task. People who meditate regularly are used to maintaining attention over a longer span of time—to being mentally present (see chapter 3).

			The length of our short-term memory sets a natural limit for our continuous experience of temporal duration. When one tries to remember a telephone number, it is quickly forgotten (within a few seconds) if one does not repeat it to oneself. Working memory is involved when different things must be processed during the span of short-term memory—for example, when one is reading a text aloud but must also retain a series of numbers. Systematic experiments have demonstrated that subjects are no longer able to remember the greater part of new numbers or letters after just twelve seconds, if they are kept from actively repeating them. Working memory continues to function over longer spans of time, but it seems that the greatest loss of conscious content—at any rate, abstract content—occurs within ten to twelve seconds. A fixed upper limit cannot be drawn; it depends on what is supposed to be retained, as well as context. Still, a minute seems to be a generous estimate—half a minute might be more realistic.17

			As far as the contents of consciousness are concerned, and in the context of working memory, we can speak of a “sliding window”: we are always experiencing new things as time passes; simultaneously, however, we forget what has just happened. Experience relies on this temporal window of consciousness, our mental presence. The boundary conditions of working memory also set an upper limit on how long we can experience temporal duration continuously, without interruption. Accordingly, the mechanism of perception related to the continuous experience of spans of time—which still has not been discovered—is restricted to a range of seconds up to just a few minutes.

			The Real Internal Clock: Circadian Rhythm

			As we have seen, researchers have not yet found an internal clock underlying our perception of time in the range of seconds to minutes. All the same, there is an internal clock; it exists in organisms from single-cell organisms up to human beings, and it steers physiology and behavior in cycles of twenty-four hours. This mechanism corresponds to the change between light and dark that occurs on the Earth over a single day: in this temporal rhythm, algae move between different depths of the ocean (alternately absorbing nutrients at lower levels and undergoing photosynthesis above, closer to the light), plants open and close their blossoms, and mammals rest and wake. Circadian rhythm (Latin: circa = about, dies = a day) is evident in many biological functions, including gene expression. In human beings, periodicity can also be demonstrated in moods, thoughts, and the perception of time. For example, the expression of feelings, the capacity for mental calculation, and reaction time are subject to systematic fluctuations over the course of a day.18 Many cognitive operations—that is, the speed and exactness of thinking—improve before noon; at midday, they prove optimal. Incidentally, this is a reason not to schedule core subjects at school or important deadlines between eight and ten o’clock in the morning. In turn, the capacity for performance decreases over the course of the early afternoon.

			Circadian rhythms are endogenous: one or several pacemakers in the organism regulate periodicity over the course of a day. This occurs even without the influence of the sun. Plants that extend their leaves to the sun in a daily cycle also do so when one puts them in a dark room. The endogenous nature of the internal clock has also been demonstrated in human subjects. During the 1960s, in the legendary “bunker” experiments conducted by Jürgen Aschoff at the Max Planck Institute for Behavioral Physiology in Erling-Andechs, volunteers were locked up for three to four weeks (they included students who wanted to study for exams).19 Even without any form of social contact that might indicate daily routine (needless to say, wristwatches had been removed), and without the natural change from day to night (there was only electric light, which subjects could turn off or on at will), patterns continued as before: sleeping, waking, fluctuations of body temperature and other bodily functions. However, one difference from the cycle of twenty-four hours in a natural setting was noted. Endogenous rhythms had longer period durations—about twenty-five hours, on average. That is, under conditions of isolation, the subjective day—getting up, going to bed, and all other bodily parameters—took a little longer. Moreover, the phase differences between individual parameters entailed a consequence: whereas different rhythms normally occur in conjunction with each other—that is, they are phase-connected—in the “bunker,” desynchronization emerged over time. Normally, for example, body temperature is lowest in the early morning and highest in the early afternoon; in this way, it proves tightly connected to the sleep-wake cycle. Under conditions of isolation, however, these parameters became unlinked and diverged temporally.

			Separate studies that focused on temporal perception also revealed fluctuations of daily periodicity.20 During waking periods, subjects were asked to press a button whenever they felt that an hour had passed; that is, they were to mark intervals of an hour individually. In addition, either before or after pressing the button to mark an hour, they were instructed to press another button for precisely ten seconds, so that their accuracy in producing a short temporal interval could be measured. As it turned out, the circadian fluctuation that occurred in producing an interval of ten seconds was tied to the daily cycle of body temperature: when body temperature was highest, the shortest interval resulted. If we use the pacemaker-counter model discussed above, elevated temperature leads to a heightened frequency of the pacemaker; this entails shorter durations when temporal intervals are produced, because the number of pulses representing temporal duration is achieved more quickly—further experimental proof of what Hudson Hoagland observed when his wife was sick with fever.

			Another picture emerged when participants were asked to identify one-hour intervals: the fluctuations that were measured over the course of the day (the subjects produced markedly different intervals, varying between one and almost three hours) correlated with time spent awake, but not with body temperature. These findings show, yet again, that our ability to identify temporal intervals of different lengths—in this case, the range between a few seconds and an hour—relies on different mechanisms.

			Under more normal conditions of life, the many clocks in the body operate independently, but through pacing effected by light, they achieve synchronization into a stable rhythm that lasts for twenty-four hours. The experimental conditions of the “bunker” demonstrated how important light is for stable periodicity and the synchronization of body rhythms. Other studies have shown that light functions as a pacemaker for mammals, providing the exact rate of timing. Change between light and dark in the environment is registered via the suprachiasmatic nucleus (SCN), a small region in the hypothalamus located above the optical nerve; this ensures the synchronization of the separate physiological rhythms of organs.21

			We achieve heightened awareness of the steering function that our internal clock performs after intercontinental flights, when we have crossed many time zones. Under these conditions, the timing of our internal clock, which is still “set” to home, and the course of the sun at the new location are phase-delayed with respect to each other. During the day, one is drowsy and incapable of thinking clearly; at night, one sits wide awake in bed. Here, moreover, the rule of thumb for adapting to a new time zone applies: be active outdoors and stock up on as much daylight as possible in order to let the body know what time it is and adjust to the new setting.

			Chronotypes: Larks and Owls

			Some people go through this kind of phase delay on a daily basis. As holds for all human qualities, circadian rhythm varies from person to person. Accordingly, the internal clock does not “tick” the same for everybody; the rhythm of sleeping and waking can differ markedly between individuals. A spectrum of chronotypes exists, which extends from people who rise extremely early (“larks”) to those who get up extremely late (“owls”). They all display a rhythm that takes twenty-four hours, but high and low points of activity are phase delayed. Early risers grow tired more quickly in the evening, and they go to bed sooner; late risers still feel wide awake at night, and they go to sleep later.22 This leads to problems for people who get up extremely late. All human beings, irrespective of chronotype, need eight hours of sleep (give or take an hour). Because society is calibrated to the chronotype of the early riser—school and work start between eight and nine o’clock, at the latest, and sometimes even earlier (e.g., hospitals and bakeries)—even a moderately late riser must live at odds with his or her inner clock. In this context, Till Roenneberg, a chronobiologist at the Institute for Medical Psychology at the University of Munich, speaks of “social jetlag.”23 Late risers experience desynchronization between their inner clocks and societal structures. Their natural rhythm of sleeping and waking makes it impossible for them to rest early at night; then, the alarm clock wakes them up too soon. For this reason, a sleep deficit accumulates over the course of the week, which can only be compensated in part by sleeping in on the weekend. Research shows that late risers drink more caffeinated beverages over the course of the day (to stay awake) and more alcohol in the evening (to have an easier time falling asleep). These modes of behavior represent typical forms of a self-medication. On the whole, circumstances prove less favorable—in terms of subjective well-being and quality of sleep—for late risers than for early risers.

			Social jetlag assumes even more dramatic dimensions for adolescents: for developmental reasons, they are extremely late risers; only after the age of twenty do the interindividual differences emerge that situate adults somewhere on the continuum between early and late risers.24 It follows that young people—who, for the most part, have to get up before seven o’clock to go to school—are still in a phase that, in physiological terms (i.e., according to their internal clock), amounts to the depths of night. And just a short time later, they’re supposed to cram vocabulary and solve equations. Needless to say, this does not mean that scholastic problems can simply be ascribed to conflicts between biological disposition and cultural expectations. Many factors play a role. Although direct connections can be demonstrated between late chronotypes, subjective disposition, and behavior, they are not that pronounced. All the same, research presents a clear picture: a connection exists between chronotype, on the one hand, and forms of behavior to be viewed as self-medication, mental exhaustion, and depression, on the other. Large-scale studies have shown that young late risers, in particular, drink more caffeinated beverages and more alcohol; it is also more likely that they will be smokers. A “small” change might produce a dramatic effect. A long-term study performed in the United States in 1997, which involved shifting the start of classes from 7:15 to 8:40, showed what would happen if school began later:25 on the whole, these pupils were less sleepy, more alert, and less depressive—and even had better grades over the medium term—than peers who were not permitted to make the adjustment. Because of the complexity of social interests (e.g., those of teachers, the work schedules of parents), it is probably not realistic to demand that schools start at nine o’clock. All the same, it should be possible not to schedule core subjects before ten.

	
		
			5 Life, Happiness, and the Ultimate Time Limit

			The older we get, the faster time passes. More routine in life makes experiences less intensive; consequently, the mind retains them with less clarity. Since our subjective experience of life and its span depends on memory, subjective time accelerates as routine increases. A fulfilled and varied life is also a long life. This is very important for many people, since feeling time pass also points to its ultimate end.

			I am reading these words now. I see, hear, and feel now. Even when we remember our last vacation or look forward to an excursion tomorrow, memory and anticipation occur now. We make plans for the future and recall memories in the temporal dimension of presence. We survey our past life from the perspective of the present and become aware of its span. Viewed chronologically, this lifetime starts with the first memories of childhood; the light of consciousness dawns, as it were, with our first memories. Our feeling for life’s duration, for periods of life that have passed, is necessarily a matter of remembrance, too.

			The feeling of life as time that is limited points to a markedly existential dimension of experience. Many people report the feeling that time seems to pass faster and faster over the course of life. In childhood and adolescence, summer vacations seemed inconceivably long, and the period between Easter and the end of the school year passed far too slowly. Compared to then, five or six weeks fly by now, in adulthood. Likewise, until early adulthood, the academic year—and certainly several years—counted as significant durations of time. In contrast, colleagues at work are quite amazed when they observe how long they have already been working together and how fast—almost unnoticed—the time has passed. Time, it is generally agreed, seems to go faster and faster as we get older.

			If only because it is easy to calculate, a popular explanation for this phenomenon is that the relative value of a year, when compared with one’s age, decreases as time increases. A year is one-tenth of a ten-year-old’s life; for someone who is eighty, it amounts to only one-eightieth—in this context, it represents a smaller interval. It is doubtful whether calculations of this kind actually provide the basis for how people experience their lifetime; they merely describe the phenomenon. To explain the feeling of lived time, it makes more sense to consider the dimensions of the past and future. “Time perspective” refers to the concepts of the past, present, and future, which change constantly in the course of life (see chapter 1).

			An important factor for understanding the course of time is the past perspective. This has been clearly demonstrated by two large-scale studies conducted with more than 2,000 adult participants, at all stages of life, from metropolitan and rural areas in industrialized countries—Germany, Austria, the Netherlands, and New Zealand:1 in general, adults feel that time is passing quickly; and the higher one’s age, the faster it goes. Adults in the middle years of life indicated that time accelerates markedly between adolescence and young adulthood; this corresponds to common experience.

			That said, it is not impossible that the impression of temporal acceleration may be the result of a memory illusion occurring in people over forty, when they are asked to estimate their own life spans retrospectively. For this reason, researchers compared the responses of people of different ages who were asked about their experience of periods that were the same for all participants: a week, a month, a year, and a decade. Here, too, a correlation emerged between age and the subjective speed of time, even though it was less pronounced: the older people were, the faster they perceived the passing of a decade of life. That is to say: past weeks, months, and years do not go faster as age advances; rather, the decades of life do. Researchers determined that the subjective speed of passing decades increases progressively until the sixtieth year of life, when it reaches a plateau; from about this point on, the subjective speed at which time passes remains stable.
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					Subjective speed in answer to the question, “How fast did the last ten years go by for you?” Respondents, aged 14 to 94, were asked to indicate their feeling of time on a scale: –2 (very slow), –1 (slow), 0 (neither slow nor fast), 1 (fast), 2 (very fast). Up to the age range from 50 to 59, subjective speed increases, after which it remains constant.

			

			In sum, studies demonstrate that time passes quickly for adults on the whole, and a correlation exists between age and temporal perception. However, one should also note the broad range of response behavior among participants, which makes it clear that older people, when compared to younger ones, do not necessarily all have the feeling that time is passing more and more quickly.

			Numerous studies from the field of cognitive psychology have shown that the subjective duration of a span of time depends on the number of events stored in memory and the number of changes experienced in this period. The more events or contextual changes that occur within a given stretch of time, the longer it is subjectively experienced.2 Contextual changes concern changes in environment, thought, or feeling. A large quantity of changes perceived over a stretch of time causes duration to expand subjectively, compared to the same span spent under conditions that are monotonous and poor in experience. When a period offers many experiences that can be recalled, it appears to have lasted longer in retrospect. An exciting week on vacation that yielded many new impressions lasts much longer, subjectively, than a week following the same old routine while commuting between home and the office.

			In Thomas Mann’s Magic Mountain—a novel about how we feel the passage of time, among other things—the “Excursus on the Sense of Time” directly explores how new experiences affect our perception of time. Mann uses the example of the vacation to illustrate how many different experiences during the first few days at an unfamiliar place stretch time in subjective terms. Then, after one has spent a while at the new location, the days shorten in proportion to the effect of habituation that sets in. Finally, toward the end of the vacation, the days fly by as one realizes that the holiday is rushing to a close.

			Experiences that are exciting and new expand time. But when what was novel becomes a matter of routine, time starts to pass quickly again. The narration of The Magic Mountain also develops on the model of how phenomena of perception and memory unfold over an extended span of time. At the outset, detailed descriptions of the first few days at the sanatorium in the Alps fill page after page. The novel’s protagonist, Hans Castorp, views his surroundings and the events there with new eyes, and so there is much that warrants telling. Hours take up whole pages. Later on, the same amount of space is devoted to weeks and even months; far longer stretches of time must pass for the same number of pages to be filled.

			Israeli researchers have provided empirical proof for Mann’s insight by observing life and the world. At the end of a holiday period, they interviewed people at the beach. The responses provided by forty-one vacationers demonstrated how the time seemed to pass faster and faster over the course of their stay; the first days stretched out, subjectively, and then they grew shorter and shorter.3 In addition, the researchers showed that people whose professions involved more routine experienced time as passing more quickly than others.

			In this context, to fully understand the experience of temporal duration, we should mention the time paradox.4 Temporal duration is evaluated differently depending when the judgment of time is made. A prospective judgment of time occurs when a person estimates the duration of an event while it is still happening. That is, she actively directs her attention to the course of time. We make retrospective judgments by assessing the length of time after the conclusion of an event—that is, by looking back at it. Wholly different cognitive processes are thought to occur in these two forms of temporal perception. While waiting at the doctor’s—when one is paying attention to time (prospective)—half an hour may pass in an intolerably slow fashion. In hindsight, however, it is almost impossible to remember anything, since nothing interesting happened; retrospectively, the span of time shrinks to a negligible quantity. Under other circumstances—say, half an hour spent talking to an interesting person—we are not even aware of the passing of time; in the end, time has gone by far too quickly. But afterward, we can recall so many stimulating moments that the event seems to have lasted a long time.

			The time paradox holds for shorter temporal durations—when we first experience half an hour of lived time and then look back at the same interval. However, when it is a matter of evaluating years or decades—as is the case for a lifetime—only the retrospective dimension, that is, the fullness of memory, plays a role.

			Fuller Experience Means Longer Life

			When asked, older people sometimes express dissatisfaction about time slowing down, which they experience as unpleasant.5 This seems to contradict what we have assumed until now—that we in fact experience time passing more quickly as we age. However, the matter can be understood in the context of the everyday life of people who do not experience a waking period filled with satisfying tasks; as a result, time seems to trickle slowly (prospective). For example, studies of residents in retirement homes report how the lack of varied activities in a monotonous daily routine leads to the feeling that time is passing slowly—meaning the flow of time over the course of the day.6 Boredom, in this context, amounts to the feeling that time is passing slowly. Nevertheless, the same people also report that they feel time passing faster and faster as they get older; here, they have years in mind. Accordingly, it is important to pay attention to which kind of temporal experience is being discussed. When periods of life in the past are at issue, people regularly report that time seems to be accelerating.

			The development human beings experience over the course of life offers a key for understanding the role that age plays in the sense that time is passing more quickly.7 From a psychological perspective, childhood, youth, and early adulthood are phases of life marked by the accumulation of constantly new experiences: the birth of a younger sibling, the first day of school, the first vacation spent without parents, the first kiss, and so on. Three years of childhood mean enormous development and countless learning experiences. A twelve-year-old is still a child, but a fifteen-year-old can be almost an adult. In young adulthood (as a rule), one finishes school and gains independence from one’s parents; professional training or college follows; finally, the first real job comes—at the same time, perhaps, a stable partnership. Later in adulthood, in contrast, experiences that are really new decrease; in professional and private life, little change takes place. Three years of adult life often mean three years of routine: getting up, going to work, watching television, sleeping, getting up again, and so on. There is no need for the sameness of experience to be given a separate place in memory. The result is a lower quantity of memory contents; with that, the subjective duration of a given span of time diminishes. The studies of temporal acceleration mentioned above may be explained in this light: inasmuch as people follow more and more routines as they advance in age—experiencing more and more repetition—they encounter and take note of less and less novelty; in consequence, the subjective duration of periods of life shortens.

			The finding that only a moderate connection holds between age and the subjective speed of time indicates that no inviolable psychological “law” is at issue. Many studies have demonstrated that the feeling of duration depends on the number of changes experienced and retained by memory; as such, it is possible to influence how time is felt by way of experiences in life. Storing more memories in a given period will result in feeling that a longer time has passed. Here, emotions play a role: events are subject to more frequent and more detailed recollection when they are connected with feelings. In general, we can say that events are stored because they are charged with a certain level of affect.8 Alternatively, the episodes in our lives that we remember depend on the feelings we associate with them. The greater the store of lived experience—that is, the more emotional coloration and variety one’s life has—the longer one’s lifetime seems, subjectively.

			With this knowledge, we can formulate directions that may lead to changes in our experience of time. In order to feel that one’s life is flowing more slowly—and fully—one might seek out new situations over and over to have novel experiences that, because of their emotional value, are retained by memory over the long term. Greater variety makes a given period of life expand in retrospect. Life passes more slowly. If one challenges oneself consistently, it pays off, over the years, as the feeling of having lived fully—and, most importantly, of having lived for a long time. Nevertheless, one qualification—which seems rather melancholy—must also be made. As a matter of course, even active and flexible people experience the feeling of repetition at one point or another—say, when one travels to the twentieth exotic land or develops the latest in a long series of innovative business ideas. After all, experience means having done things in life, and so many things and events no longer seem unexpected and novel. What stands out are the experiences that occur for the first time; as such, events from the early phases of life prove especially enduring.

			Additionally, we must reflect on the value of our experiences. It takes decades of professional experience to yield expertise that proves invaluable. An extreme change in circumstance—say, moving from one profession to another—can render superfluous all the expert knowledge one has accumulated. Accordingly, one’s subjective experience of his or her lifetime may involve more than deploying the knowledge and skills one has acquired; the trick might be to use them in different contexts, and not always on the same, well-trodden path.

			Sigmund Freud stressed that two aspects of life are essential for mental health: the ability to work and the ability to love. Where the second is concerned, the issue of variety proves rather delicate. It is worth considering that the emotional depth achieved in an intensive and lasting relationship might be preferable—even in terms of accumulating life events and the subjective expansion of a lifetime that this entails—to the alternative: soon enough, a series of affairs and short-term relationships will follow the same scheme. Don Juan is the last person to be able to stop time from speeding up.

			When We Are Short of Time

			We now turn to the future perspective, which must be viewed alongside reference to the past to account for the phenomenon of subjective temporal acceleration.

			One study has shown that a heightened fear of death in women between the ages of sixty and eighty-five leads to a more pronounced sense of time slipping away.9 It might be that a future perspective, abbreviated by the anticipation of life’s end, accelerates subjective time. Indeed, critical events in life—for example, illness or unemployment—can shorten the future perspective of people of all ages in a single blow.10 If someone has, say, planned life along the lines of professional training or building a house, the occurrence of such an event will radically abbreviate his or her temporal perspective. Plans now relate only to periods of days or weeks. People with a shortened temporal perspective—which need not stem from sickness or imminent death, but can also result from leaving one’s home country (or just familiar surroundings)—change their social preferences; they seek out others to whom they feel emotionally close. Friends and family become more important than adventures in the mountains on one’s own.

			What is more, the common view one occasionally hears—that older people make fewer plans for the future and tend to “live in the past”—is not tenable as such. Even if findings exist for this thesis and show that less openness and controllability shape the personal future of older people, which can lead to a stronger turn to the past, there is evidence that it is mainly the temporal range of future-reference that decreases.11 That is, the number of activities planned for the future does not diminish so much as the temporal interval for which plans are made. Increasingly, long-term plans that span many years and are natural in young and mid-adulthood are replaced by activities that concern the nearer future. Analysis of the intentions of people who are quite old still indicate a large number of anticipated goals. Thus, a pronounced future perspective (even if it is shortened in old age) is connected with personal well-being. The thesis has been refuted that old age entails a crisis in which temporal perspective changes abruptly. As a rule, continuous adaptation to changes in conditions of life shapes the aging process. To be sure, in advanced adulthood, the perception of life’s finitude can play a stronger role. For all that, however, the question of finitude and death does not seem to take precedence in older people; this was determined by the Bonn Longitudinal Study on Aging, in which the same group of people was interviewed as they aged over the course of decades.12 On the whole, problems relating to practical matters of life proved of greatest concern. In everyday life, the subject of death does not necessarily occur to older people more than to younger ones; rather, certain borderline situations—for instance, serious illness—bring the matter home and can prompt a sense of approaching death.13

			For older people who are healthy, the subject of death does not predominate—at least on a conscious level. The thought of death typically does not represent a stress factor that would point to time running out and therefore lead to a heightened sense that time is accelerating. Moreover, such a notion cannot explain why the increased acceleration demonstrated in the studies mentioned above occurs at mid-adulthood, and not later. Even fraught experiences such as “midlife crisis,” which can grip people between the ages of thirty-five and fifty and involves an awareness that one’s time is limited,14 cannot explain the gradual acceleration of subjective time as the stages of life unfold. After all, a steady subjective acceleration can already be noted prior to this point—between adolescence and early adulthood, in one’s twenties and thirties.

			How, then, may these scientific studies be summarized? In the first place: at least in industrialized nations, people demonstrate the feeling that time passes faster and faster with age.15 Second: studies confirm that subjective temporal duration is decisively shaped by the degree of novelty and emotion in experiences, which determines the amount of memory storage concerning periods in the past. Third: it is possible—even if there is still no hard proof—that the experience of time accelerating with age depends on memory. Because of increasing routine and the decreasing novelty-value of experience that this entails, time seems to accelerate subjectively as fewer and fewer memories are stored over the course of a life.

			Death: Experts, Deniers—and Investigators

			As one may gather from the Bonn Longitudinal Study of Aging, the theme of death and dying does not stand in the foreground for older people. At the same time, and counter to widespread claims, the matter is not taboo when it comes up in serious conversation. When asked, people are ready to share their thoughts on the subject. In the context of a sociological study about conceptions of death, 150 interviews were analyzed, and three kinds of discourse emerged.16 “Death experts” have a clearly defined image of death, which may be religious in nature or, for that matter, cast in atheistic terms. In either case, death calls for no further investigation because the “experts” consider the answers plain enough: the religious ones know that God exists and there is life after death; the others know that nothing follows biological death. Decidedly religious individuals and atheists hold to an unwavering position that precludes further discussion.

			In contrast, for “deniers,” the subject of death is not a topic at all. They are concerned about the health and physical well-being of themselves and their children. They focus on life and avoid talking about death. If these were the only two ways of dealing with the matter, then death and dying would hardly come up at all; death-denial theorists would feel their position confirmed in every respect. However, a third group exists: “death investigators.” These people openly ask themselves questions about death; they feel challenged by death and actively seek answers. As one might expect, sociological analysis of the ways people deal with the meaning of death offers a heterogeneous picture. There are true deniers, but there are also people who confront their mortality out in the open.

			What does it mean, then, when the taboo topic of death is mentioned? The psychoanalyst Otto Rank made the ways human beings deal with death the central theme of his study, Psychology and the Soul.17 The idea of the soul’s immortality, he argues, arose in response to our latent fear of death; monotheistic religions, which promise life after death, emerged from this impulse.18 At first, this idea does not seem terribly original, but Rank goes further. As he views it, unconscious forces prevent individuals from thinking about death. Society has created mechanisms, forms of cultural adaptation, that are meant to keep people from becoming conscious of their creaturely (animal) nature—and, therefore, their mortality. Societal taboos and the privatization of biological needs follow from the fact that human beings—just like the neighbor’s dog—have a digestive system and sex drive. Everything about us that might implicate creatureliness and mortality is covered by a cultural “shield.” This may involve religious practices that debase our physicality  and exalt our spiritual dimension. For Rank, culture expresses unconscious forces that repress our fear of death.

			The Art of a Long Life

			Death is quite the popular topic—so long as it is somebody else’s. This much is made plain by the high print runs of detective stories and the success that shows such as CSI have enjoyed for many years. Reading tales of crime in a warm bed or on the sofa often produces a pleasant shudder. When one sits by a roaring fire while a winter storm rages outside, the distance between one’s own safety and danger is palpable. One gets the impression that we learn, from reading accounts of murder, how to face death and dying without danger. The case is almost always solved; things end well with regard to the circumstances of death and the guilty party. Often, the guardians of the law display very human qualities. You can easily identify with the frail, older private detective or the clueless police commissioner who are not unreachable superheroes. One might say that the appeal of murder mysteries lies in the effort to uncover the secrets of death. In fiction, a mystery can be solved that defies explanation in real life.
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					Figure 8

					Ignaz Günther (1725–1775), Chronos, Bavarian National Museum. The work unites time and death in the figure of Chronos, illustrating how the experience of time points to life’s finitude.

			

			Anyone who finds this interpretation somewhat far-fetched may consult the dream theory of the Finnish philosopher and neuroscientist Antti Revonsuo.19 According to Revonsuo, dreams are simulations of taxing situations in life: missing trains and planes, forgetting notes for an important presentation, accidents, and falls. Dream narratives simulate real life in a “safe setting” and help people adjust emotionally to similar occurrences. Of course, dreams may be interpreted in many ways, just as one might read a detective novel for different reasons. But one function such stories perform might be to simulate encounters with death and dying without risk: ultimately, the fiction promises to explain the mystery of death.

			That said, if it is not dressed up in criminological literary attire, death hardly represents a popular theme, except to philosophers and those among us whom sociology identifies as “death researchers.” Otto Rank would probably argue that even such anomalous individuals are repressing their actual fear of death. On the one hand, these individuals might be trying to achieve a sense of immortality by producing philosophical treatises; on the other hand, a courageous encounter with this weighty matter might make them feel heroic. Just how bold one is can be determined only on a concrete and individual basis, when we actually have to face dying and it is no longer a matter of books and coffee-house discussions. Empirical investigations related to the “terror management theory” provide evidence of repressed thoughts about death that are revealed through cleverly devised manipulations in psychological experiments.20 Still, it is difficult to know whether death is in fact repressed in life, at least by a majority of people. To put things in the terms of a common critique of psychoanalysis: if we do not agree with the theory of death repression, this is sure proof that it exists.

			In his essay On Death,21 the philosopher Ernst Tugendhat steers the opposite course. According to Tugendhat, no autonomous force (unconscious process) represses death; instead, a positive force oriented on life acts on people, making everyone the center of his or her own world. Human beings are suited for life only inasmuch as they possess the will for self-preservation. Accordingly, humankind is focused wholly on life. The matter of death comes up only rarely because we, as biological entities, are designed for survival. We direct our attention to everyday concerns and, in the process, disregard death; there is no need to practice repression actively.

			Carpe Diem! The Key to a Long Life
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                    Figure 9

					Luca Giordano, La mort de Sénèque, 1684; see note 23 to this chapter.

                    

			The brevity of life and dealing with the inevitability of death are one thing. Another is what each person does with the time she or he is given. The Roman statesman and philosopher Seneca got to the heart of the matter in his work On the Shortness of Life:

			It is not that we have a short time to live, but that we waste a lot of it. Life is long enough, and a sufficiently generous amount has been given to us for the highest achievements if it were all well invested.22

			Born in the first century of the Common Era in Cordoba (Spain), Seneca was a highly respected Roman intellectual of his day.23 All the same, his reflections seem to be modern: his words of caution and exhortation apply to our conditions of life, too. The Stoic makes fun of people who run around pursuing matters they think are important yet always remain dissatisfied. “Salvation” is expected of the time after retirement; then attention will really turn to living:

			You will hear many people saying: “When I am fifty I shall retire into leisure; when I am sixty I shall give up public duties.” And what guarantee do you have of a longer life? Who will allow your course to proceed as you arrange it? […] How late it is to begin really to live just when life must end! How stupid to forget our mortality, and put off sensible plans to our fiftieth and sixtieth years, aiming to begin life from a point at which few have arrived!

			The Stoic’s moralistic finger is clearly wagging. Indeed, as the empirical studies mentioned above have demonstrated, one often fails to consider one’s own mortality. Research has confirmed the negation of life’s finitude that Seneca addressed—which occurs even at an advanced age. Moreover, in Seneca’s opinion, life only seems short to us—that is, to pass faster and faster—because we waste time on so many useless activities. “Useless” does not necessarily mean lazy Sunday afternoons on the couch. Seneca endorses anything but an unconditional work ethic. On the contrary, he wants to demonstrate that many of our pursuits in life—and especially the work we choose, which eats up all our time—keep us from things that would really prove fulfilling and offer an emotionally rich existence. At this juncture, the reader may reflect on his or her own activities. What is keeping us from doing what we really want to do? In other words: life is, in fact, long, if only we know how to use our time. In the language of memory psychology: Live in such a way that your life is varied and emotionally rich; then you will live for a long time.

	
		
			6 Winning and Losing Time: The Self and Temporality

			In this chapter, I present a new solution to the mind–body problem: self-consciousness—achieving awareness of one’s own self—emerges on the basis of temporally enduring perception of bodily states that are tied to neural activity in the brain’s insular lobe. The self and time prove to be especially present in boredom. They go missing in the hustle and bustle of everyday life, which results from the acceleration of social processes. Through mindfulness and emotional control, the tempo of life that we experience can be reduced, and we can regain time for ourselves and others.

			Perception necessarily encompasses the individual who is doing the perceiving. It is I who perceives. This might seem self-evident. Perception of myself, my ego, occurs naturally when I consider myself. I “feel” and think about myself. But who is the subject if I am the object of my own attention? When I observe myself, after all, I become the object of observation. Clearly, this intangibility of the subject as a subject—and not an object—poses a philosophical problem: as soon as I observe myself, I have already become the object of my observation.1

			Even if we steer clear of the problem from the perspective of the subject and focus, instead, on perception and its object, it is impossible to avoid speaking of an “I.” This occurs even when perception is not of me, but of another object in the world. Perceptions that are present to the senses—that is, visual and auditory impressions, as well as feelings, such as pleasure and pain—necessarily involve someone who has them. As Lambert Wiesing, a German philosopher in Jena puts it:2

			Because my perceptions exist, I must exist, as the one who must be there as the subject of these perceptions in a real world.

			For something can only be present if there is someone for whom it is present.

			The perceiver cannot be separated from his perceptions.

			As phenomenological philosophy has determined, self-consciousness is not a mental state that is added on to our experience, or that is particular; rather, it is a feature inherent in all experience.3 My perception contains me. For all that, the subject cannot provide a phenomenal object for observation. It is not a thing in the world to be measured. Nor is it a phenomenon to which qualities may be ascribed. The Scottish philosopher David Hume (1711–1776) pointed out the problem when he noted that among all the perceptions he had, he could find no “I.” Accordingly, Dan Zahavi, a philosopher from Denmark, has suggested that one should speak not of the “subject” of experience but of the “subjectivity” of experience, to avoid the problem that arises from positing the subject as an object.4 The framework of subjectivity precludes isolating an ego-object and observing it separately; all the same, the ego is part of experience. Wiesing puts it somewhat differently: although an ego occurs in perception, it does so “not as a subject of substance, but as an ego-pole in a constellation.”5 This constellation refers to the intentionality of consciousness, as posited in particular by Edmund Husserl: consciousness is directed at a state of affairs. That is, the subject focused on an object is not itself an object of perception. On this view, subjectivity is part of the intentional act of perception.

			But what, then, is the ego? After all, I experience myself as a thinking, feeling, and acting human being. I exist, after all: there is something that is me. The conscious feeling of the self is fundamental, and draws on a sensation of physical presence as well as narrative elements—my personal history. In keeping with the view that it is more accurate to speak of subjectivity than the subject, one might employ the terminology of Thomas Metzinger, a philosopher in Mainz, and say that the self is not a thing so much as a process.6 According to Metzinger, subjective experience—the self—arises from complex patterns of neural activation in the brain. That is, the ego is not a material entity; instead, it is the result of a number of processes. On this model, the brain creates a model of the ego.7 This is how I recognize myself.

			On the phenomenal level, consciousness—and the self-consciousness deriving from it—is distinguished by spatial and temporal presence. Consciousness is tied to corporeality and temporality: I experience myself as existing with a body over time. In the language of brain research, the now provides the frame of temporal reference for manifold cerebral processes that need to be synchronized.8 To make unified consciousness possible, our cerebral processes, which are dynamic and distributed in space, are connected with each other and operate on a temporal continuum. I experience myself now as an embodied entity, but I also experience myself as persisting in time, beyond the moment:

			For the perceiver, [perception] is … bound up with the necessary certainty of having to be a spatial something in time and a temporal something in space.9 

			Research on consciousness inevitably shows that our concepts of self, time, and body are interrelated. Presence means becoming aware of a physical and psychic self that is temporally extended. To be self-conscious is to recognize oneself as something that persists through time and is embodied.

			The Global Emotional Moment

			Upon reflection, the fact that we possess self-consciousness is astonishing. When a human being becomes aware of itself, nature becomes aware of itself. “Nature opens her eyes in humankind and notices that she is there.”10 This thought might make one shudder. Through me, nature recognizes that it exists. The world sees and acknowledges itself. This represents a starting point for philosophical reflection. At the same time, it offers natural scientists the basis for understanding how self-awareness arises in nature. Since we are natural beings, neurobiology can investigate, within its natural borders, how consciousness of the self emerges: what cerebral processes are involved? The neuroscientific account should include the factors established by phenomenological analysis. We need to identify the neural processes that underlie our perception of our bodies and time. Presence, on a basic level, is temporally extended bodily awareness. Likewise, consciousness of oneself as a psychological entity is tied to one’s experience of duration. I perceive myself as persisting in time. Self-consciousness, as a process, involves the emergence and preservation of temporal and physical presence. To put the question in other terms: where in the brain, and through what processes, do perception of one’s own body and the experience of temporal duration—which yield the sense of self—occur?

			It should come as no surprise that no unanimous opinion (i.e., no theory) holds for this question. Who would presume to have grasped the neural foundations of consciousness? That would mean solving the soul–body problem—or, as scientists now call it, the mind–body problem. The book at hand will propose a new idea. For all that, there is as yet no consensus on how and where consciousness arises in the brain. Indeed, many philosophers and neuroscientists would say that they cannot even begin to understand this question.

			Nevertheless, we know of limit conditions that must hold for consciousness to be possible. For example, a certain minimum of cerebral activity must occur. Thus, the reticular activating system, formatio reticularis, which ascends over the brain stem and thalamus to the cerebral cortex, maintains the cortical tone, which enables alertness as well as goal-directed orientation in time and space.11 Therefore, injury to the anatomical structures of the formatio reticularis results in impairment of the waking state; grave injury leads to coma. As such, the activation-function of the formatio reticularis provides a necessary, if insufficient, condition for consciousness.

			The neurologist Antonio Damasio has made one of the more notable recent contributions to understanding how features of the brain relate to processes of consciousness.12 For him, the regions and operations of the brain that process the body’s signals are of primary interest. On a fundamental level, interoception (inner perception)—perception of the body and bodily functions—represents a stable reference for awareness of the self, which Damasio calls core consciousness. Damasio’s reflections also incorporate a further factor: the dependency of our emotions on physical states. This is why, colloquially, a strong connection exists between our feelings and the way we describe our bodily states: we speak of butterflies in our stomach and trembling knees when we are in love, disgust that is nauseating, and fear that makes our heart jump into our mouth. On a basic level, feelings relate intimately to feedback about physical states that are situated somewhere between excitement and relaxation. At a higher level, thoughts and motifs combine with basic bodily signals and are expressed as positive or negative feelings. As Damasio demonstrates, feelings that adapt dynamically to situations and inner physical conditions offer the most convincing indications of a person’s state of mind. Patients experiencing a clouded state of consciousness often show no emotion; their faces appear stony and empty. According to Damasio, core consciousness depends predominantly on areas in the upper brain stem but also the insular cortex—that is, the regions that process bodily signals.

			The insular lobe or insular cortex—or simply insula (which means “island” in Latin)—forms part of the cerebral cortex in mammals. The insula is the main cortical area and is responsible for bodily perception (interoception). Related to the term exteroception—that is, the perception of objects in the outside world—Charles Scott Sherrington (1906) and, later, Bud (A. D.) Craig and others developed the concept of interoception: the perception of physical signals that are integrated in the insular cortex. In this context, bodily perception includes temperature, touch, pain, itching, and tickling; sensations in the muscles and intestines; feelings of hunger and thirst; and the need to catch one’s breath after exertion. The thalamus counts as the gateway of consciousness inasmuch as signals from all the senses, with the exception of the olfactory system, reach the cerebrum via the thalamic nuclei. From there, the body’s signals reach, among other areas, the posterior parts of the insular cortex, where an initial determination of the body’s physiological condition is made.13 However, conscious experience does not yet follow from this first level of processing of bodily signals in the cerebrum. According to Bud Craig at the Barrow Neurological Institute in Phoenix, Arizona, conscious experience develops through further processing of the signals, which occurs in stages passing from the posterior to the anterior parts of the insular cortex (see figure 10).14 In the course of this operation, bodily signals are integrated with processes of thinking and feeling that are fed by neural signals from many other areas of the brain to which the insular cortex is connected. By means of this integration, the perception of the physiological condition of the body is coupled, step by step, with what the external senses register: social circumstances, thought-processes, and motivational states. The integration of signals culminates in the anterior insular cortex, where all relevant information concerning the current situation is combined into a complex whole.
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					An image of the author’s brain, obtained by means of magnetic resonance imaging (MRI). This “brain slice” shows an axial plane (viewed from above). The insular cortex is the structure arranged in geminate fashion, with pronounced folds. Neural cells are located in the darker areas. The nerve fibers connecting neural cells comprise the lighter substance. Functionally, bodily signals arrive in the posterior insular cortex and, in further stages of processing, are conducted forward (to the anterior region).

			

			The integrated representation of all sensations has been christened the global emotional moment by Bud Craig. It is the “I” felt in this particular moment, both bodily and mental presence. This all-encompassing emotional moment is created through processes of the brain; it is tied to the processes that converge in, and then diverge from, the anterior insular cortex. On the phenomenal level, subjectivity emerges: I perceive myself as a feeling subject in the environment. At every temporal instant, I, as the subject of perception, am tied into a series of moments that have already passed and moments that are anticipated. Self-consciousness results inasmuch as I mirror myself in the past and project myself as an agent into the future. Self-consciousness first emerges through these temporal relations.15

			Accordingly, self-aware experience arises through the simultaneous occurrence of emotional moments of an integrated self over time, a process tied to operations in the anterior insular cortex. I do not simply see a computer screen in front of me (that would be a description of the visual field); rather, I find that I am sitting on a chair, experiencing a slight sense of hunger, while feeling positively motivated to write about how consciousness comes about. The human being achieves self-awareness—an ego emerges—through neurophysiological processes culminating in the anterior insular cortex. Or, to retain the philosophical terminology used above: subjectivity emerges.

			An Answer to the Mind–Body Problem?

			To anticipate a common objection to this way of conceiving the relationship between brain and consciousness: self-consciousness is not strictly located in the anterior insular cortex. Consciousness does not “sit” in these convolutions of the brain. Instead, the neural signals distributed throughout the body as whole are conducted, via an array of processing levels, to the insular cortex. Here, the signals are processed, step by step, in a series of further interactions with signals from other parts of the brain until they reach the anterior insular cortex. The result of these complex processes is the generation of a subjective feeling of presence—or, as Craig puts it, the global emotional moment.

			But that’s not all. Just as the processes in the anterior insular cortex are connected with the perception of one’s momentary condition, processes in a structure situated nearby initiate reactions to the perceived state. Ultimately, the function of basic bodily sensations yields the homeostatic control of physiological states. Homeostasis is the self-regulation of the organism, which serves to produce a dynamic equilibrium. I realize that I am thirsty, so I drink. If I am hungry, I eat. If I get too hot, I look for a place in the shade. By means of the function performed by the insular cortex, which indicates a feeling corresponding to the state of the body, an action is set in motion. In this way, structures in the anterior cingulate cortex (ACC) “translate” the representations of physiological conditions into instructions for action.16 Attention is directed to the problematic state, which triggers bodily reactions. On the physiological level, this occurs as a reaction of the autonomous nervous system. The organs adapt to the situation. On the level of behavior, it takes place as complex motor operations. One reacts to thirst by reaching for the water bottle. Studies on the perception of emotions that use imaging technology such as functional magnetic resonance imaging (fMRI) show the close functional connection between both regions: the anterior insular cortex and the anterior cingulate cortex are activated simultaneously. This indicates that both regions steer self-regulation processes in the organism in conjunction with each other.

			It is interesting, in this context, that many psychiatric maladies—such as drug addiction and anxiety disorders—can be described as disturbed homeostatic processes, as Martin Paulus at the University of California, San Diego, has postulated.17 Drug addicts display an abnormal urge for a substance to procure a physiological state of balance that addiction has massively altered. The same holds for relatively healthy people every day: people who are used to strong morning coffee will have a hard time if they do not get their regular dose of caffeine. Some will even say they are incapable of working without coffee. A wide gap separates the desired condition from the current state.

			States of fear that are classified psychiatrically may be described as overly strong reactions to insecurities in life. Avoidance behavior in certain situations—for example, not attending a colloquium out of fear of public speaking—means that the future situation, which is filled with fear (the anticipated condition), differs too much from the desired condition (which is experienced now). At this point, the insular cortex and bodily feelings come into play. According to the model developed by Martin Paulus and Murray Stein, activity in the anterior insular cortex is necessary to balance out the now-feeling and the imagined feeling of the future situation (speaking in public).18 In patients with anxiety disorders, the imagined state of fear deviates markedly from the momentary condition, which is not fearful. Consequently, the discrepancy leads to phobic reactions such as avoidance behavior.

			Indeed, studies have repeatedly demonstrated that patients with anxiety disorders display greater activity in the anterior insular cortex than those in the control group. Accordingly, the feeling of fear is the corollary of heightened activity in the insular lobe—a further connection between phenomenal perception and neural activation in those parts of the brain responsible for the perception of body and feeling. Incidentally, a pronounced connection between phenomenal perception and activity in the insular cortex has been demonstrated with temperature stimuli:19 the higher the subjectively estimated temperature, the stronger the activation of the right anterior insular cortex measured by the fMRI. This is noteworthy insofar as the physical temperature correlates with activity in the posterior insular cortex. Activity in the posterior insular cortex therefore represents a physiological reaction to physical changes in temperature, and the anterior insular lobe corresponds to subjective (phenomenal) experience of temperature.

			Despite the solution to the mind–body problem proposed here, though, a fundamental question persists. Even if a close connection between phenomenal consciousness and neural processes involving the insular cortex should prove to hold and even become part of the canon of neuroscience, an explanatory gap remains: no one knows how to represent the way that neurophysiological events yield the subjective quality of perceptions and feelings.20 This puzzle, known as the qualia problem in philosophy, holds that even if we completely understood how the brain functions, we still could not explain how the phenomenal contents of consciousness (qualia) come about. Even though phenomenal consciousness may always be correlated with certain processes in the brain, these neurophysiological events (which involve neural systems, transmitters, synapses, etc.) are something wholly different from my feelings. Many philosophers contend that this gap is unbridgeable in principle.

			In this context, we should note a recent neurobiological discovery. Neuroanatomists have linked very specific brain cells, so-called von Economo neurons (VENs), to consciousness.21 VENs occur with particular frequency in the anterior insular cortex and the anterior cingulate cortex. On the one hand, these neurons are easily identified by size; they are larger than the surrounding nerve cells (the pyramidal cells). On the other hand, they are spindle-shaped, with two branches arranged in polar relation (dendrites) extending from the cell body. Researchers have determined that VENs occur only in more highly evolved mammals who display self-consciousness: animals capable of complex social interaction. Great apes, in particular, have been shown to have VENs. As the degree of kinship between great apes and human beings decreases, so too does the number of VENs. Chimpanzees and bonobos have more of these neurons than gorillas, who in turn have more than orangutans. However, VENs have also been found in whales and dolphins, as well as elephants. Researchers have determined that all of these animals can pass the “mirror test”: when a dot is applied to a site on the body that can only be seen in a mirror—say, the animal’s forehead—the animal will take a long look and try to wipe it off. Accordingly, these animals have a concept of self: they recognize their counterpart in the mirror as themselves. Members of other species, in contrast, confuse the image with another of their own kind; they try to initiate contact or make threatening gestures. Von Economo neurons, situated in the anterior insular cortex and the anterior cingulate cortex, might be decisive for the emergence of consciousness.

			Boredom—Agonizing Time and Self

			A memory of mine from Hong Kong: on one of the picturesque mountains over which the city extends—overlooking the bay, the sea of skyscrapers, and the forested islands—stands a park; here, there is a simple cage, maybe five by five meters. A lone chimpanzee is the occupant, sitting on a rubber floor with nubs. I can no longer recall the details, but the cage contained few objects for the animal’s entertainment. I watched the chimpanzee for a few minutes. He seemed to be lying down more than he was sitting. His fingers toyed apathetically with torn nubs, performing repetitive motions. His eyes stared listlessly at the floor. I thought I heard a sigh. I was filled with empathy, for I understood that the chimpanzee was bored.

			There is always a risk of anthropomorphizing animals, that is, conferring human traits on them. However, research conducted in the last few years indicates that the chimpanzee, as a self-aware animal, is capable of feeling a kind of boredom, experiencing the passing of time in a way that approaches what human beings feel.

			A human prisoner who spends his days in an overly predictable routine with monotonous surroundings feels boredom to an extreme degree. That said, for many, a Sunday afternoon can lead to a similar state.22 Time passes much too slowly. In a negative sense, to feel bored is to feel acutely the proximity of time that refuses to pass. Nothing is stimulating. One experiences an uncomfortable proximity to oneself but does not know what to do with oneself. Boredom involves becoming directly aware of the fact that one is trapped in time. This description brings together the perception of temporality and subjectivity. As a matter of self-regulation, the condition itself practically screams: “Do something!” Indeed, boredom often leads one to avoid or abandon activities that are boring. The only problem is that, on this sluggish Sunday afternoon, I cannot abandon myself. Even the idea of going to the movies or meeting with friends holds no appeal.

			My boring Sunday afternoon makes me become aware of myself and time. Neurobiological findings and phenomenal analysis of self-consciousness suggest that the feeling of boredom correlates with pronounced activity in the anterior insular cortex. All the phenomenal factors that have a demonstrated relation to the insular cortex also occur in boredom: in general terms, physicality and emotionality, and, in particular, a heightened sense of subjectivity and temporality. To put things in the terms of the philosophical dictum above, one might say: through boredom, nature achieves wholly unpleasant self-awareness.23 The feeling is attended by intensified self-perception, but also by a feeling of emptiness. It is as if the object of reflection (my ego) were empty, even though subjectivity intensifies as this void is perceived.

			Acceleration—How We Can Retain Control Over the Pace of Life

			If boredom means too much time, what does too little time mean? If boredom, as time that is felt, is accompanied by an intensified sense of self that proves unpleasant, then the feeling that there is not enough time should lead to a less intense experience of the self. Martin Heidegger (1889–1976), who equated time and self in his philosophy24 and focused on the subject of boredom in a lecture,25 addresses the common complaint of “having no time”:

			This not having any time is ultimately a greater being lost of the self than that wasting time which leaves itself time. Perhaps there lies in this having time a far greater balance and thereby security of Dasein—a being-alongside-oneself [Bei-sich-selbst] that at least has an intimation that what is essential in Dasein cannot be forcibly brought about by any busyness or mad rush. … The “having no time” that looks like the most rigorous seriousness is perhaps the way in which we are most lost in the banalities of Dasein.26

			In essence, this means that if one has no time, one has also lost oneself. Distracted by the obligations of everyday activities, we are no longer aware of ourselves. If we rush from one thing to another and don’t miss a single event scheduled for our free time, we will accumulate many experiences. Yet if we never allow ourselves to calm down but always set out immediately for the next activity, the danger emerges that we will lose ourselves senselessly in a mad rush. In keeping with the philosophical reflections offered above, this means: no time, no self. Most recently, this topic—as well as the issue of a “time crisis”—has been discussed in the context of society and technology; see, especially, Social Acceleration by the sociologist Hartmut Rosa.27

			According to Rosa, the ubiquitous acceleration of processes represents a fundamental principle in our society that the individual cannot escape. First and foremost, there is technological acceleration. Prime examples include washing machines and dishwashers—devices that should actually relieve people of temporal burdens. Likewise, instead of voyages taking days or weeks—as was still the case in the mid-nineteenth century—modern means of transportation have shortened travel time to anywhere in the world to a matter of hours. But the situation proves paradoxical. All this time gained does not result in the feeling that we have more time. On the contrary, the universal lament is that we “have no time.” This is surely the result of technological advances that enable us to undertake more and more activities per day; the time we’ve freed up is filled with even more activities and deadlines.

			In addition to technological acceleration, the pace of life is speeding up.28 Tasks must be performed within certain periods of time. The sentiment voiced on all sides, however, is that these periods are getting shorter and shorter. The universally expressed feeling is that the segments of time demanded are becoming shorter. Pressure is mounting. It is difficult to relax during coffee breaks at the office if work will only resume at a breakneck pace. Accordingly, the break often gets cut short so that we have more time to attend to various duties that remain unmet. You feel you are constantly under pressure to get things done quickly. More still, expectations change through technological acceleration. It used to be that I would answer letters after a few days—if not weeks. Today, email demands a response within minutes, or at very least on the same day.

			A corollary of accelerated cycles of life is the sheer abundance of information available all at once—as well as the array of options for activity that this entails. We might be able to do more and more things simultaneously, but nothing gets done properly. While we prepare a meal, the television demands our attention; we dash off our emails during phone conversations. Activities are switched into parallel mode. The simultaneity of activities results in inadequate processing depth.

			Critical views of modern society describe a broad conceptual arc. They begin, on one end, with philosophical analyses of temporality and the self. They end with diagnoses of social conditions. Critics of acceleration maintain that accelerating patterns of life are the reason for a commonly voiced sense of unease—the feeling that one is not “really” living. Everything is done all at once, faster and faster, yet no personal balance or meaning can be found. This implies the loss of contact with one’s own self.29 We also no longer feel “at home” with ourselves and find it difficult to persist in any given activity because we are available at every moment; the phone always rings at the worst possible time.

			In view of this diagnosis, it is certainly not a mistake to try to relax one’s relationship with the culture of acceleration. At any rate, this is preferable to falling prey to frenzied activity yet again and then booking an expensive meditation retreat! Chapter 3 discussed a possibility for acquiring mindfulness: living in the moment. Small changes in the attention we pay to what is happening to us offer the key to having a sense of control over patterns and cycles in everyday work routines. My point is hardly to offer an instruction manual for how to use one’s time; suffice it to say that time-management is, in essence, and contrary to suggestions of many books on time-management, making wise use of oneself and one’s feelings. Work to be done as quickly as possible, which seems like a mountain, sometimes shrinks, upon closer inspection, to a hill that is easier to climb—if we recognize that our emotionally colored associations are the real burden. Might it be my coworker—and not the difficulty or quantity of work—that makes me uneasy about tomorrow’s deadline? The strong discrepancy we feel between an unpleasant situation anticipated tomorrow and relatively relaxed circumstances now is what creates the sense of temporal overload. Our imagination—not just reality—can also make us feel pressed for time. Like the social inhibitions most people experience when they go to a party where they do not know anyone, feeling pressed for time professionally often breaks down into emotionally charged ideas about the work to be done.

			One can train oneself in mindfulness to experience the moment more intensively and learn the real reason for emotional reactions and automatic thoughts. Via the feeling of emotional self-control, we can achieve a sense of “deceleration.” The process is similar to learning a foreign language: at the beginning of our studies, when we hear the language spoken by native speakers, it seems terribly fast. Later, as our competency increases, the tempo we perceive lessens considerably. An increased feeling of control when dealing with the demands of a situation can slow down the perceived tempo of processes.

			Fundamentally, the key to a relaxed attitude involves controlling external demands. Stress does not follow from the quantity of work per time-unit so much as from the fact that the work is imposed—without our being able to control it. This is evident, for example, in the fact that work-related stress is experienced more acutely the lower one stands in the professional hierarchy.30 Even though the amount of work and demands on time tend to increase the higher the position held, physical and psychological stress reactions decrease the more one ascends professionally. This is because, at lower levels in the hierarchy, the work is more often imposed by others. It is easier for the boss to divide his time according to the motto of organizational psychology: “One thing at a time.” In contrast, a secretary, although still busy completing an earlier assignment, will often be given a new job to do right away. The situation is only worsened when people in leadership positions display deficient social skills; this entails an additional emotional charge to the way the work tempo is perceived.

			At the risk of seeming to provide a how-to manual on gaining control over the pace of one’s life, I offer a few tips.31 A little “timeout”: a necessity for smokers—stopping work every now and then for a cigarette outside—should be taken advantage of by nonsmokers. For a few minutes, one can escape the hamster wheel of contacting clients, making calls, reading and answering email, and working on spreadsheets. Take a deep breath; let thoughts come and go. Ritualized pauses during the day’s business help one regain one’s bearing. Breaks can also function as a latency period for thinking. The best ideas always come when one is not thinking about the problem directly. Breaks offer a pause for reflecting in the back of one’s mind. It just might become clear what one’s real priorities should be. All of a sudden, the hulking mass of work becomes manageable.

			Business people sometimes speak about how, on their frequent travels, they wake up in the morning and do not know which city they are in. Thanks to airplanes, it takes only a few hours to arrive anywhere on the globe. Then, after a day or two, another trip leads somewhere entirely different. Leaving from London, after a mere ten hours, one finds oneself beyond the Great Wall, headed toward Beijing—a veritable technological wonder of speed. Still, this leaves ten hours for the traveler to adjust to a new world. One need not watch the mediocre film on the tiny onboard screen; this time may be spent intensively studying the culture at one’s destination. Likewise, traveling from Philadelphia to Boston leaves plenty of time to focus on the journey and the destination: a chance to concentrate.

			Another load factor is the temporal overlapping that occurs between work and free time. Magazines often report that the separation between professional obligations and free time no longer holds for creative and independent people. This circumstance does not necessarily seem taxing (at least for a while), since it entails self-determination, and every working minute can mean more recognition and money. However, for those of us with fixed schedules and pay, it is healthier to switch off the business phone when the working day is done and to read professional emails only at work. At home, with work over and done, what reason is there—once the children have been put to bed—not to spend an hour, every evening, doing x? X might stand for whatever holds personal interest: reading Proust’s In Search of Lost Time, spending time on a collection of interesting objects, taking a nighttime stroll on one’s own or with one’s partner. Do one thing, with full attention, for an hour a day. Or just spend fifteen minutes sitting on the sofa and don’t do anything for a change: How’s my posture? Does anything hurt? How do I feel? We can give free rein to fantasy and observe how we may come to terms with the acceleration of the world that we experience.

			Of course, overly strict instructions for managing time may be counterproductive. They might wind up setting a course for everyday life that exerts too much pressure (“Now I just need to relax quickly and concentrate before I get the laundry”). A relaxed attitude toward life’s demands does not begin from one day to the next. It might even turn out that a weekend retreat devoted to meditation, wellness, and gastronomy stands in the way of acquiring a different outlook on the rhythm of life. After all, the aim is to survive the reality of the everyday work environment. The learning process can succeed only in small steps: “learning by doing” in a relaxed manner.

			We profit from the conveniences that more efficient and rapid cycles entail: a book can be picked up at the store mere hours after we order it; government forms can be filled out online while seated comfortably on the sofa; doctors on call are only minutes away. These are the advantages that technological and organizational acceleration affords. At any rate, it surely is the case that we cannot simply withdraw from the social pace of life. If we “disconnect” from everyday routine and take a week’s vacation, 143 emails have piled up in the inbox when we return. We cannot change the speed of operations in our society. Nor can we change the number of new assignments the boss hands us. However, we can learn to deal with potential stressors. Negative stress reactions needn’t result. The point is to feel that we are in control of the demands we face. Technology and social patterns offer opportunities for us to shape our lives autonomously. At the same time, they pose the risk that we will simply be dragged along by the accelerated tempo and burn out. In many fields today, a professional skill that is implicitly required is subjective control of the accelerated speed of life and work. If we manage to stay in control, we can find time for other things—and for ourselves.

	
		
			7 Body Time: How the Sense of Time Arises

			If we put people in an isolation tank, the external senses—sight, hearing, smell—are rendered largely inoperative. Under these circumstances, only bodily presence persists. The flow of time, passing extremely slowly, is still experienced in this situation, suggesting that bodily processes underlie our feeling of time. Indeed, recent studies have confirmed that bodily functions—especially the heartbeat—are involved in the perception of temporal duration. The body functions as an internal clock for our sense of time.

			If we think about it at any length, we have to admit that we cannot really perceive time. We do not have a sense of time in the same way that we have a sense of color, sound, and temperature. Perception, in the conventional understanding, involves a sensory quality: a color, a sound, a temperature. Certain sensory organs transmit those impressions. Our perception of time, on the other hand, is something special. To what, then, does the sense of time relate? The answer is not clear at all. There is also no independent sensory organ that would qualify as responsible for our perception of time.

			One way to define the sense of time relates to the perception of change. We do not perceive time; rather, we experience change and movement.1 Change tells us that time is passing. On the large scale of memory, autumn leaves indicate change, and looking in the mirror reveals changes that come with age over the years. On the smaller scale of seconds, music is rhythmically ordered change in sound. On the basis of changes in the world, registered by our senses, temporal relations emerge: event A comes before B. We perceive events as well as their temporal relations. But what happens when our senses do not register any signals from the environment, when no changes are perceived? Does time still exist?

			In the 1950s, the American physician John C. Lilly became well known for his studies on the communicative behavior of dolphins. In subsequent decades, he achieved fame for his unconventional research on human consciousness, examining altered states of mind induced by meditative techniques and drugs.2 Lilly also developed isolation tanks to bring about sensory deprivation; by this means, subjects can achieve states similar to those produced by meditation. People spend an allotted span of time in a tank filled with water; as much as possible, external sensory stimuli are eliminated. Absolute darkness reigns. Almost nothing can be heard. The tank is soundproofed, and earplugs prevent the sounds of the water from reaching subjects. The water has a high salt content, and so one seems to float on one’s back of one’s own accord. The temperature of the water and air has been adjusted to body temperature, so that physical boundaries are noted less markedly. Even the slight pressure that would come from clothing has been eliminated. Floating without motion in the tank, one sees nothing, hears nothing, and smells nothing.

			Many meditation techniques seek to control attention for “switching off” external stimuli in order to promote concentration on oneself. If nothing else, the tank makes it easy to eliminate external stimuli without years of practice. Still, wandering thoughts remain—indeed, they prove overwhelming under such extreme conditions of sensory deprivation. Even as one floats in the tank, cut off from external stimuli, changes occur. An extended stay in the tank leads to feelings of unease, a tingling sensation in the skin. Perception of one’s body and space can change; ultimately, hallucinations may even occur. The brain, isolated from the world outside, constructs a world of its own. Even if most sensory activity is shut off temporarily, one sense in particular cannot be deactivated: body sense. Signals from the muscles and organs continue to flow to the brain without interruption. Physical presence has a certain consistency. Some bodily feelings recur periodically—for example, when one perceives one’s breathing and heartbeat.

			Under conditions of sensory deprivation, the sense of time does not disappear. However, when longer periods are involved, temporal orientation can certainly be impaired. Study participants who spent several hours in such a state later underestimated the time they had been in the tank drastically.3 Because the situation contains no events—thus leaving fewer memories behind—subjects often thought that the time spent in the tank was much less than it really had been. However, while in the tank, they experienced time passing slowly (and often disagreeably so). The perception of time in the isolation tank is tied to changes in consciousness and bodily states. Time is experienced as passing especially slowly because there are no distractions; in contrast to the other senses, only the body sense is active.

			Body Time—How the Sense of Time and Bodily Sensations Are Linked

			The laboratory under the supervision of Martin Paulus at the University of California at San Diego (UCSD) conducts research on matters of complex decision making and emotion regulation in patients with drug addiction, anxiety disorders, and depression. Studies directed by Paulus, Alan Simmons, and Irina Strigo that use functional magnetic resonance imaging (fMRI) have revealed, time and again, the markedly elevated activation of the insular cortex in these psychiatric patient groups (on the structure and function of the insula, see chapter 6).

			Since the insular cortex—along with other structures in the brain—is involved in the emotional assessment of events, overactivation measured in patients provides a neurobiological marker for the valuation system that has become imbalanced. Elevated activity of the anterior insular lobe can be demonstrated in patients with anxiety disorders or depression, especially when they anticipate an unpleasant situation that, subjectively, entails unease and anxiety.4 The overactivation of the insular lobe and other brain structures involved in emotional reactions during anticipatory situations experienced as disagreeable recedes noticeably when antianxiety medicines are provided—neurobiological evidence for the drugs’ efficacy.5

			A. D. (Bud) Craig, of the Barrow Neurological Institute in Phoenix, works closely with the researchers at UCSD. Craig has played a decisive role in shaping the prevailing view of the neurobiological bases of bodily perception (see chapter 6). During my time at UCSD conducting experiments on the perception of time with fMRI methods, Craig was formulating a new theory of temporal perception based on his insights into the anatomy and function of the insular lobe.6

			This provided the context for my research at UCSD. The task that was evaluated was as straightforward as possible. As they lay in the fMRI scanner, subjects were asked to estimate, as precisely as possible, the temporal duration of the tones they were given. The duration of tones alternated between three, nine, and eighteen seconds at random. At first, a tone of a certain duration was played (target stimulus). Then, after a short pause, a second tone was played (comparison stimulus). Subjects were instructed to stop the comparison stimulus by pressing a key when the duration of the target stimulus had been reached. That is, tones of varying duration were played and reproduced in duration by the press of a key.7
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					Figure 11

					Regularly increasing activity in the right posterior insular cortex (circled on both images) for the duration of the target stimulus, peaking at the end of the tone (black vertical line). Because of inexact temporal resolution at approximately two seconds, activity seems to sink again shortly before the tone ends. Since maximal activity in response to external stimuli is demonstrable only after six seconds, this span must be added to the duration of the stimulus; accordingly, at nine seconds, the end of the tone is indicated after fifteen seconds, and at eighteen seconds after twenty-four seconds.

				

			The novel feature of this study was that the temporal intervals of nine and eighteen seconds had never been provided in a task of temporal perception measured in an fMRI. The unusually long duration of temporal intervals enabled a very particular focus, namely, the pattern of activity over time as tones of varying durations were presented. Given the technological restrictions of the fMRI method, which has a relatively crude capacity for temporal resolution, physiological activity can normally be analyzed only in two-second increments. Therefore, when durations lasted nine and eighteen seconds, there was enough time for the whole sequence to be viewed in two-second units (see figure 11).

			The measurements made during the target stimulus hold particular interest inasmuch as the subjective feeling of duration (a representation) is built up during this time. Therefore, when looking for a kind of internal clock in the brain—which might be responsible for constructing subjective duration in the range of a few seconds—it is important to analyze the target interval. Indeed, we noted significant activity in the insular lobe—or, more precisely, in the posterior insular lobe. Averaging results from all subjects, we found that activity in the posterior insula climbed steadily as tone duration increased; it “broke off” only when the target stimulus ended. When the target lasted nine seconds, activity peaked at around nine seconds; when it lasted eighteen seconds, it peaked at around eighteen seconds (see figure 11).

			When analyzing activation, established theories might lead one to expect the “usual suspects”—regions that have long been discussed as being tied to temporal perception: the cerebellum, the basal ganglia, and the right frontal lobe. However, when we calculated physiological activity, it emerged that the insular lobe displayed heightened—and especially linearly increasing—activation connected with temporal duration.8

			Is this a matter of chance or necessity? At the very least, it represents a remarkable coincidence: during the time I spent working at a leading lab for research on the insular lobe, it emerged that the insular cortex itself plays a role in temporal perception. The same experimental arrangement at another research institute would have led to the same results of insular activation. By chance, however, the tests were conducted in the lab supervised by Martin Paulus. Therefore, as a matter of relative necessity, results were interpreted in light of the knowledge about the insula that had been gathered in this particular lab. Chance did not come into play here.

			The signals informing the brain of the physiological condition of the body arrive in the posterior insular lobe (see chapter 6), providing elements necessary for a conscious representation of the body. Accordingly, the hypothesis about temporal perception developed on the basis of the findings described here held that the physiological signals arriving over time were integrated to evaluate duration in the range of seconds. Counter to what some researchers assume, there is no autonomous clock in the brain responsible exclusively for temporal perception. The feeling of time requires that signals arriving in the brain without interruption be collected. How long did the tone last? In accordance with a certain quantity of signals arriving from the body. Why was one stimulus longer than the other? Because more bodily signals were collected. It follows that temporal perception is based on the perception and integration of physical processes.

			As generally holds for brain research with a psychological orientation, no single experiment exists that would answer all questions. The handily formulated hypothesis requires further verification with other methods. An experiment conducted at the Institute of Medical Psychology at the Ludwig Maximilian University in Munich soon afterward offered direct evidence that bodily signals provide the basis for subjective time.

			A quick parenthetical remark: the fMRI experiment described just now should of course be viewed in the context of other studies investigating temporal perception. Several meta-analyses of fMRI studies of time perception (that is, analyses of many dozens of studies) show that the insular lobe indeed was activated very often. That is the problem with the fMRI method: at any given time, multiple parts of the brain are almost always active. To oversimplify the matter, each researcher “cherry-picks” the regions that suit him or her. Many different brain regions are almost always active simultaneously; because of the researcher’s presuppositions, views find ready confirmation when the preferred brain region “lights up.” In the process, other parts of the brain that have also been activated receive no attention. However, a meta-analysis that soberly counts the different sites of activation reveals that the insular lobe—in conjunction with other regions—is typically involved in human time perception, as Bud Craig was first to note.9

			Numerous studies directly measuring brain activity in mice, rats, pigeons, and monkeys provide further evidence that steadily increasing brain activity may constitute an internal clock. When the animals learn to push a lever or disk after a fixed interval, a comparable increase in brain activity occurs, peaking at the moment the target movement is performed—as in the fMRI experiment with human beings. It could be that a mechanism exists in the brain: cerebral activity climbs until reaching a certain threshold value; then it peaks and a representation of temporal duration results.10

			The first direct evidence for the connection between bodily processes and time estimates was provided by research directed by Karin Meissner at the Munich Institute of Medical Psychology.11 With almost the same experimental design as the fMRI study described above, subjects were asked to reproduce tone durations. This time, participants in the study did not lie in the fMRI tube; instead, electrodes and sensors applied to the skin measured three important bodily functions: heartbeat, breathing frequency, and skin conductance. These three physical parameters make up a person’s state of physiological agitation. In principle, the sympathetic nervous system activates organs, while the parasympathetic system calms them. Increased physical or mental excitation is distinguished by heightened sympathetic activity and diminished parasympathetic activity: heartbeat and breathing frequency become more pronounced, and skin conductance increases because the sweat glands are at work. Increased relaxation, on the other hand, is distinguished by increased parasympathetic activity and lessening sympathetic activity: heartbeat and respiration slow down, and skin conductance decreases.

			In the context of Meissner’s study, it emerged that for tones lasting for eight, fourteen, and twenty seconds, breathing rate and skin conductance diminished as the tone duration increased, reaching a minimum when it ended. The clearest connection to time perception was evident in the heart rate. A calming pattern emerged, which was evident in the slowing down of the heartbeat, and it persisted until the tone ended, where a minimum was reached. Moreover, we determined a statistical relation to the precision of temporal perception: the more markedly the heartbeat decreased, the less the individual underestimated the times, becoming more exact in reproducing the temporal duration.

			The relation was taken to indicate that the integration of body signals over time, especially of parasympathetic signals of the heart, may underlie subjective representations of duration. The connection held not only between objective physiological parameters and subjects’ capacity to assess temporal duration; subjects’ capacity to perceive their heart rate consciously also varied according to the precision displayed in the task of temporal reproduction. Subjects were asked to count their heartbeats in time spans lasting up to a minute. This test determined how sensitive people are to their heartbeats—how consciously they feel their own heart beating.12 Later, when results were compared with the time-reproduction task, it was quite plain: subjects who were more accurate in counting their heartbeats could reproduce temporal intervals more accurately, too.

			It follows that subjective time is the time of the body, the perception of change, and related to bodily processes. That is why the passing of time is experienced so intensely in an isolation tank. Even if external stimuli are largely deactivated, the inner body sense remains—which is also the temporal sense. Because I have a body, I perceive the passing of time. Physiological processes over time provide a temporal reference for processes in the external world.

			A further consequence holds as well: subjective time passes at different rates, depending on the bodily state somewhere between relaxation and excitement. From this perspective, subjective time is “body time.” Naturally, this does not mean that experiencing duration is equivalent to conscious awareness of physical functions. Six seconds are not experienced as a determinate quantity of heartbeats or other body processes. That would stand at odds with all experience. Physical processes simply provide the foundation; the conscious feeling of time emerges only after a whole series of other steps have occurred in the brain’s processes (see chapter 6).

			On Bodily Rhythm, Feeling, and Temporal Perception

			The idea of “body time” is not new. However, brain researchers and psychologists who investigate temporal perception have scarcely looked at this idea seriously until now. Jean-Marie Guyau, a philosopher and poet in nineteenth-century France, articulated the concept in his treatise, La génèse de l’idée du temps.13 According to his idea, the infant develops the idea of time as bodily needs arise. The child is hungry and so she cries. Expectation builds, and so does the feeling of time through the waiting period—the span of the feeling of hunger—that continues until the child is fed. Later, at the crawling stage, the child must physically exert herself to reach an object some distance away. Here, too, expectation plays a role; according to Guyau, the concept of the future emerges as a result: temporal duration is experienced as the time one has to wait until a bodily need is satisfied and as how long one has to perform some physical activity.

			Newborns already have a rudimentary sense of time. Thus, they can recognize that the frequency of their spontaneous sucking differs from the ticking of a metronome when it speeds up.14 That is, infants perceive the temporal asynchrony between their own periodic movement and a recurring, external stimulus. In the womb, before being born, the fetus encounters several natural pacemakers, to which it grows accustomed: in a state of calm, the mother’s heartbeats arrive at a rate a little faster than once a second; it takes about three seconds for the mother to breathe in and out. A newborn’s heart also beats a little faster (about twice a second), which corresponds to the frequency of spontaneous sucking. Thus the infant perceives periodically recurring body signals and carries out rhythmic movements. Bodily processes such as heartbeat and respiration could therefore represent an inner rhythm by which we measure temporal patterns of the external world. It might not be surprising, in this context, to learn that the primary brain structure involved in recognizing the heartbeat is the right anterior insular lobe—as an fMRI study conducted by a team of English researchers working with Hugo Critchley has shown.15 The more accurately subjects could feel their own heartbeat, the stronger the activity in the right anterior insular lobe.

			The insular cortex also plays a decisive role in perceiving temporal patterns of external stimuli, that is, rhythm. Researchers in Tübingen had subjects in an fMRI hear sequences of click stimuli with varying tempos in a range between 2 and 6 Hz.16 They determined that individual brain regions are sensitive to frequency: for example, activity in the cerebellum increased when click stimuli sped up. However, what became especially clear was that the left and right anterior insular cortex displayed inverse activation depending on frequency. The faster the speed, the more activity there was in the left insula; the slower the speed, the more activity in the right insula. Rhythm and tempo in music are fundamentally connected to movement (especially in dance), cardiac activity, respiration, and feelings. All these components—tempo, time, bodily feelings, and emotion—come together in functions performed by the insular cortex.

			Temporal experience, self-consciousness, and the perception of bodily states and feelings are tightly bound to each other; they cannot be experienced separately (see chapter 6). The Greek psychoanalyst Peter Hartocollis recognized as much and summed up his clinical experiences with psychiatric patients in the book, Time and Timelessness.17 Disturbances of ego-identity and affects, he argues, occur noticeably in conjunction with impairments to temporal orientation, changes in temporal perspective, and difficulty assessing duration. Indeed, an array of empirical studies has demonstrated that patients suffering from depression and anxiety generally overestimate temporal durations.18 In situations that trigger intense fear, time expands enormously: people with arachnophobia who had to view living spiders up close for forty-five seconds overestimated this interval more than people who had no particular fear of spiders.19 Unusually stressful situations lead to subjective time dilations in all human beings; for example, in a group of people parachuting for the first time (in tandem), those who experienced more fear judged that the jump had lasted longer.20

			Social psychologists came up with a devious experiment: members of a discussion group were told to introduce themselves to each other individually, so that they could later form groups of two.21 Following the discussion, separate meetings were held, and half of the participants (chosen at random) were told that no one had expressed interest in them; this was intended to create a feeling of social exclusion. The other half were told that others were interested in working with them. The (seemingly) excluded were made to feel marked social undesirability, in contrast to those who had (seemingly) found acceptance; they reacted verbally by expressing intense feelings of negative self-worth, a sense of being dazed, even of being in shock. This condition led, in tests that were then conducted, to greater present-orientation and reduced readiness to wait (see chapter 1); in addition, subjects overestimated temporal intervals lasting for forty and eighty seconds. In other words, the sense of social isolation triggered a subjective expansion of time. This study demonstrates that it is not just rare and unusual situations that lead to changes in temporal perception. Relatively commonplace fluctuations in experience can produce the same effect.

			That said, the feeling of temporal expansion can also occur when the body is in a state of rest—be it through meditation or in an isolation tank. In these particular situations of inner calm, when one concentrates on oneself and one’s corporeality, time passes more slowly and the duration becomes subjectively longer. On the one hand, intense physical excitement entails temporal expansion; on the other hand, extreme relaxation also makes time seem to last longer. Is there a contradiction here? Only at first glance. In either case, a heightened perception of body processes occurs—both when the body is active and when there is relaxed focus on the bodily self. Many kinds of meditation refer explicitly to the bodily self (“Feel how your arm is lying on the floor”). Instructions like this lead one to concentrate on individual parts of one’s body, to experience their warmth and weight. Or one might focus on one’s breath and become aware of one’s heartbeat. When we perceive the body and its processes in this way, time passes very slowly.22 Bodily presence thus creates awareness of time.

			Art and Body

			The artist Marina Abramović put the experience of time and personal embodiment on display at the Museum of Modern Art (MoMA) in New York in 2010. For three months, she was a living installation, seated immobile and silent on a chair for seven and a half hours at a stretch.23 Since she did not grant herself even the shortest break, she had to train intensively to be able to remain motionless during the performance. In addition, she had to find out what quantities of water to drink during her free time—and when—so that she would not have to use the restroom over the course of the day. In the exhibition The Artist Is Present, visitors could sit facing her and share her experience for a short while. This was a limit-experience for the body artist, offering no possibility for distraction or liberating motion. She was constantly at the center of attention for visitors. Her own body was the medium. Abramović was defenseless, at the mercy of her bodily perception—including whatever tensions or pains might arise. She was all body. In this, she was very close to the passing of time.
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