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				Introduction

				As I watched my mentor, biologist Michael Young, accept his Nobel Prize for discovering the genes that guide our sleep behavior at the Royal Academy in Stockholm in 2017, I wondered whether my husband back in New York had remembered to turn on the red light when putting our daughter to sleep. Why? Because it’s what Young, along with his colleagues Michael Rosbash and Jeff Hall, won the prize for that inspired me to try something new. His research in the Young Laboratory of Genetics at Rockefeller University in New York City—where I’ve worked as a postdoc and then a research associate since 2012—demonstrated that there are genes that regulate our wake and sleep cycles, and we can affect them in a simple way: by controlling our—and, by extension, our baby’s—exposure to light.

				You’re probably wondering what this has to do with my husband and a red light in my daughter’s nursery, so let me explain. You see, I’m a sleep scientist, but I’m also a mother of two. So I know first-hand the pain of sleep deprivation when your baby doesn’t sleep through the night, and how exhausting it is to care for a newborn who wakes every few hours. We’ve all been there—it’s 2 a.m., you’re in deep sleep, and then you wake to the piercing sound of your baby crying out in what sounds like utmost despair. Dizzy and disoriented, you take a look at your clock and sigh at the ungodly hour, but you get up and stumble into the baby’s room, trying to figure out why on earth she is so upset when she can’t possibly be hungry again. I was that mom, too many times to count. I was living 
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				in this constant state of brain fog from chronic sleep deprivation, and it was terrible. In fact, I hated feeling like that so much that I used every brain cell I had to fix my baby’s sleep. And it worked—because I used the science of sleep.

				In our laboratory at Rockefeller University, we study the fun-damentals of sleep. We explore why we sleep, how sleep is regu-lated, and even the consequences of sleep deprivation. Thanks to scientific advancements and research from our lab and other sleep experts worldwide, we now know a lot about the science of sleep. This book will give you a science-based program to help your baby get a full night’s sleep and set the foundation for a lifetime of healthy sleep habits naturally, without resorting to typical “sleep training” methods that can be hard for new parents. Because this program is based on science, you will be working with your baby’s natural desire to sleep, not against it. It will feel intuitive and gentle, instead of forced and challenging.

				By using the method outlined in this book, you will be able to have your child sleeping through the night for at least seven hours by sixteen weeks of age. How do I know? Because I’ve tried it my-self on my two children and with clients in my baby sleep coaching practice and have seen it work time and time again. When my first child, my daughter, Leah, was born, I was clueless about how to help her sleep through the night. But I naturally started in-corporating aspects of our lab’s research into Leah’s bedtime routine, and used what I learned in the lab to minimize her night wak-ings and help her fall asleep more quickly after feedings. It worked amazingly well. As Leah grew and I had another child, I continued to refine my process and distill the insights from scientific research along with my personal observations into a simple method. Now, 

			

		

		
			
				By using the method outlined in this book, you will be able to have your child sleeping through the night for at least seven hours by sixteen weeks of age.

			

		

	
		
			
				xv

			

		

		
			
				Introduction

			

		

		
			
				two babies, five years, and many success stories later, I firmly be-lieve that the science of sleep can help your baby sleep through the night more quickly and easily than you realize. I’ve translated the science of sleep into a program that works for real parents in the real world, and now I’m excited to share it with you.

				Because this book is rooted in science, it gives you a unique edge in tackling your baby’s sleep problems. What are those problems? Let’s hear directly from the parents I coach:

				“It’s been impossible to put him down for his nap.”

				“She wakes up every hour at night and wants to be fed.”

				“My three-year-old was a great sleeper from day one, but no such luck with the new baby! Help!”

				“I’m so tired I keep forgetting important things.”

				“Putting him down is a daily struggle.”

				Does this sound familiar to you? Are those statements that you use to describe your baby’s sleep? What about the following statements?

				“Today he woke up at 5 a.m.”

				“I let her sleep in this morning.”

				“He skipped his afternoon nap yesterday.”

				“She went to bed an hour earlier last night.”

				“I put him down whenever he’s tired.”

				“It’s the weekend! Anything goes.”

				“We’re on vacation! Anything goes.”

				“She’s learning to walk, so she’s sleeping worse.”

				“All babies are different. My son is just a bad sleeper.”

				These kinds of statements and sleep issues are all too common—I hear them every day in my coaching practice. All of these problems indicate a lack of routines, a poorly established circadian rhythm, and a lack of understanding about the nature of sleep itself. Erratic 
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				sleep schedules that change from day to day are prevalent and take a big toll on the parents. This book will help you understand and fix all of these issues.

				A New Solution, Rooted in Science

				While there are myriad books, articles, and blogs about baby sleep, this book contains the sleep research and scientific knowledge to help you understand which factors affect baby sleep, and which don’t. There’s endless and often contradictory advice out there on how to “Make a baby sleep through the night,” and “What’s best for baby.” While some experts advocate “baby-led” feeding and sleep-ing, others believe in strict routines. Cosleeping, baby-carrying, nursing, cry-it-out—these various methods are pushed by their proponents with almost religious belief, making a case for how vital these practices are for baby’s health and well-being.

				The reason parents are confused as to what to do is not a lack of information. The information is out there: on the internet, on the bookshelves, available for everybody to read. Many parents do just that. They read—a lot. I was one of these parents! The problem is that the information is not consistent and doesn’t lead to a clear picture of what is the best way to get baby on a schedule or to sleep through the night. Every author of a baby book, blog, or magazine article presents his or her advice with conviction, but everybody has a different opinion. Parents end up trying different things, which don’t necessarily work, and jump from one approach to the next because they are not particularly convinced about one method over another. That’s because when it comes to baby sleep, scientific knowledge hasn’t yet translated into common knowledge.

				It’s time that we brought our understanding of how babies sleep in line with the latest science. This isn’t too different from the history of hygiene. For years, no one knew the true cause of many 
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				illnesses and diseases, because germs couldn’t be seen by the naked eye. Just two hundred years ago, people still thought that washing oneself with water was bad, because water was considered toxic! But today, thanks to our advancements in science and technology, we know that germs make us sick. And we know that we can prevent illness by washing our hands regularly. Knowledge is power!

				This book will arm you with the knowledge you need to help your baby sleep through the night. My program is grounded in bi-ology and based on scientific discoveries from the past fifty years of research on circadian rhythms and sleep. My own work in Michael Young’s lab gave me firsthand insight into the vast amount of data we have on the subject of sleep, which leaves no doubt about certain key aspects of sleep regulation. All we have to do is translate this data into our day-to-day lives. The best part: it’s easy.

				To succeed in your baby’s sleep training, you are going to need two ingredients: the right method, and discipline. How do you know that my method is the one sleep method that will miracu-lously help you with baby’s schedule and make him sleep easily and comfortably through the night? As opposed to other approaches, which might be grounded in people’s personal opinions at worst and health considerations by pediatricians at best, my method is based on fundamental biolog-ical facts about our bodies and brains. Science has revealed im-portant secrets about our inner workings, and some of them have been in place for millions of years of evolution. I’m simply taking the next step and applying those secrets to baby sleep.

				To establish consistent sleep routines for baby, all we need to do is tap into that scientific knowledge. There are two main factors affecting sleep: the environmental conditions—specifically light—and our sleep behavior. The environment works in tandem with our 
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				behaviors to affect our sleep duration and quality. In addition to distilling the science into easy-to-follow advice, I will also help you maintain the number one most important tool for success in sleep training: discipline.

				Once you understand the science and methodology behind this program, you will see why the How Babies Sleep method is the road to a peaceful night of sleep—for you and your baby.

				What We Know About Sleep

				Our laboratory studies circadian rhythms and sleep, and my men-tor, Mike Young, won the 2017 Nobel Prize in Physiology or Med-icine for his lifelong work on it. Thirty-five years ago, Young and his team of researchers discovered that there are genes regulating different aspects of circadian behavior in Drosophila melanogaster, the fruit fly, including the timing of sleep. Over the years, our lab’s research contributed to painting a detailed picture of the molecular mechanisms governing our sleep behavior.

				One of the most amazing revelations to come from this research was that the genes that regulate fruit flies’ sleep are present in all animals—and even plants—on earth. In fact, these genes evolved to adapt to the planet’s spin on its axis and revolutions around the sun. They are called clock genes and they function in most cells of our body. How do these body clocks know what time it is? A special-ized part of our brain called the suprachiasmatic nucleus (SCN) is responsible for keeping time in our body and has therefore been dubbed the pacemaker or master clock. Clock genes in this master clock tell all cells of our body what time it is, regulating our physi-ology and behavior, including sleep.
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				What’s particularly interesting when it comes to regulating sleep—both ours and our babies’—is the effect light has on the master clock. The master clock is synchronized to the light/dark cycle through specialized cells in our eyes, which transmit time-of-day information to the brain. The way this “entrainment” works is the same in babies, who are actually even more sensitive to light than adults. Therefore, a big part of my method is controlling baby’s light exposure. In “The Science of Sleep,” I go into much more de-tail about the various factors that affect our sleep, which form the backbone of this program.

				The Importance of a Schedule

				When my first baby was born, before I developed the program you’re reading right now, I was overwhelmed by all the conflicting information out there. We had a nanny for Leah, a very sweet Rus-sian lady named Nadia (name changed to protect privacy), who watched the baby while I went to work. Nadia started working for us when Leah was three months old. At the time, Leah’s naps and bedtimes were still somewhat erratic, and I was hesitant to impose schedules on her. When Nadia told me that the most important thing for infants is having a schedule, I frowned. But now I know she was 100 percent right!

				It doesn’t always feel natural to mothers to impose a schedule on our babies. You might worry that waking your baby from a nap deprives her of sleep, or delaying feeding for a schedule deprives her of food. The reality is that sticking to a schedule from a few weeks of age not only is possible but will help baby—and you!—know what’s going on, and what is going to happen next. It’s important to stick to a set schedule, with regular nap, bed, and wake times. In this book, I explain why discipline is so crucial, and why repetition and routine are necessary for our goal: to make your baby sleep 
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				through the night. These same principles apply to adults, and by gently implementing the advice in this book, you will also vastly improve your own sleep and the sleep of everybody in your family. Moreover, your children will get a structured, calm, and well-rested start in life, which will carry on through later stages of childhood and into adulthood.

				How to Use This Book

				My goal with this book is to give you all the tools you need to help your baby sleep through the night by sixteen weeks of age. Much of my advice is very simple to follow, even if it’s not commonly found in other books. For instance, adjusting the kind of light you use in the nursery and the tim-ing of light exposure can make a radical difference in your baby’s sleep. Here’s what you’ll find in this book.

				The first three sections of this book form the foundation of my baby sleep philosophy. First, I explain the science of sleep, and provide a blueprint for the advice to come. My program will make immense sense once you understand why and how we sleep and what disrupts sleep. In step 1, I provide easy-to-follow guidelines to help optimize your nursery or baby’s sleep space to create good sleep habits. In step 2, I explain how to create a schedule to reinforce these habits and help you and your baby establish a routine that optimizes sleep.

				In step 3, I walk you through my very gentle and science-based method for sleep training. My goal as both a parent and a sleep con-sultant is to make this as painless for you and your baby as possible! So while I do encourage sleep training, I don’t believe it’s necessary to let your baby cry for an extended period of time. By this stage you 
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				will have made a lot of environmental and lifestyle changes to help your baby recognize when it is daytime and when it is nighttime. These changes will support the Gentle Sleep Training to make it as tear-free as possible while still being effective.

				The last three sections help you personalize the program and troubleshoot problems. I unpack common issues like sleep regres-sions, how to adjust your schedule as your baby grows and needs less sleep over time, and how to prepare for travel and other events that can disrupt sleep, especially when you’re crossing time zones. I’ll also debunk common myths, like explaining why it’s actually a good thing to wake a sleeping baby if her long naps are keeping her from a good night’s sleep.

				Throughout the book, I’ve dispersed How Babies Sleep success stories, stories from families that I’ve coached. These are actual accounts of different babies’ sleep problems (with names changed to protect privacy), and I describe how we solved them using this method. I’ve included these to help encourage you along the way, and also to help you become your own baby-sleep sleuth. You can read those stories and test how much you’ve learned: Can you solve their sleep problems? Also, you can probably find your own baby’s sleep troubles in some of the stories and learn what works—and what doesn’t. Most importantly, you can see that we always apply the same three steps—create the ideal light and sleep environ-ment, create the ideal schedule, and then conduct Gentle Sleep Training—for all babies, no matter what age and what the specific sleep problems are. My method is universal, and I want you to see that, because it will allow you to solve your baby’s sleep problems today and in the future. I want to empower you to see the recurring patterns—and their solutions!—to take the right steps to better sleep yourself, and confidently know what to do.

				By the time you finish this book, you will be a true expert in how babies sleep. Instead of making you follow strict rules, my goal is to give you the knowledge and tools that will let you confidently 
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				establish the best routine and habits for your baby and yourself. My guidelines are designed to get your baby sleeping through the night as quickly and easily as possible. But as you follow my advice, it’s important to trust your intuition and know when to modify my guidelines to fit your baby’s needs.

				Trust Your Intuition

				When I was pregnant with my first baby, I asked my sister, a mother of four, for advice. I expected her to recommend a particular book or childcare method. But instead she told me to follow my intuition. I didn’t know what she meant at the time, but after the baby was born, I began to understand.

				During pregnancy, we experience the effects of a hormonal cocktail, which lead to changes in brain connectivity and activity. What do these changes do? New moms—and dads!—experience the cries of their newborn baby in a much stronger way than women and men who have not just had a baby. An elegant study from New York University researchers in 2015 revealed how this works. Mouse pups, just like human babies, cry for their mother. Virgin mice ignore the pups’ cries, while new mothers immediately retrieve the pups and start caring for them. It turns out that the “cuddle hor-mone” oxytocin is respon-sible for this behavior. New parents—of mice or man—have high levels of this hormone. The study shows that it is specifically active in the auditory cortex of the brain, where it heightens responsiveness to pups’ cries. Injecting oxytocin into the auditory cortex of virgin mice completely changes their behavior: They are no longer standoffish but exhibit the same caring reaction as actual moms. They go and help the pups.
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				I live in New York City, and because our apartment is noisy, I sleep with earplugs at night. When we had our first baby and moved her into her own room, which is separated from our bedroom by a hallway, I was unsure about sleeping with earplugs, because I was worried about not hearing her cry. It turned out that no matter how tired I am, no matter how deeply I sleep, the slightest cry is like a jolt through my brain and has me wide awake—despite the earplugs.

				New moms report being much more sensitive to crying babies. I can attest to that. When I hear a crying baby—even if it’s not my own—it is very hard for me to just ignore it. I distinctively remem-ber a time when a crying baby was a nuisance and made me want to move away to avoid hearing the sound. Now it makes me want to help the baby!

				While this heightened sensitivity might seem unsettling, it is actually an important tool to facilitate bonding between mother and baby. By experiencing baby’s cries so strongly, you feel a lot of empathy for baby; you are extremely focused on helping him, and you pay careful attention to his needs. The increased sensitivity also makes you more observant. Your attention is directed toward the baby, and you watch him closely, trying to understand what he wants. Soon, you learn to read your baby’s cues and know what he needs—even though he can’t talk, or point, or control any of his movements yet. It becomes easier and easier to separate important from random signals, and your perception of your baby’s state be-comes better and better. There is a lot of trial and error that happens in the first days and weeks, but eventually what was first an active thought process—Is he hungry? Is he sleepy? Maybe he’s cold!—turns into a deep understanding of that little person in front of you. Before too long, you will intuitively know what baby wants, at least most of the time.

				I remember when Leah was only a month or two old. She was content in the baby swing in the living room, and suddenly she started crying. My mother was there, and she tried to play with 
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				Leah to distract her—she thought the baby might be bored. I looked at Leah and realized instantly that she was tired. She was crying because she wanted to sleep. This was not a hunch; I was confident that she was tired and needed to sleep. It was not a thought process but an intuitive knowing. In fact, I almost felt like she was talking to me. Mind you, I wasn’t hearing voices; I wasn’t hallucinating. But the tone of her cry, her facial expression, her demeanor—everything spoke to me so clearly, as if she were saying: “Mommy, I’m sleepy. Bring me to bed.”

				When to Modify My Guidelines

				Nature came up with an ingenious way to make sure we take care of our offspring, and your safest and easiest bet is to try to use the resources inside you that are unleashed by becoming a parent. What does that mean in terms of caring for a baby? It means that nobody will know your baby as well as you, and if you feel like the baby needs something, or something is wrong, then don’t sup-press that feeling, even if someone says otherwise.

				Being a new parent is a constant negotiation of protecting and letting go, and nothing illustrates that better than the path to a baby who sleeps through the night. The guidelines in this book are designed to work with na-ture to facilitate your baby’s natural sleep rhythm. But there might be many reasons why a baby can’t sleep or is crying a lot that have nothing to do with sleep rhythms and absent routines. He might be too hot or cold, his clothes might be scratchy, he might be sick, or he might feel off because of vaccines. All of these things (and many 
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				more) can make the baby cry and prevent him from sleeping. As a new parent, you’re naturally trying to spot anything that’s disturb-ing your baby’s well-being and eliminate those disturbances. Don’t follow my guidelines if you feel like something is off, and if it makes you feel anxious or very worried.

				I have kept these possibilities in mind in creating all of the guidelines in this book, and they can be modified accordingly. For example, if your baby is sick, she might need more comforting, more attention, and more nursing. It’s also typical for a sick baby to need more sleep. She might want to sleep much more during the day and night as she fights an infection. If this is the case, instead of following my schedule to a T, you should allow your baby to nap longer, go to bed earlier, and sleep in longer—in other words, put my guidelines on hold for a temporary period. When, after a few days, she’s back to her healthy, energetic self, return to her normal sleep schedule and get back to your routine. Most importantly, don’t panic about sleep training during these times. Upending your baby’s sleep schedule for a few days because of sickness will not af-fect her normal schedule, and she’ll usually go straight back to her established routine as soon as she’s healthy.

				I’m grateful that you picked up this book and have trusted me with your baby’s sleep. And now it’s time to get started! I’m excited to share with you some of the fascinating research that has led to the How Babies Sleep method, so that you can get a better understand-ing of how this method works and why it’s so effective.

				A note to my readers: To simplify things, throughout this book I address moms instead of moms and dads. Please feel welcome if you are not a mother—this book is for everyone who takes care of or is interested in caring for babies and young children, no matter what gender, sexual orientation, or marital status.
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				INTRODUCTION Key Points

					Nobel Prize–winning research from our lab points to light as a major sleep regulator.

					Understanding the science of sleep empowers parents.

					Parents’ brains are biologically altered to develop intuitive understanding of their babies’ needs.
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				The Science of Sleep

				In order to help your baby sleep through the night, it’s important to understand what causes sleep in the first place—and what disrupts it. So in this first part, I will share what we know from scientific re-search about our daily rhythms and sleep, and how to apply this knowledge through specific, easy-to-follow rules that will improve your baby’s sleep. After reading this part, you will understand why light has profound effects on our bodies, and that the timing and amount of sleep depend on very few factors, over which we have complete control.

				To share this information, I will take you into the fascinating world of sleep research and show you how scientists worldwide tackle some of the most important questions of human biology. Our scientific excursion will lead us to research done many years ago in tiny insects, and as recently as last year in humans. After a crash course in hormone biology, you will know that we want baby’s melatonin—a powerful sleep hormone—to be high at night and understand what it takes to achieve that.

				Once you understand the science of sleep, we will apply all this knowl-edge to our day-to-day life with baby! You will learn how to use light to your advantage, and how to create schedules that make sense for your baby and 
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				for you. Step by step, we will translate general scientific knowledge into practical takeaways, and condense the broad research results into three specific areas of focus: light and sleep environment, naps and schedules, and sleeping through the night. You will learn how slight adjustments at home dramatically improve baby’s sleep because they address the areas we know are crucial for better sleep.

				But first, let’s dive into what we know about sleep itself.
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				Chapter 1

				The Circadian Clock

				The day he learned he had won the Nobel Prize in Physiology or Medicine in 2017, Mike Young shared an interesting anecdote at an impromptu celebration at the Rockefeller University faculty club: The idea of a molecular clock timing our sleep and other behav-iors was initially met with ridicule. “Genes regulating behavior? Nobody believed it.” Yet, more than thirty-five years of research have revealed that our wake/sleep cycles (along with most other physiological functions and behaviors) are indeed regulated by this molecular clock that he and others first identified in fruit flies. This clock is the foundation of How Babies Sleep, and in this chapter, I will lay out the science behind it, including what the components of the clock are, where it is situated, and which factors affect it.

				We each have an internal clock. This clock helps us organize our day by regulating our behavior and bodily functions, as shown in “The Circadian Clock” illustration on page 5. It tells us to go to sleep in the evening, and to get up in the morning. It tells us to eat breakfast, lunch, and dinner, and it prepares our bodies for absorb-ing and digesting food optimally at those times. It regulates our body temperature and our immune system. All facets of our mental state, including our mood, alertness, and drive, change throughout the day and are regulated by the internal circadian clock. What is the circadian clock, and how is it controlled?
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				According to this natural rhythm, there is not only a best time for sleep, at night, but also a best time for physical activity, in the af-ternoon, and a best time for bowel movements, in the morning. The scientific name for this daily rhythm is the circadian rhythm, from Latin circa, “about,” and diem, “day.” Together, this means “about a day,” because that’s the total duration of one of our cycles: about a day. Almost all physiological processes in our body are governed by a circadian rhythm.

				All animals—and even plants—have a circadian clock, and it helps all life on earth to prepare for the sunlight and heat during the day and the darkness and cold at night. Plants need to orient their leaves so that they can start photo-synthesis as soon as the first rays of light hit them. Predators use this clock to know when to hunt and where to find their prey; for example, if the gazelle is always at the river at dusk, the lion should be on his way to the water hole before then so as not to miss his prey. Animals in colder latitudes need to seek shelter before the sun sets to protect themselves from the cold at night. These are just a few examples from the animal kingdom illustrating the function of the circadian clock: to anticipate changes in our environment.

				What happens if you put a plant in a completely dark room, where the sun never shines? It will still turn its leaves toward its anticipated source of sunlight, and they will wander with the miss-ing sun from one side of the room to the other over the course of the “day,” and it will close its leaves to preserve humidity during the “night.” All in complete darkness. The most astonishing thing is that the plant will continue to do that for as long as it lives. Which is not very long in complete darkness.

				Interesting, you might say, but what does that have to do with me and my baby?
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							The Circadian Clock

							Our inner clock creates daily rhythms in sleep, alertness, mood, digestion, heart rate, and a number of physiological parameters including the immune system and hormone secretion. Our clock makes sure that throughout the day we’re optimally prepared for changes in our environment, such as being tired in the evening when it’s time to sleep, and being hungry and ready to digest when it’s time to eat.
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				According to this natural rhythm, there is not only a best time for sleep, at night, but also a best time for physical activity, in the af-ternoon, and a best time for bowel movements, in the morning. The scientific name for this daily rhythm is the circadian rhythm, from Latin circa, “about,” and diem, “day.” Together, this means “about a day,” because that’s the total duration of one of our cycles: about a day. Almost all physiological processes in our body are governed by a circadian rhythm.

				All animals—and even plants—have a circadian clock, and it helps all life on earth to prepare for the sunlight and heat during the day and the darkness and cold at night. Plants need to orient their leaves so that they can start photo-synthesis as soon as the first rays of light hit them. Predators use this clock to know when to hunt and where to find their prey; for example, if the gazelle is always at the river at dusk, the lion should be on his way to the water hole before then so as not to miss his prey. Animals in colder latitudes need to seek shelter before the sun sets to protect themselves from the cold at night. These are just a few examples from the animal kingdom illustrating the function of the circadian clock: to anticipate changes in our environment.

				What happens if you put a plant in a completely dark room, where the sun never shines? It will still turn its leaves toward its anticipated source of sunlight, and they will wander with the miss-ing sun from one side of the room to the other over the course of the “day,” and it will close its leaves to preserve humidity during the “night.” All in complete darkness. The most astonishing thing is that the plant will continue to do that for as long as it lives. Which is not very long in complete darkness.
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				The Power of the Clock

				Say you normally go to bed at 11 p.m. and get up at 7 a.m. If I put you in a windowless apartment with no sunlight, no TV, no watches, no internet, and no other time cues, but with electrical light and food whenever you want, and books and as many movies as you like, and let you go about your day, deciding when you want to switch off the lights and go to bed, what do you think will happen?

				Well, this experiment has actually been done, and repeated over and over again with various groups of people in different countries. 
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				It turns out you will follow the same exact rhythm you had in your normal life. You will still go to bed at your regular sleep time and get up at your regular wake time, every day, for as long as you are kept under these conditions. That’s the power of the clock, and you can see how that is something that would be very desirable for our little baby, to go to bed at 11 p.m. and to get up at 7 a.m. every single day.

				How the Clock Works

				How does the clock work, and how do we use that knowledge to get the baby to sleep through the night? Because of the earth’s rotation around itself and the sun, which takes twenty-four hours, our in-ternal clock has evolved to produce a circadian rhythm of approx-imately twenty-four hours. The length of one cycle is twenty-four hours, and this length is called a period. If the earth’s rotation were slower, days would be longer and our periods would probably be more than twenty-four hours.

				What drives our internal clock, and what tells us what time it is? Almost fifty years ago, scientists discovered that the clock is governed by a set of genes in our bodies, the so-called clock genes. Working at the California Institute of Technology in the early 1970s, the geneticists Ron Konopka and Seymour Benzer asked the following question: are there genes that are required for certain behaviors that normally happen only at certain times of the day? They were able to find an answer using the tiny fruit fly Drosophila melanogaster as a model system.

				During normal development, fly eggs turn into larvae, which eat a lot and grow. Seven days later, during metamorphosis, each larva makes a little case for itself, called the pupal case. While in the pupal case, the larva transforms into an adult fly. The mature fly then breaks out of the case in a process called eclosion, ten days 

				
					
						The Cave and Bunker Experiments

						The first researcher to test human behavior in the absence of society’s twenty-four-hour activity cycle was Nathaniel Kleitman, who studied circadian rhythms in human subjects by housing them for a month in Kentucky’s Mammoth Cave between June and July 1938. Here, he imposed an artificial regimen on his subjects: instead of twenty-four hours, day length was either twenty-one or twenty-eight hours. By monitoring their body tem-perature and heart rate, he was hoping to reveal whether humans would readily change their endogenous, which means originating from the body, rhythm to twenty-one or twenty-eight hours or stay locked into twenty-four hours.

						He found that humans maintain their twenty-four-hour rhythm even when their external environment tells them otherwise—clear proof for the existence of an endogenous circadian rhythm.

						German researchers working with Dr. Jürgen Aschoff con-ducted similar experiments in the 1960s, where they established a laboratory apartment in an underground World War II bunker in the Bavarian town of Andechs. Individuals were asked to turn lights on and off according to their liking and continue their normal day/night routines. Many student participants used their time in the bunker to cram for exams. By the early 1980s, when the program was stopped, more than three hundred volunteers had participated in the “bunker experiments.” The conclusion was clear: even in the absence of light, humans maintain close to twenty-four-hour rhythms, providing further proof for an internal circadian clock.
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