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For my little girls
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No star is ever lost we once have seen,
We always may be what we might have been.


ADELAIDE ANNE PROCTER, 1859,
“A LEGEND OF PROVENCE”
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Watching the moon
at dawn,
solitary, mid-sky,
I knew myself completely,
no part left out.


IZUMI SHIKIBU, TENTH-CENTURY
FEMALE JAPANESE POET
JANE HIRSHFIELD AND
MARIKO ARATANI, TRANSLATORS
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Prologue



Everything has a beginning, a point when a single spark ignited everything that was to come. Then life separates into two regimes: before the spark, and after.


It’s hard to think back to how it all began. Looking around—at my skin, the weather, the piles of papers on my desk, the shelves of books about astronomy and planetary climate—it seems like it was always there. But it wasn’t.


In one of the textbooks that I use to teach the course Life in the Universe, an analogy is given: there are as many stars in the observable universe as there are dry grains of sand on all the beaches in the world. Even as an astronomer and astrobiologist, this shocked me. It drove home the point of just how big big truly is. This is something we’re always trying to get students to grasp in introductory astronomy courses—the sense of scale when we talk about astronomical distances and phenomena. We say things like, “If we put the Sun in Washington, DC, and shrank distances between it and everything else down by a factor of ten billion, where would the nearest star to the Sun be?” The answer: San Francisco, California.


I always get a big reaction in class when I reveal the answer. Even after wrapping their minds around shrinking the distance down by a factor of ten billion, a number itself so hard to comprehend, the nearest star to the Sun would still be across the entire country? It stuns my students, and widens their eyes. I pause for a moment at the front of the lecture hall, staring into their faces, and let it sink in for effect.


On January 20, 2009, Barack Obama became the first African American president of the United States. In the fall of that same year, I started a PhD program in astronomy and astrobiology. This was my second attempt at a doctorate. I remember feeling nervous, scared, and also proud. Together, President Obama and I could do it. Yes, we can. We could inhabit spaces dominated by white people—white men—and excel. We could blaze the trail. We were pioneers. President Obama was my cheerleader from afar, even if he didn’t know who I was. Somewhere across the country, in the highest rank in the land, or in the air traveling to distant countries to broker peace and soothe nations, was someone who knew how I felt, probably felt the same way some of the time, and was doing it anyway. His becoming president was a lighthouse in a dark sea to me, signaling with regular frequency the existence of a shoreline and sure footing close by. The inaccessible world of astronomy felt no longer closed to me if the most distinguished appointment in the country was now occupied by a Black person.


Returning to astronomy with my whole heart meant leaving something behind—a career in acting. Acting and astronomy lit up my life in different ways, and each seemed to demand all of me. When I left astronomy to pour myself into acting, I thought it was for good. But dreams don’t die. If left unpursued, they recede, and then lie dormant. But they persist, nudge, sometimes elbow you right in the gut and demand to be acknowledged. That’s how it was for me. I fell in love with something, and I never really fell out. But it wasn’t the only thing. This made life complicated. Is this your story too?


There is a type of planet that is very different from the Earth. This type of planet rotates so slowly that the length of its day is the same as the length of its entire year! On one side of the planet—the side facing the star—it’s always daytime, and its sun stays fixed and relentless in the sky above at high noon. On the other side, it’s perpetually night. Can you imagine the Sun never rising where you live? Never setting? Ever? This happens at the poles of the Earth at certain times during the winter and summer months: the Sun never dipping above the horizon, or never leaving. But eventually, the Sun returns to view. Eventually, the Sun recedes.


Not on this planet. On this planet, the day side, baking under the eternal noon of a different sun, could be too hot to support life. And the frigid night side, bereft of the warmth from its star, could be too cold. But there is a place that life might have a hope of existing on this planet: along the dividing line between the two halves, a line called the “Terminator.” (Yes, this makes me think of the action-packed films too. And indeed, a movie or TV show is often the catalyst for much in my life. You’ll see what I mean. But this is a different kind of terminator. One far more neutral.)


My research team calls planets with climates amenable for life only along this boundary line between two inhospitable extremes “Terminator Habitable.” We weren’t sure if they could exist; we did a lot of work to figure out that they can. I’ll tell you about the kind of work soon. First, though, I had to ask the question, “Could planets exist with this type of climate?” I started there. A sense of wonder is always a good place to start.


We start out in this life as babies looking out at the world in wonder. We discover things we like, things we don’t like, and things we love. We make a choice, and try to create a future with it that fills us up inside. Along the way, life happens. We might abandon some of those loves—to support ourselves and our families financially, or because what we wanted to do doesn’t seem possible, because it’s too hard or it’s too late or it doesn’t make sense, no one’s ever done it before. Does any of that ring true for you? I wrote this book for you, so that you know that it isn’t too late to have what you really want in this life, whatever that is, and whatever you perceive as obstacles blocking your path. You may feel like a rare, magical unicorn at what you are trying to do with the background and set of circumstances that you currently have. But you are not alone. There are other magical unicorns in the meadow.


I started my life with one thing: science. Astronomy, to be specific. And I dove into it. Then I found something else I liked: the arts. Acting, to be specific. So I dove into that instead. Neither one by itself felt fully right. I spent a lot of time contemplating how to make them both work. I spent more time wondering if it was even possible to. I’d never seen it done. But I had a hunch that there was no one way to do it, and possibly even more ways than I could imagine. So I took a risk that if the interface between the two worlds felt like home, there would be air there to breathe. I was right. I see it confirmed in these “Terminator Habitable” planets. The “in-between” can be sustainable. There are all kinds of planets out there. The universe is a very big place. There is room for it all.
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The Big Bang



The sky was my first love. As a child, I was always looking up. So much so that I often bumped into things, running into poles and buildings on the street. There was so much going on up there, and it seemed far more interesting to me than walking around with my eyes pointing straight ahead, unaware of it all.


As a kid, I wanted to be a lot of things when I grew up. Did you too? For a while I could only think about becoming a Dallas Cowboys cheerleader. I don’t remember when that dream formed itself in my mind. It wasn’t like I watched a lot of football as a child. But back in the ’80s, the Dallas Cowboys Cheerleaders were larger than life. There was probably a Super Bowl that I watched and saw them jumping and dancing and kicking up their heels high as they cheered in those white ten-gallon hats and blue-and-white vests and short skirts with tassels everywhere. And of course, white cowboy boots. I wonder how comfortable those were to dance in. I wanted to be like them—beautiful and white and always wearing those outfits.


When I was seven or eight years old, I would put the neck of a sweater over my head so that the rest of the sweater fell down my back like a cape and only my face was visible through the opening. I’d go to the playground and get on the swing with my sweater on my head. I would build momentum, going higher and higher in the air until it felt almost like I was flying. The sweater on my head felt like hair—flowing, long, fine, golden, “white girl” hair. I’d fling that sweater around my head like I was in a Pantene commercial. I wanted hair that flowed down my back, rather than hair that stood up dark and kinky and coarse, that stopped my fingers as I tried to comb through it. The Dallas Cowboys Cheerleaders were the epitome of “all-American” beauty. And that’s what I wanted to be: a beautiful all-American girl.


My mother was appalled. A PhD in music theory and composition, a professor at a progressive college in Amherst, Massachusetts—this was not what she had raised her daughter to aspire to be. She had high hopes for me. All she could do was pray that my aspirations would change with the seasons, if not sooner.


They did. I decided one day, probably after visiting the school administrative office on an errand for my teacher, that I wanted to be a secretary. I was fascinated by the number of office supplies that the desks of secretaries contained—ledger books and notepads, files that got inserted into cabinets and other shelving units. There were paper clips and binder clips, and thumb tacks stuck pinching papers against cork bulletin boards. I loved the idea of taking notes. What were all of these communications about? I wanted to know.


My mother winced again. Now of course, neither cheerleader nor secretary is by any means a shameful occupation. But you have to understand where I came from. In my home, education was prized almost above everything else. Education was how you got better jobs, houses, bank accounts with nonzero balances. Not many people in my family had graduated from college. My mother going all the way to getting a doctorate in something had brought up lots of feelings in extended family members. At least, this is the story I heard growing up. How my mother was treated as if she considered herself too good for them. Without much in the way of open communication, the relationships withered and fossilized. It was me, my mom, and my grandmother for most of my childhood, with male figures who came and went—father, then stepfather, then later, when I went to college, another stepfather.


My mother and father were professional musicians. They created my first and middle names out of vowel sounds. Ah-oh-muh-wah. Lah-lah-hee-ay. No glottal stop at the back of the throat between the sounds (you might need to look that up—it’s where you stop the flow of air through your throat by closing your glottis, which lies at the back of it). Just nice and fluid. My name was a chant. Aomawa. Aomawa Lalahie Aomawa. Aomawa. I wish I could sing you the notes, but maybe it’s better for you to have your own version of it in your head. My parents created a meaning for my name too. Aomawa Lalahie together means “Spiritual Strength.” Not bad.


Throughout my life I have been asked if I have a nickname, usually after being asked, “Is that African? It sounds African.” Sometimes people guess other origins, like Hawaiian, or Native American, or Japanese. I like this, because it seems less like they are making assumptions based on my skin color. The best question I’ve gotten is “Where does your name come from?” Pure question, no assumption.


“My parents made it up. They’re musicians. They created it out of vowel sounds.”


I watched their eyebrows lift toward the sky.


The only person who calls me anything other than Aomawa is my mother. She calls me Aom, but pronounces it like Om. I’ve always loved her nickname for me. Later, when I started doing yoga, I loved the Om in my name even more.


I didn’t love my name at first, as a kid. I wanted to have a “normal” name, like “Sarah” or “Jennifer” or “Rebecca,” a name that was easy to say, that didn’t make the teacher pause before saying it at the start of each new school year; at the start of any new anything, really. What followed was always a butchering of it—uh-mow-uh or Ay-oh-mow-uh or Admanda (attempting to find something familiar in my name). Other kids weren’t kind.


It took years, but somewhere around junior high school, it started to be cool to stand out, to have a name that no one else in the world had—I embraced it and never looked back. I still always know when someone has gotten to my name while reading a long list of names for the first time. I listen for the pause, and I’ll often beat them to it, saving them from that first pass by telling them how to say it right from the start. Much later, I’d even start out my science talks with a pronunciation key and lead the audience in a group practice of how to say my name. I took ownership of it.


My parents’ marriage lasted only two years. Then they went their separate ways, my dad plunging himself into his music and travel, my mother going on to graduate school, a faculty job, marrying again, having my brother, ten years my junior, and later, after a new marriage, my sister, twenty-one years younger than me. Though decades have passed, their band reunited recently. My mother and father toured Europe in 2010, and then again in 2019. They recorded an album in London. They were working on a new album as I wrote this. My father has assembled a new version of the band and is still touring. The thread of creation through the arts that brought my parents together, and brought me into existence, still runs thick and strong through our family.


I grew inside of my mother as she played and danced onstage with my father. In pictures she wears gorgeous multicolored outfits with belly out and bulging, flute in hands against mouth. All that music is in my blood.
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I am thinking about a time when I was ten years old and we lived in La Jolla, California, while my mom was pursuing her PhD at UC San Diego. We lived in graduate student housing, in a two-bedroom ground floor apartment. My grandmother and I shared a bedroom, and Mom had the other one, which also held her music composition table, and later, a crib when my brother was born. But that would come later, after my stepfather John, who is dead now, entered our lives. At this moment in my memory, it is just me, my mom, and Grandmother. Grandmother is sitting in her rocking chair in the corner of a softly lit living room. She is praying. She isn’t praying for a relative to emerge safely from surgery, or for an end to some war on the other side of the world. She isn’t even praying for food for us for the next day. She is praying for my mother to come back safely from the grocery store.


We were a house full of women who were self-sufficient and independent. I never knew my mother’s father, but he cast a big shadow that filled every room. A truck driver, a drinker. He died from a heart attack at the age of forty-two, when my mother was in boarding school in Putney, Vermont. I would hear stories of when he and my grandmother would “fight,” meaning he would get drunk and beat the shit out of her. I learned this years later. How my grandmother told my mother to always be nice, so that relatives would take her in if something happened to her. The under-current of fear crept into my mind and behavior too. I always called if I was going to be late coming home from a friend’s house. I never fell asleep when my mother and I were driving home at night. Grandmother told me not to. Something bad might happen. Mom might black out at the wheel like Grandmother had long ago. Our fear was electric. It powered us. It also got things done. It kept the lights on after the third notice of delinquency.


My mother shopped at high-end cosmetic counters. I loved the makeup and would run my delicate fingers over her cosmetic bags and shoeboxes full of blushes and eyeshadow palettes and brushes. I learned the brands that were the best—Shiseido, Shu Uemura, Lancôme, Estée Lauder. In my teens, the Clinique 3-Step skin care system was my introduction to this kind of makeup and facial care. I was instructed to cleanse with the bar first, then rinse. Pat dry, then use a cotton ball to sweep the toner across my face. It stung a little bit, but also felt refreshing. I learned this was what an astringent was. It removed impurities. Impurities were dirt, grit, sweat—everything that attached itself to my face as I flew through the day. Lastly, the yellow moisturizing lotion. My mother taught me to be patient with each step in the process. It was how my skin would stay clear. I did as I was told. I pored over her Elle and Vogue magazines. She wasn’t above the Redbooks or the Marie Claires, especially if there was a woman on the cover she admired, like Isabella Rossellini or Linda Evangelista or Christiane Amanpour. Their high cheekbones and long lines, faces from another time, heritages steeped in the combined traditions of multiple cultures—women not easily figured out—were my mother’s thing. I found young faces like mine in the pages of Seventeen and Glamour. The two of us ogled the glossy pages of these magazines, gently turning each page as if it were an ancient Hebrew text unearthed from a dusty tomb in Acra. These were our jewels, and our maps to beauty and glamour.


I wondered why money never seemed to stay long in our home. My mother was a professor, after all. At the beginning of the month it rolled in. Dinners out followed, along with new clothes and makeup for us, toys for me and my brother. By the end of the month, we were stretching our pantry into a taut rubber band. My mother’s colleagues planned vacations to islands and other countries. On my mother’s sabbaticals, we stayed home. I never made the connection until my early thirties, when I found myself doing my own kind of math at high-end department store cosmetic counters, in CD stores, at Beverly Hills spas that served celebrities. As the Earth continued to spin, never stopping to take a breath, something was missing, and I was afraid to sit still to figure out what it was. While the sky full of stars rotated above my head through the seasons, I was afraid to look in the mirror. I might notice that I didn’t know the person staring back at me.


I had been told since as far back as I can remember how much I had been wanted. My mother couldn’t wait to have me. I had been wanted in the world, from the start. I knew that not everyone had been told that. To start out in this world as someone who was loved meant something.


But I didn’t know who that person was that was loved. I knew who I needed to be, for my mom, for my grandmother, so that everything would be okay for them, and for me too. But I’d lost myself. And I didn’t want to see that then. So I shopped instead. I thought that by bringing more things into my life I would compensate for what was missing. I hadn’t thought about something. When the gas tank is empty, filling up the car with everything else you think you need besides gas won’t solve the bigger problem. You’re still stuck.
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My mom might have been one of the few in her family to graduate from college, but the distinction of the first in the family to go to college belonged to her mother, my grandmother Delphine, who lived with us after my parents divorced when I was two and we’d moved south from Oakland.


My grandmother loved numbers. She majored in mathematics in the 1930s at Tennessee State University, a historically Black college. She was the only woman in her class. As sparse as Black women are today in math and science programs, in the 1930s they were virtually nonexistent. She raised chickens to put herself through school. She kept a coop in her backyard and sold the eggs. One day the chickens escaped from the coop. That was the end of her college career.


My grandmother was as strong as they come. She went on to weather a lot—a stillbirth, the violent drinking and truck-driving husband, and keeping afloat a hair salon in Buffalo, New York. She didn’t back down from many things. This is why I know things had to have gotten bad for her to leave that math program. As a Black woman sitting at the front of a lecture hall full of Black men, she was never called on. Instead, she was ignored, like a shadow. When she lost her coop of chickens and the financial support they brought, it was the final blow. But she was always trying to get back. When I knew her—that is to say, when our life spans overlapped—she had stacks of textbooks on her bedside table. Math textbooks, accounting textbooks. She went to night school. She would often sit in her rocking chair with a pencil and scribble numbers onto the back of an envelope. She never missed the televised California lottery announcements. Even when they didn’t match the numbers she’d chosen, which was every time, she recorded the sequence of numbers in her notepad. She combed through those sequences later, looking for patterns. She watched The Price Is Right on weekday mornings. Not for fun: she was doing research. She would guess the prices of the living room sets, Jacuzzi tubs, and four-wheel-drive vehicles that would emerge from behind the moving walls on the show. Amid the cheers and oohs and aahs of the studio audience, Grandmother was doing the math in her head. She might be on the show someday, and she wanted to be ready. Learning how to guess a number that was close enough to the actual price of a consumer good without going over it was a skill—one that didn’t require the bachelor’s degree that she didn’t have. Instead, it used her real-world experience shopping for her family over the years.


Grandmother worked with numbers at Naval Air Station Miramar in San Diego. She was a civil servant, not a member of the military. She was single-handedly responsible for my winning the school cookbook sale. She took the order form I’d gotten from school and brought it to her department at Miramar. I sold over one hundred cookbooks and won the grand prize balloon sticker with my name on it, affixed to the top of the class cookbook sales tree. And, most important to me, a gift certificate for books.


Miramar was the home of the Blue Angels, the renowned air force aerial flight team. We went to Miramar on weekends to watch them fly. We would load up coolers and blankets and lawn chairs and line up for miles. Then we’d crane our heads back in the hot sun to peer up into the sky and watch these cobalt and mustard-yellow planes cut through the burning blue in death-defying, intricate formations, coming within yards of each other to make bow ties and diamonds in the sky.


I would watch the sky’s piercingly clear crystal blue, punctuated with fluffy white streaks of contrails. That blue was a feeling. I would lie back on the soft checkered blanket and feel as I watched. I felt the tiny hairs of my arms warm and sink closer to my skin and release, relaxed by the temperature of the Sun. I didn’t know then how truly unique the Sun was, its yellowish-whitish glow so uncharacteristic of the vast majority of stars in the night sky, which are mostly redder and cooler and smaller. Then, I simply felt comforted by the blue as I watched the planes dive and curve and make patterns and shapes that I could hold out my fingers to trace. The blue was for me, so that I could see these planes in the sky, so that my family could live and work and enjoy something special on the weekends with the rest of San Diego. No place else existed. In no other town or state or country was the blue this blue.


I wouldn’t truly understand how the sky got to be that blue until graduate school. How it wasn’t from the sky reflecting the color of the ocean. The blue is everywhere—over the Sahara just as well as over the Mediterranean. How the sky is an atmosphere. How the tiny pieces of that atmosphere are really good at scattering blue light from the Sun much more than any other kind of light. How humans have only known this for a little more than 150 years. All that time before, not knowing what caused the color over our heads. When I found out, the new knowledge was an emerald jewel I kept inside my body, warm and glowing near my heart, with a thin silk thread connecting it to my mind. I could never not know this now.


Miramar was also the home of the original TOPGUN fighter pilot training school that inspired the 1986 movie. I still remember the moment in that movie when Kelly McGillis’s character, Charlotte Blackwood (call sign “Charlie”), was introduced for the first time for who she really was, the morning after the night at the bar when Tom Cruise hit on her and thought she was just some random chick. The next morning in flight class, wearing sheer black pantyhose and pumps, she walked down the aisle between the two groups of male fighter pilots in their jumpsuits. Michael Ironside said in his gravelly voice, “She has a PhD in astrophysics, and she is also a civilian contractor, so you do not salute her.” Charlie got to the front of the class and whipped her head around, her Aviators with the mirrored lenses shining, her wavy blonde hair catching the sunlight. I remember thinking, Hell yeah, astrophysics. Sign me up. I want to be a badass like her.


A year later, when I was twelve, my school class was shown the movie Space Camp, about a bunch of kids who accidentally get launched into space while they’re at space camp over the summer. As I watched, I got really still. You know, the way you get when everything about something is you—all for you—and you know it, even if no one else does yet. I had always wanted to go to space camp, but we could never afford it. Still, the kids in this movie—a young Joaquin Phoenix, Kelly Preston, Lea Thompson, Tate Donovan, and Larry B. Scott (the Black guy from Revenge of the Nerds; I had to look him up. Why didn’t he get to have his own romantic love interest in the film?)—were me. If they could get launched into space, then I could too.


Everything as we know it and see it today came from a tiny, pregnant point of nothing. In nearly the smallest fraction of a second, 13.8 billion years ago, this point exploded into a sea of darkness, expanding outward fast and wide in all directions. First hot and dense, as energy spread out, stretching, things started to cool, building an outline of structure for matter and form to develop. That is how our universe began. That is how the promise of everything that came after, including you and me, was born. Once the universe became cool enough for gas to condense, the gas flattened and began to spin. The first stars formed in these clouds. Small debris in these gaseous disks found other debris in the darkness, pulled together by mutual affinity. Once large enough, the weight of their own gravity began to tug and pull and spin them into spheres, where they became planets and moons. This is how things grow in the universe—by gravitational attraction, and the accumulation of larger and larger bodies to form something new. But first these bodies have to find their kindred in the distance between to reach their full potential. Accretion is a mysterious process. Bodies wander aimlessly in the darkness, until something happens. In a flash of brilliant light from a projector screen burning through my eyeballs, I was home.










Expansion



My mother purchased a set of World Book Encyclopedias. I fell in love with them, how I could pick a volume for any letter and look up subjects in it that started with that letter. I could read and learn all about those subjects. And see pictures too. World Book Encyclopedias weren’t like Encyclopedia Britannicas, full of tiny text on rough paper with a few sketches in gray scale. They were printed on shiny pages that felt smooth underneath my small fingers, and in color. When for a brief moment in time I wanted to be an orthopedist, I got out the O encyclopedia and looked up orthopedics. I read all about bones. Bones went throughout the entire human body. There were so many of them—206!—beneath the surface of the skin, with tissues and cartilage threading between.


The afternoon that I saw Space Camp at school I ran home and got out the A volume of my World Books and looked up astronomy. The pictures stopped me. Stars and colors—pinks and blues—in space. Wispy threads of what looked like fabric wafting through the blackness. I would learn much later that these shapes were something called nebulae—clouds of ionized (aka “excited”) gas, the electrons getting more energized as a result of starlight shining on them. And since energy is conserved—what goes up must come down—those excited electrons calm down like children after a sugar high. The electrons release that energy as tiny particles of light called photons, with color and brilliance. I would learn later how those nebulae are nurseries. Stars are born in these dense clouds of excited gas. But here, now, looking at the pictures for the first time, they were simply pretty and powerful and I wanted to see more.


I looked up astronaut. I saw a picture of a man in a large white puffy suit, a helmet on his head with a clear visor in front. He was floating in space, attached to a chair called a Manned Maneuvering Unit, or MMU. I saw a picture of a large structure in space—one of the early Russian space stations—where people lived and worked. And not far below it was the bluish glow of something large and curved. I read the words low-Earth orbit. That larger thing below was the Earth! Where I was standing right at that moment. Years later, I would see pictures of the Hubble Space Telescope taken by space shuttles separating from it after servicing visits, the backdrop of the curvature of the Earth, the blue sky shading into black. Those people—astronauts—were not on this planet. They had left it, escaping the pull of gravity. Nothing that happened on the Earth during the time they orbited this planet would affect them. An asteroid could hit, a bomb could explode, and there they’d be, suspended, untouched, unfazed by everything we had grown up to believe mattered.


I wanted to be up there.


I plotted my entire career trajectory that afternoon. I would get a PhD in astronomy from the best science school in the world—MIT. Then, after a few years of professional experience, I would apply to NASA’s astronaut candidate program.


I devoured television shows and movies about space and science fiction. My family watched Star Trek: The Next Generation every week. The Abyss. Later, Apollo 13. The Battlestar Galactica reboot. I salivated over the stories, putting myself in the characters’ places, living their precarious lives in the deep unknown reaches of existence.


When I was fourteen, I was at the top of my math class, along with a boy I had a crush on. I didn’t want to miss out on anything he was doing in school. I found out he was applying to Phillips Exeter Academy, an elite prep school in rural New Hampshire. So I applied too. When I went to visit, I found out that they had their own observatory. That’s what got me.


I went to Exeter in the tenth grade and forgot about that boy. We both dissolved into our own lives, dictated by the location of our dorms. He had gotten into a dorm at the far outskirts of campus. I’d been assigned to Dunbar—the dorm to be in as a girl. It was central and full of blonde rich girls who dressed like they’d just gotten out of bed. They knew how to have fun. My life opened up, into dances and lip-sync contests and pining over other boys.


Every day I walked into the dining hall and had my daily inner conflict: Do I sit with my white dormmates, or at the Afro-Latino Exonian Society table, where most of the other Black and Brown students sat? Some days I steeled myself and, tray shaking slightly, walked over to the table of Black and Brown faces. I asked timidly, “Can I join you?” Someone nodded or said a quick “sure.” I sat there in silence mostly, listening to whoever was telling a story or a joke. I smiled and laughed at the right times. I didn’t feel comfortable. But I felt relieved. I wasn’t denying my heritage or my people today. I was sitting with them. No one could call me a “Klondike” or an “Oreo.” No one could tell me that I didn’t know that I was Black today.


On other days, I wanted it to be easy. I’d walk in with my dormmates, get my food, follow them to a table on the other side of the dining hall, and continue the conversation. I’d be the only Black face there. When my roommate and best friend, Yvonne, a Mexican American who didn’t seem to struggle with the same conflict (she sat at the Dunbar table or with her boyfriend), sat with me, we were a Black and a Brown face in a sea of white and blond and sandy-brown hair.


I had more to say at these meals. I lived with these girls. We had boys to talk about who visited the dorm. I usually had a crush on one of them. And he was usually white. Or better yet, someone who was white but acted like many of the Black students who hung together. He listened to the same music, used the same slang. This kind of boy was attractive because he could weave in and out of both hostile territories without detection. I thought that since he was familiar with both of my worlds, he would understand me. Again, I was doing the wrong kind of math. I was too young to know how many other variables needed to be part of that equation.


We had boys in common, but the lives of most of my dormmates were still different from mine. Few, if any, of them had ever feared the electricity being turned off in their homes. Few, if any, were on financial aid, which meant they didn’t have to have a job on campus, like mine giving tours to prospective students and their families for the admissions office. Few, if any, had gotten a letter at their home telling their parents that if the tuition wasn’t received by the end of next week, the administration would be happy to help them find another school to attend. Few, if any, had escaped out the back porch door when an argument went bad, mother and grandmother in tow, leaving a defeated stepfather in the living room to break toys and wonder how things had ever gotten to this point. Few, if any, worried about dressing nicely for class to make sure the school knew they were grateful just to be there, to be allowed to study in such a place, next to children of parents who occupied the top 1 percent of earnings in any country. Few, if any, worried about what table they should sit at in the dining hall every day, and who might judge them for that choice. Few, if any, worried about such things at all.
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As soon as I could, I took astronomy courses at Exeter. My instructor, Mr. Harper, was a cheery older man from New Zealand with a full head of short, sloppy, salt-and-pepper hair and a small pair of spectacles that he wore at the end of his nose. With a broad face, a wide, boyish smile, and lightness in his feet, he seemed to be so excited to be there in the physics classroom, teaching us about the universe. He told us to start keeping astronomy logbooks—notebooks where we sketched what we saw in the sky. We met in the crisp autumn night, out past the fields where students played soccer and field hockey, and stood in a semicircle. He pulled out a row of small Questar telescopes, no more than 18 inches long and 6 inches wide, and walked us through the different parts. Here’s how you remove the lens cap. This is the eyepiece. Look through it and you’ll see a pair of crosshairs intersecting in the center. That’s where you want to put the object you’re looking at in the sky. But look. If you put a star at the center of the crosshairs, wait fifteen minutes, then look through the telescope again, the star won’t be in the same place. Do you see that? Why is that?


We talked about how the Earth moves. It rotates—360 degrees in twenty-four hours. Wherever you are right now reading this, stand up and turn around in a circle. That didn’t take you very long. But the Earth is much bigger. So it has to turn a distance forty million times larger around before it has done a full rotation. It takes about twenty-four hours to do this. Three hundred sixty degrees in twenty-four hours means that it turns 15 degrees per hour. This is how fast the Sun moves across the sky throughout the day, and why it does.


Fifteen degrees in one hour is a lot. If you hold up your pinky finger at arm’s length against the sky, the width of that finger is 1 degree. It wouldn’t take long for a star or a planet or even an entire galaxy to drift right out of the little field of view you’d see through the eyepiece of a telescope. So we did something called polar alignment. Mr. Harper showed us how to point the mount of our telescope at the North Star, Polaris. Then we turned on the clock drive. This is an interior motor that keeps up with the Earth’s rotation, so that whatever we put in the center of the crosshairs of our eyepiece stayed there. We had learned in class how Polaris looks stationary in the center of pictures showing “star trails”—concentric circles of the light from surrounding stars. We learned that was because Polaris is the star that the North Pole—and the axis of our planet that runs through it—points to. The rest of the celestial sphere over our heads appears to revolve around Polaris as the Earth rotates through its twenty-four-hour day.
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My alarm clock beeps loudly in my ear. It’s 3:30 a.m. I feel that striking moment within a dream, when I am awake yet not fully aware. I slowly ascend from the immersive deep, craning toward the shore of consciousness. I grasp it, and emerge above water. I collapse, exhausted. The alarm becomes part of the here and now. That’s right. Our class is meeting out past the fields at the observatory. This needs to be done at 4 a.m. Jupiter is in the sky in the wee hours of the morning in early February.


I pile on three layers—undershirt, turtleneck, sweater—followed by puffy blue parka, hat, mittens, and snow boots. I grab my backpack with my logbook, pen, and a flashlight, and head downstairs and out the front door of our dorm. It is pitch black. It feels like I am the only person awake in the world.


As I trudge through snow-covered fields, about six inches deep, I start to see other dark shapes converging on our shared destination—two large white domes, painted that color to reflect the sunlight during the day and keep the instruments cool inside. We are all headed to the same amphitheater to enjoy the quietest show in the history of public events.


We set up our Questars in a semicircle outside—two people per telescope, so we can help each other out. We polar align our telescopes and are told to find Jupiter in the sky. It isn’t hard to spot. In a sea of tiny points of light, a planet easily stands out. Planets don’t twinkle. Jupiter’s light takes forty-three minutes to get to us, standing in a semicircle in rural New Hampshire. Light from the closest star—Proxima Centauri—takes 4.3 years. Light from the nearest galaxy to us—the Andromeda galaxy—takes 2.4 million years. Once that light gets here—once we see that galaxy through a telescope—who knows what the galaxy looks like in real time, 2.4 million light-years away, where it sits in a spiral of stars in the silence of space? Is it even still there?


The light from stars passes through so much more “stuff”—space and dust and gas and our planet’s atmosphere, which tickles and dances in a star’s light, making stars twinkle. We call this scintillation. I like twinkling. It’s one of the first songs children learn. Twinkle, twinkle, little star, how I wonder what you are . . .


“Is it twinkling?” I ask, in another time and place.


“No,” she says, in that other time.


“Then it’s not a star. It’s a what, honey?”


“A planet!”


The light from planets doesn’t have as far to go or as much stuff to pass through. Their light hasn’t been as spread out. Planets stare right at us, and we can see them, straight and pure and constant. No twinkling. At least, not from planets in our own solar system. Planets around other stars are another matter entirely. Here, now, it’s 1992, and no one knows anything about those other planets yet.


I point my telescope at the tiny pinkish white blob that looks bright and steadfast in the southwest sky. I put it in the center of the crosshairs of my eyepiece. I stare. The first thing I see are thin bands across the planet’s disk. These are atmospheric gases and swirling clouds—ammonia, hydrogen sulfide. Ammonia ice. The atmosphere is active. And to the side, down in the lower third of the planet’s disk, a large red oval—a giant hurricane.


I watch. I don’t want to look away, for fear of this thing disappearing. Is it really out there, a giant ball in space? Then I see something else. Tiny dots. This is what we’re here for. I count four of them. I would learn that there are forty-nine others. But these are the biggest. Big enough to have formed themselves into spheres. They appear as dots suspended next to Jupiter—three on one side, one on the other. They are Jupiter’s moons—Io, Europa, Ganymede, Callisto.


I sketch what I see in my logbook. I note the time. Mr. Harper passes out hot cocoa. I let the paper cup warm my fingers, and place my nose and mouth above the lip of the cup. The steam wafts up into my face. The smell is rich milk chocolate mixing with the freshness of the crisp air. My nostril hairs begin to relax. The stars burn brightly over my head.


Later, I look through the eyepiece again. The location of the dots has changed slightly. I make notes on position, time. After some more time has passed, another look through the eyepiece. More measurements. We head inside the main observatory building, take off coats, and look at our data in the red light that illuminates the room so as not to ruin our night vision. We sip cocoa as we refine our sketches and check our measured positions and times with others. We will discuss it all in class. But not today. Mr. Harper has canceled the regular class time so that we can go back to bed.


The period of Jupiter’s moons—that’s what we were there to measure. We needed to know how far each of the moons moved over how long a time. That’s all a period is—how long it takes to do something. From a small measurement on that chilly February morning, of a small distance covered in a short amount of time, we got a rate of travel. From the knowledge of the average distance between Jupiter and each of these moons, which we looked up in catalogs, we had all we needed. Io is closest, orbiting around Jupiter in just under two Earth days. Then comes Europa, which orbits in three and a half. Ganymede next, at a little over seven. Then Callisto, the farthest out, orbiting Jupiter in a little less than seventeen days.


That I could measure something in space, just by looking—this was the shattered ceiling of the Earth, ascending up and through the atmosphere into nothing, and everything else. Everything up there was waiting for me to reach out and unlock its secrets. Nothing existed unless I watched and noted it in my logbook. And at the same time, I trusted that, as I laid my head on the pillow to recapture lost hours of sleep, the celestial sphere would continue to revolve around my bedroom in my dorm, within my little corner of New Hampshire, in the frost of a winter hemisphere on planet Earth. This was the tremendous selfishness and audacity that I claimed, alongside my awe and humility in the face of galaxies full of stars, which would eventually lift their veils to reveal orbiting planets. I knew inside that all of this we call the universe was for everyone. At the same time, it only felt tangible—personal—if it was mine, for me alone. I wondered if it must be like that for everyone. I didn’t care much, though, if it wasn’t.
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In my senior year I became a proctor at the observatory. I was given a set of keys to the domes and the main building. I unlocked the doors and set up the telescopes for public viewing nights. When the Moon was out in the winter, people lined up to see its craters and dark basalt seas—called mare (pronounced maw-ray)—up close, a blanket of snow reflecting the Moon’s light back up into the sky and making it seem almost day. When Saturn came into view I trained the 14-inch Celestron reflector telescope on it and encouraged people from town to look through the eyepiece. I watched as their eyes got big and they pulled away to look around to the telescope’s mirror. Then they followed the instrument’s direction with their naked eyes, up through the rectangular opening in the dome, and into the distant sky, searching for the planet they had just seen up close. Then back to the eyepiece. They couldn’t believe that what they were seeing was real. Saturn through a telescope looks exactly like a sticker. The rings—majestic bands circling a planet so tenuous and light that it would float in a bathtub large enough to hold it—are easily visible with relatively low magnification. Some objects, like comets or stars, give only fuzzy details through a telescope. They are too far away or too much like blobs to give you much up close. Saturn is different. All of that ice and dust bound by gravity into hula hoops around the planet. They turn the planet into a queen, with halo wreaths, ever honorable and stalwart, suspended and breathtaking in eggshell hues.


The observatory was my shelter. Whatever happened back across the fields on the main part of campus—bad exam grade, guy I liked not liking me back—I could always go there and open the dome, turn a telescope to something steady and beautiful in the sky, and be home.


The observatory gave back too. I brought the boy I had a major crush on that year there. In a bold move, I’d asked him to the senior dance—our version of the prom—after barely speaking to him for most of the year. He wasn’t much of a talker. He frowned a lot. But he was a straight shooter. If he didn’t like someone, he didn’t pretend to. What you saw was what you got. I liked that. I also liked how aloof he was. I liked the challenge of making him smile, and thought about what that would feel like. I knew if he said yes, I would warm him up. He did. I brought him to the observatory and showed him planets and the large bright Moon through the telescope. Then I kissed his cheek. He didn’t know what to do with that.


After I closed up the dome, I found him sitting on a grassy hill outside, his arms folded around his knees. I sat down next to him. I told him it was okay. He turned and put his arms around me, brought his face close to mine under his baseball cap, and guided me back onto the grass.


“You’re a strange girl,” he whispered low and deep.


“Is that a good thing?” I said.


“Yes,” he replied.


I remember how my lips felt warm and curved into his curves and grooves. I remember gentle stubble grazing my cheek. I remember that he asked me if I wanted him to stop. I said no. Not stopping meant we would kiss and kiss and kiss, and that I would have chafed lips for a week afterward. Not stopping meant he would raise my shirt and unhook my bra in one quick gesture, and find my nipple with his mouth and tease it with his tongue, tracing circles around and around. Not stopping meant, when I got home that night, still a virgin, the magic went with me, without any of the worry of what the hell did I do and what could happen. Not stopping meant that I was safe, and still so very, very different from anything I’d ever done in my good-girl life, and reliving that perfect moment in time over and over again, after the playby-play with my dormmates in my room after curfew. Later that year I would mess it up, grab hold too tight, and we would go to the senior dance at arm’s length. After graduation, I would try to cross the chasm, then get drunk and fumble through a conversation to win him back, to no avail. I was always trying to get back to that perfect moment on the hill with no fear and no blame.


For my senior astronomy project I’d focused on astrophotography of the Orion Nebula—a cloud of gas 1,344 light-years away where stars were being born. It’s what you’d see if you pointed a telescope, or even a pair of binoculars on a dark night, at the middle star in the “sword” of the constellation Orion the Hunter. In that stellar nursery lie about seven hundred stars in various stages of life. People are used to seeing lots of colored gases in pictures of the Orion Nebula, the result of all of those electrons calming back down after getting excited by the heat from those baby stars. I wanted to get that gas literally out of the picture, so we could see the stars. I don’t remember why that mattered to me. I suppose it was because it had never been done before. At least, not that I had seen. Mr. Harper taught me how to develop photos in the darkroom of the observatory, gently dipping the photographic paper in one tub of solution followed by another. I hung the paper on taut strings across the room with clothespins and watched as blank white turned into shapes. Four dots remained in a sea of black night. They were the four brightest stars of the Trapezium, an open cluster of stars in the center of the nebula. No wispy gas showed up. I’d gotten the exposure time right.


Today, these types of images are taken using charge-coupled devices, or CCDs. Everything is electronic. No darkrooms or tubs of solutions needed. Even most amateur astronomers use CCDs. Most observing is done in cozy, heated control rooms, or better yet, from the comfort of your office on the other side of the world, remotely telling the observatory operator the coordinates of right ascension and declination—the latitude and longitude equivalent on the celestial sphere—to plug into the computer to locate your object in space. No manual handling of the telescope, polar aligning, or standing frozen in the cold night air needed. Sounds like a good deal. But all I know is that capturing those stars on grainy film for myself, the old way, made those large distances between us—the stars and me—nonexistent. They weren’t trillions of miles away anymore. They were in the palm of my hand.










Jazz



I never intended to do anything else at Exeter besides study astronomy and have a boyfriend. I liked playing Vivaldi’s Four Seasons on the violin in the chamber orchestra. I even tried out for the first-ever women’s varsity softball team and made the cut. But their place was clear in the hierarchy of what I deemed important. These were all extracurricular activities.


One day I auditioned for a play. The theater department was mounting a production of Steel Magnolias, and I was coerced by some far more enthusiastic dormmates to go along with them to audition. Every girl on campus would have killed someone for a role in that play. Except me. I couldn’t have cared less whether I got cast. Going to an audition seemed like a great distraction from homework, so I went along, then promptly stopped thinking about it.


One afternoon I sat watching the Nicolas Cage and Laura Dern movie Wild at Heart on VHS in a packed TV room with my dormmates. It was an extremely racy movie for high school students. For any audience, really. Voodoo and lots and lots of sex. The room was dark, all of us riveted and feeling naughty for watching a movie our parents would never permit us to see in the theaters if we were living at home. Katherine, a lanky blonde senior on the crew team with a kind face, opened the door and peered around.


“Aomawa!” she whispered into the darkness.


“Yeah?” I whispered back.


Her eyes found me. “You got cast!”


She seemed as surprised as I was. Of all the hundreds of girls who’d auditioned for this play, I was one of the six who had been chosen. I had won the lottery. So had Katherine.


Something new started. At first it was logistics. Meeting the director, Mr. Lane, a round, jovial man who could have played Santa Claus. Meeting my other castmates—all white girls from across campus, in their own way resembling the characters I’d seen portrayed in the popular movie based on the play. The girl who would be playing the beautiful, ill-fated daughter, Shelby, actually looked a little bit like Julia Roberts, with her long, chestnut-brown hair and doe eyes. And then there was me, playing Truvy, owner of the hair salon, where the entire play took place. Dolly Parton had played her in the film. What in the hell were they thinking? At the organizational meeting, Mr. Lane told each of us why we had been cast. When he got to me, he told me I was “striking.” And that was it. We got to work.


I watched as a small black box theater grew walls and mirrors and spinning chairs and plants and windows and light. A beauty salon was built on the stage. The sink really worked. I could wash hair onstage. Mr. Lane told me to get a manicure at home over winter break, for research. What fun homework!


Something happened to me in the telling of this story of Southern white women’s trials and friendship. I wanted it to keep going. Black, white—who played what didn’t matter. I was a part of something. It felt different from the sky, where it was always just me and the stars. This was a community, a shared life. We were all working to create something bigger than us that we believed in. When it was ready, we would open its door and let the world in. We would tell the entire school and the town a story, and we would do it well. We would make them cry, because they would believe it. I felt the power in that, in having a secret shared with my cast, and knowing that at a predetermined time, the secret would be revealed and it would blow everybody’s heads off.


Something about this was familiar. It was foggy, but I started to remember bits: I am in the third grade at Torrey Pines Elementary School, back in La Jolla. I am in a play. The play is called The Rabbits Who Changed Their Minds. I am not just in it. I am the Rabbit Queen. I am commanding, foreboding, strong. I take charge of the stage. Everyone is impressed. The freckle-faced popular girl in my class, with feathery blonde hair clipped two sides back and white Reeboks, even stops terrorizing me for a month afterward. I make her think twice. If I can talk like that onstage . . .


The scenery changes again. I am in the car late at night with my family on the way to Ottawa, Ontario, Canada, no road signs for motels in sight, and my grandmother starts clapping her hands in the passenger seat to keep my mother awake. This is her nightmare scenario come true. We are one long eyeblink from running off the road or into oncoming traffic.


So I start at the beginning, reciting in its entirety the musical Shout Up a Morning, which I recall completely from having understudied a role in the play a few months earlier, in the fifth grade. I start in act 1, scene 1—John Henry coming up the railroad tracks—and I keep going until the curtain closes on the final act. I had sung the very grown-up song “Blues in the Night” for my audition for the professional La Jolla Playhouse production. I hadn’t gotten the part, but as an understudy I went to every performance over an entire month.


That night I recited all of the characters’ lines, sang all of their songs. I kept my mom and grandmother awake and entertained. They had both seen the musical many times. Someone had to go with me each night. But through my voice and interpretation, it was new and different and special. I loved that feeling of being new and different and special.
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