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Everything that I write is dedicated to my mother.



The more I handled things and learned their names and uses, the
more joyous and confident grew my sense of kinship with the
rest of the world.

—Helen Keller



Prologue

PEOPLE LOVE THE OCEAN. People are always asking me why I don’t study the
ocean, because, after all, I live in Hawaii. I tell them that it’s because the
ocean is a lonely, empty place. There is six hundred times more life on land
than there is in the ocean, and this fact mostly comes down to plants. The
average ocean plant is one cell that lives for about twenty days. The average
land plant is a two-ton tree that lives for more than one hundred years. The
mass ratio of plants to animals in the ocean is close to four, while the ratio on
land is closer to a thousand. Plant numbers are staggering: there are eighty
billion trees just within the protected forests of the western United States.
The ratio of trees to people in America is well over two hundred. As a rule,
people live among plants but they don’t really see them. Since I've discovered
these numbers, I can see little else.

So humor me for a minute, and look out your window.

What did you see? You probably saw things that people make. These
include other people, cars, buildings, and sidewalks. After just a few years of
design, engineering, mining, forging, digging, welding, bricklaying, window-
framing, spackling, plumbing, wiring, and painting, people can make a
hundred-story skyscraper capable of casting a thousand-foot shadow. It’s
really impressive.

Now look again.

Did you see something green? If you did, you saw one of the few things
left in the world that people cannot make. What you saw was invented more

than four hundred million years ago near the equator. Perhaps you were lucky
enough to see a tree. That tree was designed about three hundred million



years ago. The mining of the atmosphere, the cell-laying, the wax-spackling,
plumbing, and pigmentation took a few months at most, giving rise to nothing
more or less perfect than a leaf. There are about as many leaves on one tree
as there are hairs on your head. It’s really impressive.

Now focus your gaze on just one leaf.

People don’t know how to make a leaf, but they know how to destroy one.
In the last ten years, we’ve cut down more than fifty billion trees. One-third of
the Earth’s land used to be covered in forest. Every ten years, we cut down
about 1 percent of this total forest, never to be regrown. That represents a
land area about the size of France. One France after another, for decades, has
been wiped from the globe. That’'s more than one trillion leaves that are
ripped from their source of nourishment every single day. And it seems like
nobody cares. But we should care. We should care for the same basic reason
that we are always bound to care: because someone died who didn’t have to.

Someone died?

Maybe I can convince you. I look at an awful lot of leaves. I look at them
and I ask questions. I start by looking at the color: Exactly what shade of
green? Top different from the bottom? Center different from the edges? And
what about the edges? Smooth? Toothed? How hydrated is the leaf? Limp?
Wrinkled? Flush? What is the angle between the leaf and the stem? How big
is the leaf? Bigger than my hand? Smaller than my fingernail? Edible? Toxic?
How much sun does it get? How often does the rain hit it? Sick? Healthy?
Important? Irrelevant? Alive? Why?

Now you ask a question about your leaf.

Guess what? You are now a scientist. People will tell you that you have to
know math to be a scientist, or physics or chemistry. They’re wrong. That’s
like saying you have to know how to knit to be a housewife, or that you have
to know Latin to study the Bible. Sure, it helps, but there will be time for
that. What comes first is a question, and you’re already there. It’s not nearly as
involved as people make it out to be.

So let me tell you some stories, one scientist to another.



Part One

ROOTS AND LEAVES



THERE IS NOTHING in the world more perfect than a slide rule. Its burnished
aluminum feels cool against your lips, and if you hold it level to the light you
can see God’s most perfect right angle in each of its corners. When you tip it
sideways, it gracefully transfigures into an extravagant rapier that is also
retractable with great stealth. Even a very little girl can wield a slide rule, the
cursor serving as a haft. My memory cannot separate this play from the
earliest stories told to me, and so in my mind I will always picture an
agonized Abraham just about to almost sacrifice helpless little Isaac with his
raised and terrible slide rule.

I grew up in my father’s laboratory and played beneath the chemical
benches until I was tall enough to play on them. My father taught forty-two
consecutive years’ worth of introductory physics and earth science in that
laboratory, nestled within a community college deep in rural Minnesota; he
loved his lab, and it was a place that my brothers and I loved also.

The walls were made of cinder blocks slathered in thick cream-colored
semigloss paint, but you could feel the texture of the cement underneath if
you closed your eyes and concentrated. I remember deciding that the black
rubber wainscoting must have been attached with adhesive, because I couldn’t
find any nail holes anywhere when I measured its whole length with the
yellow surveying tape that extended to a full thirty meters. There were long
workbenches where five college boys were to sit side by side, all facing the
same direction. These black countertops felt cool as a tombstone and were
made of something just as timeless, something that acid couldn’t burn and a
hammer couldn’t smash (but don’t try). The benches were strong enough for
you to stand on the edge of and couldn’t be scratched even with a rock (but
don’t try).



Evenly spaced across the benches were braces of impossibly shiny silver
nozzles with handles that took all your strength to turn ninety degrees, and
when you did the one that said “gas” did nothing because it wasn’t hooked up,
but the one that said “air” blew with such an exhilarating rush that you kind
of wanted to put your mouth on it (but don’t try). The whole place was clean
and open and empty, but each drawer contained a fascinating array of
magnets, wire, glass, and metal that were all useful for something; you just
had to figure out what it was. In the cupboard by the door there was pH
testing tape, which was like a magic trick only better because instead of just
showing a mystery it also solved one: you could see the difference in color
and thus pH between a drop of spit and a drop of water or root beer or urine
in the bathroom but not blood because you can’t see through it (so don’t try).
These were not kids’ toys; they were serious things for grown-ups, but you
were a special kid because your dad had that huge ring of keys, so you could
play with the equipment anytime you went there with him, because he never,
ever said no when you asked him to take it all out.

In my memory of those dark winter nights, my father and I own the whole
science building, and we walk about like a duke and his sovereign prince, too
preoccupied in our castle to bother about our frozen duchy. As my father
prepared for class the next day, I would work backward through each canned
experiment and demonstration, making sure the college boys would have the
easy success toward which they were predisposed. We pored over the
equipment and fixed what was broken, and my father taught me how to
preemptively take things apart and study how they work, so that as they
inevitably failed I'd be able to restore them. He taught me that there is no
shame in breaking something, only in not being able to fix it.

At eight o’clock we would start our walk home, so I could be in bed by
nine. First we’d stop by my father’s tiny, windowless office, which was bare of
decoration except for the pencil holder that I had made for him out of clay.
From there we’d collect our coats, hats, scarves, and the other things that my
mother had knitted for me because she had never had decent ones when she
was a little girl. As I wrestled my sturdy boots over an extra pair of socks, the
smell of warm, wet wool mixed with that of wood shavings as my father
sharpened each of the pencils that we had dulled. He would then briskly



button up his big coat and don his deerskin mittens and tell me to check that
my hat was fully covering both of my ears.

Always the last to leave the building for the day, he would walk the halls
twice, first to confirm that all the doors to the outside were locked, and then
to turn off the lights, one by one, as I trotted along behind him, fleeing the
pursuing darkness. Finally, at the back entrance, my father would let me
reach up and swipe off the last set of light switches, and we’d walk outside.
He’d pull the door shut behind us and then check it twice to make sure that
the lock had set.

Thus sealed out into the cold, we’d stand on the loading dock and look up
at the frozen sky and into the terminal coldness of space and see light that
had been emitted years ago from unimaginably hot fires that were still
burning on the other side of the galaxy. I didn’t know any of the
constellations that people used to name the stars above me, and I never asked
what they might be, though I am certain that my father knew each one and the
story behind it. We had long since established the habit of not speaking as we
walked the two miles home; silent togetherness is what Scandinavian families
do naturally, and it may be what they do best.

The community college where my father worked was situated at the
western end of our little hometown, the incorporated portion of which
spanned four miles from truck stop to truck stop. My three older brothers and
I lived with our parents in a big brick house located south of Main Street,
four blocks west of where my father had grown up in the 1920s, eight blocks
east of where my mother had grown up in the 1930s, one hundred miles
south of Minneapolis, and five miles north of the Iowa border.

Our path through town took us past the clinic where the same doctor who
had delivered me occasionally swabbed my throat to test for strep infections,
past the toothpaste-blue water tower that constituted the tallest structure in
town, past the high school that was manned by teachers who had once been
my father’s students. When we passed under the eaves troughs of the
Presbyterian church where my father and mother had their first date at a
Sunday School picnic in 1949, were married in 1953, had me baptized in
1969, and where our family spent every Sunday morning without exception,
my father would lift me up so that I could break off a thick icicle. I would



kick it along like a hockey puck while we walked, and it would ring out every
ten steps or so as it ricocheted off the sides of the hard-packed snowbanks.

We made our way down hand-shoveled sidewalks, past thickly insulated
houses that sheltered families who were no doubt partaking of silences similar
to our own. In almost every one of these houses lived someone that we knew.
From playpen to prom, I grew up with the sons and daughters of the girls and
boys whom my mother and father had played with when they were children,
and none of us could remember a time when we all hadn’t known each other,
even if our deeply bred reticence kept us from knowing much about each
other. It wasn’t until I was seventeen and moved away to college that I
discovered how the world is mostly populated by strangers.

When I heard a weary monster sighing on the other side of town, I
understood that it was twenty-three minutes after eight o’clock and the train
was pulling out of the factory, as it did every night. I heard the great iron
brakes wrench and then relax as a string of empty tank cars started to drag
northward, toward Saint Paul, where they would each be filled with thirty
thousand gallons of brine. In the morning we would hear the train return, and
the exhausted monster would again sigh as its burden was pumped into the
bottomless reservoir of salt made necessary by the factory’s continuous
manufacture of bacon.

The train tracks ran north-south, isolating one corner of my little town,
upon which still stands what is perhaps the most magnificent slaughterhouse
of the Midwest. Starting at its killing chute, upwards of twenty thousand
animals are processed for their meat every single day.

Mine was one of the few families I knew of that was not directly employed
by the factory, but our extended lineage had worked there plenty. My great-
grandparents, like practically everybody else’s in that town, had come to
Minnesota as part of a mass emigration from Norway that began in about
1880. And like everybody else in my hometown, this is pretty much all that I
knew about my ancestors. I suspected that they hadn’t relocated to the coldest
place on Earth and then taken up disemboweling pigs because things were
going well in Europe, but it had never occurred to me to ask for the story.

I never met my grandmothers—they had both died before I was born. I
could remember my grandfathers, who had died when I was four and seven,
respectively, but I couldn’t remember any occasion when either of them had



spoken directly to me. My father had been an only child, but I think my
mother had more than ten siblings, many of whom I never met. Entire years
passed between our visits with my aunts and uncles, even though some of
them lived in the same small town that we did. I didn’t much notice as my
three older brothers grew up and left our home one by one, as it was not
unusual for us to go days without finding anything to say to each other.

The vast emotional distances between the individual members of a
Scandinavian family are forged early and reinforced daily. Can you imagine
growing up in a culture where you can never ask anyone anything about
themselves? Where “How are you?” is considered a personal question that
one is not obligated to answer? Where you are trained to always wait for
others to first mention what is troubling them, even as you are trained to
never mention what is troubling you? It must be a survival skill left over from
the old Viking days, when long silences were required to prevent unnecessary
homicides during the long, dark winters when quarters were close and
supplies were dwindling.

While I was a child, I assumed that the whole world acted like we did, and
so it confused me when I moved out of state and met people who effortlessly
gave each other the simple warmth and casual affection that I had craved for
so long. I then had to learn to live in a world where when people don’t talk to
each other, it is because they don’t know each other, not because they do.

By the time my father and I had crossed Fourth Street (or “Kenwood
Avenue,” as he called it; he had learned the streets as a child in the 1920s,
long before they were numbered, and never adopted the new system), we
could see the front door of our big brick house. It was the house that my
mother had dreamed of living in as a child, and after my parents were
married they had saved for eighteen years in order to buy it. Despite my
having walked briskly—it was always an effort to keep up with my father—
my fingers were chilled such that I knew it would be painful when they
warmed up. Once it gets to a certain point below zero, the thickest mittens in
the world won’t keep your hands warm, and I was glad that the walk was
almost over. My father turned the heavy iron handle, pushed with his
shoulder, and opened our oaken front door. We went inside the house, into a
different kind of cold.



In the foyer, I sat down and wrestled off my boots, then began to molt
coats and sweaters. My father hung our clothes in the heated closet, and I
knew that they would be waiting for me, warm and dry, when it was time to
walk to school the following morning. I could hear my mother in the kitchen
unloading the dishwasher, the butter knives clanging together as she dropped
them into the silverware drawer and then slammed it shut. She was always
angry and I could never piece together why. With the self-focus peculiar to
children, I convinced myself that it must be because of something that I had
said or done. In the future, I vowed to myself, I would guard my words better.

I went upstairs, changed into my flannel pajamas, and put myself to bed.
My bedroom faced south toward the frozen pond where I would spend all day
Saturday ice-skating—if it had warmed up enough by then. The wool carpet
was dusky-blue and the walls had been papered in complementary damask.
The room had originally been designed for twin girls, with two built-in desks,
two built-in vanities, and so on. On the nights when I couldn’t sleep, I would
sit at my window seat and trace the feathery ice crystals across the glass with
my finger, trying not to look at the vacant seat in front of the other window
where a sister should have been.

The fact that I remember so much cold and darkness from my childhood
isn’t surprising, given the fact that I grew up in a place where there was snow
on the ground for nine months out of each year. Descending into and then
surfacing from winter formed the driving rhythm of our lives, and as a child I
assumed that people everywhere watched as their summer world died,
confident in its eventual resurrection, having been tested so often within a
crucible of ice.

Every year I saw the first stuttering flakes of September crescendo into the
spilling white heaps of December, then petrify into the deep, icy emptiness of
late February, eventually to be varnished as a grand, frictionless expanse by
the stinging April sleet. Our Halloween costumes as well as our Easter dresses
were sewn such that they could be worn inside our snowsuits, and
Christmastime wrapped us in wool, velvet, and more wool. The one
summertime activity that I remember vividly is working in the garden with
my mother.

In Minnesota, the spring thaw happens all at once when the frozen ground
yields to the sun in one day, wetting the spongy soil from within. On the first



day of spring, you can reach into the ground and easily pull up great, loose
clumps of dirt as if they were handfuls of too-fresh devil’s food cake and
watch the fat pink earthworms come writhing out and fling themselves
joyfully back into the hole. There is not even a hint of clay within the soils of
southern Minnesota; they have lain like a rich black blanket over the
limestone of the region for a hundred thousand years, periodically chased off
by glaciers. They are richer than any prefertilized potting soil that you can
buy at the hardware store; anything will grow in a Minnesota garden, and
there’s no need to water or fertilize—the rain and the worms will supply
everything that is needed—but the growing season is short, so there’s no time
to be wasted.

My mother wanted two things from her garden: efficiency and productivity.
She favored sturdy, independent vegetables like Swiss chard and rhubarb, the
ones that could be relied upon to yield in abundance and seemed only to
thrive in response to frequent harvesting. She had neither the time nor the
sympathy required to nurse lettuce or prune tomatoes; instead she preferred
the radishes and carrots that could tend to their own needs quietly
underground. Even the flowers that she grew were selected for their
toughness: the golf ball-sized buds of peonies that spilled out petals as they
swelled into pink blossoms the size of cabbages, the leathery tiger lilies, and
the fat, bearded irises that barged out of their bulbs without fail, spring after
spring after spring.

Each May Day, my mother and I poked individual seeds into the ground,
and then a week later we plucked out the ones that hadn’t grown, replacing
them and immediately starting over. By the end of June the whole crop was
well on its way and the world around us was so green that it seemed
impossible that it could ever have been otherwise. By July, the sweating
leaves of all of these plants had pumped the air so full of moisture that the
humidity caused the electrical lines to buzz and crackle overhead.

My strongest memory of our garden is not how it smelled, or even looked,
but how it sounded. It might strike you as fantastic, but you really can hear
plants growing in the Midwest. At its peak, sweet corn grows a whole inch
every single day and as the layers of husk shift slightly to accommodate this
expansion, you can hear it as a low continuous rustle if you stand inside the
rows of a cornfield on a perfectly still August day. As we dug in our garden, |



listened to the lazy buzzing of bees as they staggered drunkenly from flower
to flower, the petty, sniping chirps of the cardinals remarking upon our bird
feeder, the scraping of our trowels through the dirt, and the authoritative
whistle of the factory, blown each day at noon.

My mother believed that there was a right way and a wrong way to do
everything, and that doing it wrong meant doing it over, preferably a few
times. She knew how to stitch a different tension into each of the buttons on a
shirt, based on how often it would be called into use. She knew the best way
to pick elderberries on a Monday such that their stems wouldn’t clog the old
tin colander on Wednesday, when we strained them after stewing them all day
Tuesday. Thinking two steps ahead in every conceivable direction, she never
doubted herself, and I figured that there was nothing in the world she didn’t
know how to do.

In fact, my mother did know how to do—and had kept doing—a lot of
things that weren'’t strictly necessary now that the Great Depression was done
and war shortages weren’t in effect and President Ford had assured us that all
of our nightmares were over. She saw her own rags-to-relative-riches life
story as a hard-fought victory over something evil, decided that her children
should keep fighting in order to deserve its legacy, and proceeded to toughen
us for a struggle that never came.

Whenever I looked at my mother, it was difficult for me to believe that the
well-spoken and smartly dressed woman before me could ever have been a
dirty, hungry, and scared child. Only her hands gave her away: they were far
too durable for the life she now led, and I sensed that she could have grabbed
the rabbit that plagued our garden and wrung its neck without thinking, had it
been stupid enough to get too close to her.

When you grow up around people who don’t speak very much, what they
do say to you is indelible. As a child, my mother had been both the poorest
and the smartest girl in Mower County. During her senior year of high school,
she was awarded an honorable mention in the ninth annual nationwide
Westinghouse Science Talent Search. This was an unusual recognition for a
female growing up in a rural area, and although it counted only as a near miss
for the real prize, it put her in good company. Other 1950 also-rans included
Sheldon Glashow, who went on to win a Nobel Prize in Physics, and Paul



Cohen, who won the Fields Medal in 1966—the highest honor given in the
field of mathematics.

Unfortunately for my mother, scoring an honorable mention carried with it
a one-year honorary junior membership to the Minnesota Academy of
Science, not the college scholarship that she had been hoping for. Undeterred,
she moved to Minneapolis anyway and tried to support herself while studying
chemistry at the University of Minnesota, but soon came to the realization
that she couldn’t attend the long afternoon laboratory sections and still put in
enough babysitting hours to pay her tuition. In 1951, the university experience
was designed for men, usually men with money, or at the very least men who
had job options outside of being some family’s live-in nanny. She moved back
to our hometown, married my father, gave birth to four children, and threw
herself into twenty years of raising them. Determined to earn her bachelor’s
degree once the last of her children was at least in preschool, she re-enrolled
in the University of Minnesota. Her options were limited to correspondence
courses, so she chose English literature. Because I spent my days mostly in
her care, it became natural for her to include me in her studies.

We plowed through Chaucer, and I learned to assist her using the Middle
English dictionary. One year we spent the winter painstakingly noting each
instance of symbolism within Pilgrim’s Progress on separate recipe cards, and
I was delighted to see our pile grow to be thicker than the book itself. She set
her hair in curlers while listening to records of Carl Sandburg’s poems over
and over, and instructed me on how to hear the words differently each time.
After discovering Susan Sontag, she explained to me that even meaning itself
1s a constructed concept, and I learned how to nod and pretend to understand.

My mother taught me that reading is a kind of work, and that every
paragraph merits exertion, and in this way, I learned how to absorb difficult
books. Soon after I went to kindergarten, however, I learned that reading
difficult books also brings trouble. I was punished for reading ahead of the
class, for being unwilling to speak and act “nicely.” I didn’t know why I
simultaneously feared and adored my female teachers, but I did know that I
needed their attention, positive or negative, at all times. Tiny but determined,
I navigated the confusing and unstable path of being what you are while
knowing that it’s more than people want to see.



Back at home, while my mother and I gardened and read together, I
vaguely sensed that there was something we weren’t doing, something
affectionate that normal mothers and daughters naturally do, but I couldn’t
figure out what it was, and I suppose she couldn’t either. We probably do love
each other, each in our own stubborn way, but I'm not entirely sure, probably
because we have never openly talked about it. Being mother and daughter has
always felt like an experiment that we just can’t get right.

When I was five I came to understand that I was not a boy. I still wasn’t
sure what I was, but it became clear that whatever I was, it was less than a
boy. I saw that my brothers, who were five, ten, and fifteen years older than I,
could do all of our laboratory play in the outside world. In Cub Scouts they
raced model cars and built and set off rockets. In shop class they used tools
big and powerful enough to be mounted on the wall or suspended from the
ceiling. When we watched Carl Sagan and Mr. Spock and Doctor Who and
the Professor, we never even commented on Nurse Chapel or Mary Ann in
the background. I retreated further into my father’s laboratory, as the place
where I could most freely explore the mechanical world.

It made sense, in a way. I was the one who was like our father, or at least I
thought so. The differences between us were purely cosmetic: my father
looked just like a scientist was supposed to. He was tall and pale and clean-
shaven, thin-almost-gaunt in his khakis and white shirt and horn-rimmed
glasses, complete with a pronounced Adam’s apple. When I was five I also
decided that the real me looked exactly like that, even though on the outside I
was disguised as a girl.

While pretending to be a girl I spent my time deftly grooming myself and
gossiping with my girlfriends about who liked whom and what if they didn’t. I
could jump rope for hours and sew my own clothes and make anything
anybody wanted to eat from scratch in three different ways. But in the late
evenings [ would accompany my dad to his laboratory, when the building was
empty but well lit. There I transformed from a girl into a scientist, just like
Peter Parker becoming Spider-Man, only kind of backward.

As much as I desperately wanted to be like my father, I knew that I was
meant to be an extension of my indestructible mother: a do-over to make real
the life that she deserved and should have had. I left high school a year early



to take a scholarship at the University of Minnesota—the same school that
my mother, my father, and all of my brothers had attended.

I started out studying literature, but soon discovered that science was
where I actually belonged. The contrast made it all the clearer: in science
classes we did things instead of just sitting around talking about things. We
worked with our hands and there were concrete and almost daily payoffs. Our
laboratory experiments were predesigned to work perfectly and elegantly
every time, and the more of them that you did, the bigger the machines and
the more exotic were the chemicals that they let you use.

Science lectures dealt with social problems that still could be solved, not
defunct political systems for which both the proponents and the opponents
had died before my birth. Science didn’t talk about books that had been
written to analyze other books that had originally been written as retellings of
ancient books; it talked about what was happening now and of a future that
might yet be. The very attributes that rendered me a nuisance to all of my
previous teachers—my inability to let things go coupled with my tendency to
overdo everything—were exactly what my science professors liked to see.
They accepted me despite the fact that I was just a girl, and assured me of
what I already suspected: that my true potential had more to do with my
willingness to struggle than with my past and present circumstances. Once
again [ was safe in my father’s laboratory, allowed to play with all of the toys
for as long as I wanted.

People are like plants: they grow toward the light. I chose science because
science gave me what I needed—a home as defined in the most literal sense: a
safe place to be.

Growing up is a long and painful process for everyone, and the only thing I
ever knew for certain was that someday I would have my own laboratory
because my father had one. In our tiny town, my father wasn’t a scientist, he
was the scientist, and being a scientist wasn’t his job, it was his identity. My
desire to become a scientist was founded upon a deep instinct and nothing
more; I never heard a single story about a living female scientist, never met
one or even saw one on television.

As a female scientist I am still unusual, but in my heart I was never
anything else. Over the years I have built three laboratories from scratch,
given warmth and life to three empty rooms, each one bigger and better than



the last. My current laboratory is almost perfect—Ilocated in balmy Honolulu
and housed within a magnificent building that is frequently crowned by
rainbows and surrounded by hibiscus flowers in constant bloom—but
somehow I know that I will never stop building and wanting more. My
laboratory is not “room T309,” as stated on my university’s blueprints; it is
“the Jahren Laboratory” and it always will be, no matter where it is located. It
bears my name because it is my home.

My laboratory is a place where the lights are always on. My laboratory has
no windows, but it needs none. It is self-contained. It is its own world. My lab
is both private and familiar, populated by a small number of people who
know one another well. My lab is the place where I put my brain out on my
fingers and I do things. My lab is a place where I move. I stand, walk, sit,
fetch, carry, climb, and crawl. My lab is a place where it’s just as well that I
can’t sleep, because there are so many things to do in the world besides that.
My lab is a place where it matters if I get hurt. There are warnings and rules
designed to protect me. I wear gloves, glasses, and closed-toed shoes to shield
myself against disastrous mistakes. In my lab, whatever I need is greatly
outbalanced by what I have. The drawers are packed full with items that
might come in handy. Every object in my lab—no matter how small or
misshapen—exists for a reason, even if its purpose has not yet been found.

My lab is a place where my guilt over what I haven’t done is supplanted by
all of the things that I am getting done. My uncalled parents, unpaid credit
cards, unwashed dishes, and unshaved legs pale in comparison to the noble
breakthrough under pursuit. My lab is a place where I can be the child that I
still am. It 1s the place where I play with my best friend. I can laugh in my lab
and be ridiculous. I can work all night to analyze a rock that’s a hundred
million years old, because I need to know what it’s made of before morning.
All the baffling things that arrived unwelcome with adulthood—tax returns
and car insurance and Pap smears—none of them matter when I am in the
lab. There is no phone and so it doesn’t hurt when someone doesn’t call me.
The door is locked and I know everyone who has a key. Because the outside
world cannot come into the lab, the lab has become the place where I can be
the real me.

My laboratory is like a church because it is where I figure out what I
believe. The machines drone a gathering hymn as I enter. I know whom I’ll



probably see, and I know how they’ll probably act. I know there’ll be silence; I
know there’ll be music, a time to greet my friends, and a time to leave others
to their contemplation. There are rituals that I follow, some I understand and
some I don’t. Elevated to my best self, I strive to do each task correctly. My
lab 1s a place to go on sacred days, as is a church. On holidays, when the rest
of the world is closed, my lab is open. My lab is a refuge and an asylum. It is
my retreat from the professional battlefield; it is the place where I coolly
examine my wounds and repair my armor. And, just like church, because I
grew up 1n it, it is not something from which I can ever really walk away.

My laboratory is a place where 1 write. I have become proficient at
producing a rare species of prose capable of distilling ten years of work by
five people into six published pages, written in a language that very few
people can read and that no one ever speaks. This writing relates the details
of my work with the precision of a laser scalpel, but its streamlined beauty is
a type of artifice, a size-zero mannequin designed to showcase the glory of a
dress that would be much less perfect on any real person. My papers do not
display the footnotes that they have earned, the table of data that required
painstaking months to redo when a graduate student quit, sneering on her way
out that she didn’t want a life like mine. The paragraph that took five hours to
write while riding on a plane, stunned with grief, flying to a funeral that I
couldn’t believe was happening. The early draft that my toddler covered in
crayon and applesauce while it was still warm from the printer.

Although my publications contain meticulous details of the plants that did
grow, the runs that went smoothly, and the data that materialized, they
perpetrate a disrespectful amnesia against the entire gardens that rotted in
fungus and dismay, the electrical signals that refused to stabilize, and the
printer ink cartridges that we secured late at night through nefarious means. I
know damn well that if there had been a way to get to success without
traveling through disaster someone would have already done it and thus
rendered the experiments unnecessary, but there’s still no journal where I can
tell the story of how my science is done with both the heart and the hands.

Eventually 8:00 a.m. rolls around, the chemicals need to be restocked, the
paychecks need to be cut, the plane tickets need to be bought, and so I've
lowered my head and written yet another scientific report while the pain,
pride, regret, fear, love, and longing have built up deep in my throat



unspoken. Working in a lab for twenty years has left me with two stories: the
one that I have to write, and the one that I want to.

Science is an institution so singularly convinced of its own value that it
cannot bear to throw anything away. This is true even of my father and his
slide rules, carefully boxed in the basement of my childhood home and
labeled “Standard Linear Slide Rule [25 cm] 30 ct.” There are thirty of them,
because it is important that each student has his own—scientists do many
things, but they do not share equipment. These old slide rules will never be
useful again; they’ve been thoroughly and terminally outmoded, first by
calculators, then by desktop computers, and recently by phones. Nobody’s
name is written on the box, just a label itemizing what’s inside. I used to look
at it and wish, with an inexplicable yearning, that my father would write my
name on the box. But no one owns those slide rules; they just are. And they
certainly never belonged to me.

kskosk

In 2009, I turned forty years old. By then I had been a professor for fourteen
years. It was also the year that we made a significant breakthrough in isotope
chemistry, by successfully building a machine that could work side by side
with our mass spectrometer.

You probably have a bathroom scale that can tell the difference between a
180-pound man and a 185-pound man. I have a scientific scale that can tell
the difference between an atom with twelve neutrons and an atom with
thirteen neutrons. Actually, I have two such scales. They are called mass
spectrometers, and they are worth about half a million dollars each. The
university bought them for me with the not-so-tacit understanding that I
would do wonderful and previously impossible things with them and thus
further raise the scientific reputation of the institution.

Based on a rough cost-benefit analysis, I need to do about four wonderful
and previously impossible things every single year until I fall into the grave in
order for the university to break even on me. This is complicated by the fact
that the money for every single other thing—chemicals, beakers, Post-it
notes, a rag to polish the mass spectrometer—all has to be raised by me
through written or verbal supplication for federal or private funding, which is
diminishing rapidly on a national level. That is not the most stressful part. The



salary of every single person in the lab—aside from my own—also has to be
raised by this same mechanism. It would be nice to promise an employee who
has sacrificed everything for science and works eighty hours a week more
than about six months of job security, but that is not the world within which
the research scientist operates. If you're reading this, and you wish to support
us, please give me a call. It would be insane of me not to include that
sentence.

The year 2009 marked the third year that my team had been working to
handcraft an apparatus that could scrub nitrous oxide out of the gases
released during the detonation of a homemade explosive. Once we got it
working, we were going to attach it to the front end of one of the mass
spectrometers and make measurements. We were hoping to contribute a new
method of forensic analysis for the chemical aftermath of a terrorist attack,
since the number of neutrons in any given substance can serve as a sort of
fingerprint. Our idea was to compare, and perhaps link, the chemical
fingerprint of post-blast residues with that of the chemical traces gathered
from surfaces where the explosives might have been constructed—a kitchen
countertop, for example.

We happened to “sell” the idea to the National Science Foundation in 2007
—right after the press reported that IEDs (improvised explosive devices)
were causing more than half of the deaths of coalition forces in Afghanistan.
Not only were we awarded the funding, but the figure had more zeros behind
it than I had ever before seen on paper. I wanted to be studying plant growth,
but science for war will always pay better than science for knowledge. My
devious plan was that we’d put in our forty hours a week on the explosives
project and then spend another forty hours moonlighting with our plant
biology experiments.

This protocol gave rise to both a splendid exhaustion and increased
desperation during the usual setbacks and demi-failures. The chemical
reaction that we were tweaking was difficult and recalcitrant: it was easy
enough to get the nitrogen out of the explosives residue, but converting the
oxygen attached to it proved much trickier than we had assumed, and we had
trouble keeping track of the neutrons during the manipulation. In fact, no
matter what we analyzed, once we attached it to the mass spectrometer, the
readout gave us almost identical values. It was maddening, like asking a



human subject to identify a red versus a green light and then having him
respond “green” every time, regardless of what you showed him.

At what point do you escort your befuddled subject to the door and begin
anew with a different recruit? Well, never, if you are as pigheaded as I am.
We had slowed down and become more careful, hoping to exclude the
careless imprecisions that a more robust experiment might have tolerated.
Soon after that, what we had projected as two-hour tasks in the lab were
taking four days to complete, and eight days to complete correctly. We also
had to squeeze all of this lab work in between watering, fertilizing, and
documenting the growth of a hundred plants every day.

I'll always remember the night that we finally got our explosives analyzer
successfully synced up with the mass spectrometer, and it started giving us
the standardized values that we knew it should—similar though it was to
many other nights of my life. It was a Sunday evening, at the late hour when
one first feels Monday begin to threaten. As usual, I was obsessing over our
budgets. Because the project was drawing to a close, I could calculate the
exact day that the lab would run out of funding. I was sitting in my office
poring over chemical prices, casting spells on dimes and trying to alchemize
them into dollars, but I still couldn’t push back bankruptcy for more than a
few months.

The door opened and my lab partner, Bill, came bounding into my office.
He plopped himself down in a broken chair and threw some papers onto my
desk. “All right, 'm ready to say it. The motherfucker works, and it works
beautifully!” he announced.

I began to leaf through his stack of readouts, unsurprised to see that each
of the different gas samples now displayed a different, and accurate, value. I
am usually ready to pronounce something a success long before Bill is. He
always wants to run one more set of standards and do one more calibration
before he admits that we’ve conquered failure.

Bill and I grinned at each other, knowing that we’d pulled it off, yet again.
The whole project was a fine example of how we work together: I cook up a
pipe dream, embellish it until it is borderline impossible, pitch and sell the
idea to a government agency, purchase the supplies, and then dump it all on
Bill’s desk. From there, Bill produces a first, a second, and then a third
prototype, protesting all the while that the idea is an impossible pipe dream.



When his fifth design shows promise, and his seventh works (provided you
turn it on while wearing a blue shirt and facing east), we are both seduced by
the smell of success.

From there, we enter a period of me working days and him working nights,
and both of us Tweeting, texting, and Facebooking every single data readout
until our homemade creation has proven itself to be as accurate and reliable
as my grandmother’s Singer treadle sewing machine. Then, after Bill does one
more battery of tests—or two, or maybe just also a third one—then we are
done. It is now my job to revise history for the final report: to narrate the
supreme ease with which we’ve gotten our baby up and running and to
itemize what an excellent investment this has all been for our benefactor.
With the new fiscal year, we start all over again—an even more ambitious
goal supported by a budget that might get us halfway there, if we’re frugal.

A definitive dataset, made with integrity and interpreted honestly, is the
most innocent thing in the world, but whenever we produce one, Bill and I
feel like Bonnie and Clyde celebrating yet another clean getaway. “In your
face, universe!”

I shook my fists toward the ceiling on that night; then I ran my fingers
through my stringy hair, trying to massage some fresh oxygen into my brain
—a habit that I had picked up in graduate school. “You know, we’re both
getting too old for these long nights.” I glanced at the clock and noted that my
son had gone to bed several hours ago.

“But how shall we designate the apparatus?” Bill, energized by success,
wanted to brainstorm over a funny name that could be condensed into an even
funnier acronym. “I'm thinking we can work ‘CAT’ into it based on the
nickel-catalyzed disproportion reaction.”

No writer in the world agonizes over words the way a scientist does.
Terminology is everything: we identify something by its established name,
describe it using the universally agreed-upon terms, study it in a completely
individual way, and then write about it using a code that takes years to master.
When documenting our work, we “hypothesize” but never “guess”; we
“conclude,” not just “decide.” We view the word “significant” to be so vague
that it is useless but know that the addition of “highly” can signify half a
million dollars of funding.



The scientific rights to naming a new species, a new mineral, a new atomic
particle, a new compound, or a new galaxy are considered the highest honor
and grandest task to which any scientist may aspire. Strict rules and traditions
govern the naming conventions within each scientific field. You must muster
all you know about what you’ve discovered and the world you live in, take
what you remember and then figure out what makes you smile, make an
allusion to something both contemporary and eternal, and finally christen the
precious article as best you can, hoping against hope that some part of your
clumsy label might stick through the ages to come. But on that night I was too
brain-dead for the semantics-fest; I just wanted to go home and go to bed.

“We could call it ‘four hundred and eighty thousand dollars of taxpayer
money,” because that’s what we spent making the damn thing,” 1 suggested
with a hiss toward the disobedient budget sheets that I was torturing toward
reconciliation. I couldn’t figure out who the hell to petition for more funding
now that the project was over; we had maxed out all of our usual sources the
previous year, and the budgets of every governmental agency that funded our
research were shrinking. As much as I have loved being a scientist, I am
ready to admit that I am tired of all the hard things that should be easy by
now.

Bill watched me for a moment and then got up, slapping both thighs. “We
don’t have to call it anything. I'll just grind your last name into it. That’s all it
needs.” We made eye contact and recognized fifteen years of our shared
history reflected back in each other’s eyes. I nodded my acknowledgment, and
as I was still struggling to find the right words to thank him, Bill turned and
walked out of my office.

He is strong where I am weak, and so together we make one complete
person, each of us gaining half of what we need from the world and the other
half from each other. I inwardly vowed to do whatever it took to raise more
salary for him and to keep us going. As with many years before, I'd just have
to find a way. Within two separate but adjacent rooms, we tuned two radios to
different stations and went back to our work, having once again reassured
each other that we are not alone.



LIKE MOST PEOPLE, I have a particular tree that I remember from my
childhood. It was a blue-tinged spruce (Picea pungens) that stood defiantly
green through the long months of bitter winter. I remember its needles as
sharp and angry against the white snow and gray sky; it seemed a perfect role
model for the stoicism being cultivated in me. In the summer I hugged it and
climbed 1t and talked to it, and fantasized that it knew me and that I was
invisible when I was underneath it, watching ants carry dead needles back and
forth, damned to some lower circle of insect Hell. As I got older I realized
that the tree didn’t actually care about me, and I was taught that it could make
its own food from water and air. I knew that my climbing constituted (at
most) a vibration beneath notice, and that pulling branches off for my forts
was akin to pulling single hairs off of my own head. And yet, each night for
several more years, I slept ten feet away from that tree, separated only by a
glass window. Then I went to college and began the long process of leaving
my hometown, and my childhood, behind.

Since then, I have realized that my tree had been a child once too. The
embryo that became my tree sat on the ground for years, caught between the
danger of waiting too long and the danger of leaving the seed too early. Any
mistake would surely have led to death, and to being swallowed up by a
seething, unforgiving world capable of rotting even the strongest leaf in a
matter of days. My tree had also been a teenager. It went through a ten-year
period where it grew wildly, with little regard for the future. Between ages ten
and twenty it doubled in size, and it was often ill prepared for the new
challenges and responsibilities that came with such height. It strove to keep up
with its peers and occasionally dared to outdo them by brazenly claiming the
odd pocket of full sun. Focused solely on growth, it was incapable of making



seeds yet prone to fits and starts of the necessary hormones. It marked the
year as did the other teenagers: it shot up tall in the spring, it made new
needles for the summer season, and it stretched its roots in the fall, until it
reluctantly settled into a boring winter.

From the teenagers’ perspective, the grown-up trees presented a future that
was as stultifying as it was interminable. Nothing but fifty, eighty, maybe a
hundred years of just trying not to fall down, unpunctuated by the piecemeal
toil of replacing fallen needles every morning and shutting down enzymes
every night. No more rush of nutrients to signal the conquering of new
territory underground, just the droop of a reliable, worn taproot into last
winter’s new cracks. The adults grew a bit thicker around the middle each
year, with little else to show for the passing decades. In their branches they
stingily dangled hard-won nutrients above the perpetually hungry younger
generations. Good neighborhoods, rich with water, thick soil, and—most
important—full sunlight, give rise to trees that reach their maximum
potential. In contrast, trees in bad neighborhoods never achieve half of that
height, never have much of a teenage growth spurt, but focus instead on just
holding on, growing at less than half the rate of the more fortunate.

During its eighty-odd years my tree was likely sick several times. Unable to
run away from the constant barrage of animals and insects eager to dismantle
it for shelter and food, it preempted attacks by armoring itself with sharp
points and toxic, inedible sap. Its roots were the most at risk, smothered and
vulnerable within a blanket of rotting plant tissue. The cost of maintaining
these defenses came out of my tree’s meager savings that were intended for
happier uses: each drop of sap was a seed that didn’t happen; each thorn was
a leaf that wouldn’t be made.

In 2013 my tree made a terrible mistake. Assuming that winter was over, it
stretched its branches and grew a new crop of lush needles in anticipation of
the summer. But then an unusual May brought a rare spring blizzard, and a
copious amount of snow came down in just one weekend. Conifer trees can
stand heavy snow, but the added weight of the foliage proved too much. The
branches first bowed and then broke off, leaving a tall, bare trunk. My parents
euthanized my tree by cutting it down and grinding out its roots. When they
mentioned it on the phone months later, I was standing in the dazzling
sunshine, living more than four thousand miles away in a place where it never



snows. I think of the irony that I fully appreciated that my tree was alive only
just in time to hear that it had died. But it’s more than that—my spruce tree
was not only alive; it had a [life, similar to but different from my own. It
passed its own milestones. My tree had its time, and time changed it.

Time has also changed me, my perception of my tree, and my perception
of my tree’s perception of itself. Science has taught me that everything is
more complicated than we first assume, and that being able to derive
happiness from discovery is a recipe for a beautiful life. It has also convinced
me that carefully writing everything down is the only real defense we have
against forgetting something important that once was and is no more,
including the spruce tree that should have outlived me but did not.



A SEED KNOWS how to wait. Most seeds wait for at least a year before starting
to grow; a cherry seed can wait for a hundred years with no problem. What
exactly each seed is waiting for is known only to that seed. Some unique
trigger-combination of temperature-moisture-light and many other things is
required to convince a seed to jump off the deep end and take its chance—to
take its one and only chance to grow.

A seed is alive while it waits. Every acorn on the ground is just as alive as
the three-hundred-year-old oak tree that towers over it. Neither the seed nor
the old oak is growing; they are both just waiting. Their waiting differs,
however, in that the seed is waiting to flourish while the tree is only waiting to
die. When you go into a forest you probably tend to look up at the plants that
have grown so much taller than you ever could. You probably don’t look
down, where just beneath your single footprint sit hundreds of seeds, each
one alive and waiting. They hope against hope for an opportunity that will
probably never come. More than half of these seeds will die before they feel
the trigger that they are waiting for, and during awful years every single one
of them will die. All this death hardly matters, because the single birch tree
towering over you produces at least a quarter of a million new seeds every
single year. When you are in the forest, for every tree that you see, there are
at least a hundred more trees waiting in the soil, alive and fervently wishing to
be.

A coconut is a seed that’s as big as your head. It can float from the coast of
Africa across the entire Atlantic Ocean and then take root and grow on a
Caribbean island. In contrast, orchid seeds are tiny: one million of them put
together add up to the weight of a single paper clip. Big or small, most of
every seed is actually just food to sustain a waiting embryo. The embryo is a



collection of only a few hundred cells, but it is a working blueprint for a real
plant with root and shoot already formed.

When the embryo within a seed starts to grow, it basically just stretches out
of its doubled-over waiting posture, elongating into official ownership of the
form that it assumed years ago. The hard coat that surrounds a peach pit, a
sesame or mustard seed, or a walnut’s shell mostly exists to prevent this
expansion. In the laboratory, we simply scratch the hard coat and add a little
water and it’s enough to make almost any seed grow. I must have cracked
thousands of seeds over the years, and yet the next day’s green never fails to
amaze me. Something so hard can be so easy if you just have a little help. In
the right place, under the right conditions, you can finally stretch out into
what you’re supposed to be.

After scientists broke open the coat of a lotus seed (Nelumbo nucifera) and
coddled the embryo into growth, they kept the empty husk. When they
radiocarbon-dated this discarded outer shell, they discovered that their
seedling had been waiting for them within a peat bog in China for no less
than two thousand years. This tiny seed had stubbornly kept up the hope of its
own future while entire human civilizations rose and fell. And then one day
this little plant’s yearning finally burst forth within a laboratory. I wonder
where it is right now.

Each beginning is the end of a waiting. We are each given exactly one

chance to be. Each of us is both impossible and inevitable. Every replete tree
was first a seed that waited.



THE FIRST TIME | performed an experiment that wasn’t a rote classroom
exercise I was nineteen, and I did it because I wanted the money.

I must have held ten different jobs while I was an undergraduate at the
University of Minnesota in Minneapolis. For the entirety of the four years
that I was there, I worked twenty hours a week and much more than that
during the breaks, earning money to supplement my scholarship. I worked as
a proofreader for the university’s press, a secretary to the dean of agriculture,
a cameraperson for the long-distance learning program, and a machinist
polishing glass slides. I taught swimming lessons, fetched library books, and
ushered rich people to their seats within Northrop Auditorium. But none of it
compared with the time that I spent working in a hospital pharmacy.

A girl from my chemistry class recommended me for a job in the
university hospital, where she worked. The money was good, she said, and
they let you work two eight-hour shifts in a row, earning time and a half
during the second shift. Her boss hired me upon introduction, and after a
disconcerting lack of scrutiny toward my credentials, I found myself the
proud possessor of two new sets of turquoise scrubs.

The next day I showed up after classes at two-thirty in the afternoon, ready
to work the three-to-eleven shift. I would be working in the basement of the
hospital, within the main pharmacy that housed, sorted, and generally kept
track of every medication administered to every patient in the hospital. It was
a huge facility all its own, with an information desk, a delivery dock, and
several storage rooms, including cold lockers kept at a range of low
temperatures. It was built around an open-floor laboratory that seemed the
size of a warehouse, full of people mixing the made-to-order prescriptions
needed for the more complex therapies that were happening all over the



hospital. The deputy pharmacist-in-charge explained to me that I would start
as a “runner,” hand-delivering intravenous pain medications to the nursing
stations where they were needed.

In those days, a doctor had to request medication by writing a paper
prescription, which was then personally escorted to the hospital pharmacy.
Within the pharmacy laboratory, a tiny amount of pure painkiller was
injected into a floppy bag of fluid and immediately swaddled in a thick cloak
of paperwork that required both a signature and a time stamp every time the
bag was transferred between hospital workers. After the formula and the
amount of drug it contained were double-checked and signed off on by a
professional pharmacist sporting a Pharm.D. degree (the pharmacist’s
equivalent to the doctor’s M.D.), the bag was handed to a runner, who signed
it and then walked the bag through the hospital and handed it directly to the
nurse in charge of the patient, who signed it again and then presumably
administered the treatment.

After drop-off, it was the runner’s duty to check the station’s outbox for
any other M.D. orders and, upon finding any, to carry them back to the
pharmacy. It thrilled me that my signature was required to advance what I
saw as an urgent process, and this ushered in a rich fantasy life, within which
I was routinely relieving suffering, saving souls, and generally preserving the
dignity of life all around. Just like every girl who has ever once earned an A
in a science course, I had been encouraged to go to medical school, and I

began to consider it, hoping against hope for a whopping scholarship of some
kind.

My job as a runner allowed me to roam every hallway of the hospital and
learn the idiosyncrasies of how each nursing station worked, although the
majority of my trips simply navigated the well-traveled route between the
pharmacy and the hospice ward. I learned to work through long hours that
were unbroken by social interaction, save a signature and a look. Although I
was surrounded by other people, never-dimming light, and humming
machines, I worked in isolation and was no more disturbed by all the activity
than I was by my own breathing.

I also discovered that I could set my subconscious to work on a specific
task while my conscious mind was occupied with performing workday rituals.
During my interview for the job, I had looked longingly into the main lab,



where so many technicians worked industriously, filling and injecting needles,
scrutinizing vials, and unwrapping sterile tubes. I had asked the pharmacist
what they were making. “Mostly antiarrhythmics, heart-attack stuff,” she
explained.

The next morning I told my English professor that the topic of my term
paper would be “The Use and Meaning of ‘Heart” Within David Copperfield.”
The high that I was riding after my declaration began to wear off as I
immersed myself in flipping the pages back and forth, cataloging what turned
out to be hundreds of instances of “heart,” “hearty,” “heartfelt,” and other
derivatives within the first ten chapters of the book alone. I decided to restrict
my paper to a treatment of only the most significant instances. This approach
backfired when I hit the following within chapter thirty-eight: What I cannot
describe is, how, in the innermost recesses of my own heart, I had a lurking
Jealousy even of Death. 1 thought about it and thought about it, but I didn’t get
anywhere. Finally, two o’clock rolled around and I had to go into work.

That night in the hospital I walked in and out of the hospice ward ten or
twenty times, and my eyes and hands moved through the necessary tasks.
Well into the night and deeper in my brain, it came to me that as hospital
workers, we were being paid to trail along behind Death as he escorted frail,
wasted bodies over difficult miles, dragging their loved ones along with him.
My job was to meet the traveling party at its designated way stations and
faithfully provide fresh supplies for the journey. When the weary group
disappeared over the horizon, we turned back, knowing that another agonized
family would be arriving soon.

The doctors, nurses, and I didn’t cry because the bewildered husbands and
stricken daughters were crying enough for all of us. Helpless and impotent
against the awesome power of Death, we nonetheless bowed our heads in the
pharmacy, injected twenty milliliters of salvation into a bag of tears, blessed
it again and again, and then carried it like a baby to the hospice and offered it
up. The drug would flow into a passive vein, the family would draw close, and
a cup of fluid might be temporarily removed from their ocean of pain. When
my hospital shift ended I found that I could go home and write pages and
pages, while in contrast, sitting in front of the computer for hours before
work had yielded nothing. I memorized the difficult passages from the book,



and then let my subconscious work out their meaning while I was at the
hospital.

Every hospital worker was required to take three twenty-minute breaks
during each eight-hour shift, but runners were also requested to coordinate
and stagger them, so that if things got unexpectedly busy, we would be down
only one person at any given time. This policy forced me to manage the
timing and extent to which I could wander through my own thoughts, and I
developed a fine control over my ability to reemerge. I could work with my
brain in my hands for hours, move it into my head for twenty minutes, and
then shunt it back into my fingers in the same way that I could slosh water
back and forth in a half-full bucket.

I spent my breaks in the tiny courtyards that nestled among the hospital’s
buildings, luxuriating in the natural light and unrecycled air. One morning I
was lying on the grass with my legs elevated, counting the cigarette butts on
the ground while trying to drain some blood back into my upper body. The
early sun was striking edgewise on its gables and lattice-windows, touching
them with gold; and some beams of its old peace seemed to touch my heart, 1
recited from chapter fifty-two. I saw my supervisor peer around the courtyard
wall and then motion for me to come inside. For a moment I was terrified that
I had lost track of time, until my watch told me that my break still had five
minutes left in it. When we got back to the pharmacy lab, both my supervisor
and the Pharm.D. were looking at me seriously. “Why don’t you leave out the
front door when you run a controlled-sub bag?” one of them asked me.

“Because I go and use the back stairway.”

“But you can’t get to the walkway that crosses over to the hospice tower
from those stairs,” my supervisor argued.

“You can if you cut through the cafeteria loading dock.”
“So you never use the elevator?” The Pharm.D. looked puzzled.

“It’s a shortcut, and you never have to wait,” I answered. “It really is
quicker, I've timed it. And, I mean, there’s somebody up there in pain,
waiting for this stuff, right?” My supervisors looked at each other, rolled their
eyes, and returned to their other tasks.

It was only partly true that I had developed this route in order to cut my
delivery times. I was also compelled to keep moving in order to burn off the



endless energy that I possessed at that age, which seized me in ferocious
spurts, keeping me awake for days at a time. Hospital work gave me a place
to be and a mission to accomplish, complete with repetitive tasks that helped
to constrain my racing thoughts.

Near the end of the afternoon shift, it never failed that some runner would
call in sick, giving me the option to work the night shift if it looked as if 1
wasn’t going to sleep anyway. Sooner or later I would go home at least
exhausted if not sleepy, comforted by the night’s companionable wakefulness,
and a full paycheck richer in the bargain; the shells and pebbles on the
beach...made a calm in my heart, I remembered from chapter ten. Plus I was
doing something important—or so I had convinced myself.

About a month after I had explained my delivery routes, I walked into the
pharmacy and the Pharm.D. turned and called out, “Lydia, she’s here!” She
then turned to me and explained, “Lydia is going to train you to shoot bags,”
and just like that, my career as a runner was over. Lydia stood up from her
post and cast a sideways glance at the boss. The look on her face didn’t
exactly congratulate me on my promotion, but I sensed that Lydia’s training
was a necessary hurdle positioned between me and a big fat raise.

“Come on back and take a load off!” Lydia yelled in her gravelly voice,
more to annoy the Pharm.D. than to welcome me. I got excited and my heart
leaped with a new hope of pleasure, to quote chapter twenty. Instead of
delivering the bags of intravenous medications, I was going to make them,
and then hand them over to someone else for double-checking and delivery. I
pictured myself sitting down at my own workstation and adjusting my stool to
the perfect height. I pictured myself walking importantly back and forth from
the stock table, picking out exactly the right little bottles of concentrated
drugs in the same way that a rich woman confidently seizes upon the perfect
shade of nail polish before her manicure. I saw myself take my position, sit up
straight, square my shoulders, and begin to work my magic, calmly but
quickly—because, after all, someone’s life was at stake.

“Here, pull your hair back tight”"—Lydia interrupted my daydream by
dangling an industrial rubber band in front of my face—“and you better get
used to yourself without makeup. I bet you think that I look like this hell all
the time,” she mused with a grim smirk. Loose hair, nail polish, jewelry—
none of these were allowed in the pharmacy, as they presented additional



surface area that might harbor contamination, and so I adopted the frazzled
“natural” look that you so often see in hospital staff, and I have kept it to this
day.

The employee pool was about evenly split between preprofessional students
and career technicians, but I didn’t fit in with any of them. Like the students, I
had classes and exams to worry about, but like the techs, I worked way too
much, because I just needed somewhere to be. Lydia was what was called a
“lifer” within the pharmacy laboratory, which meant she was already there
when anyone queried had been hired. While I stowed my backpack, Lydia
notified our supervising Pharm.D. that she was going to teach me the
differences between the drugs in the stockroom, where they were shelved
according to their chemical formulas. I was only mildly surprised when she
walked right past the stockroom and toward the courtyard instead.

Lydia was famous for two things: her breaks and her rides. She would take
all of her breaks during the first ninety minutes of each of her eight-hour
shifts and attempt to smoke the three packs of cigarettes that she would have
consumed across eight hours had they been leisure time. Smoking sixty
cigarettes in sixty minutes requires no small amount of concentration, and
even though it was easy to locate her in the courtyard, she was generally too
occupied for conversation. During the second hour of her shift, Lydia was
extremely alert and productive, but it was generally wisest to give her a wide
berth about five hours later, when any perceived slight could really set her off.
During the last twenty minutes of her shift, even the pharmacists avoided her
as she sat stiffly watching the clock, clutching a sterile needle in her shaking
fist.

It seemed out of character, but if you were female and worked a shift with
Lydia that ended at night, she would insist on giving you a ride home. An
incoherent string of snarls about “asshole rapists” was the only explanation
that we ever got for her strategic generosity. It was hard for me to picture
these rapists, dressed for the twenty-below weather and circling the hospital
in a holding pattern until 11:00 p.m., when a fatigued herd of nursing-student
prey would stagger into their hunting grounds, but in that part of the country
we didn’t have the kind of Januaries where you turned down a ride for any
reason.



Once released from the gas chamber of secondhand smoke that also served
as Lydia’s car, you had to st