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Chapter 1
What Am I?
Never was there a time when I did not exist,
nor you, nor anyone else. Nor in
the future shall any of us cease existing.
— Bhagavad Gita

When I ask my students “what are you?,” they usually respond with some general descriptions of
themselves. Usually these are something like “I’m a philosophy major” or “I’m a runner” or “I’m a
friend.” Such mundane terms are often how we reflexively think of ourselves, but they are not very
accurate depictions of what we are. They are more like descriptions of what we do or who we relate
to; they don’t really elucidate our essence. They also raise all types of philosophical conundrums.
For example, are you still a runner even when you’re not actually running? If not, then aren’t you
really more of a non-runner than a runner?
Early Greek and Indian philosophers wrestled with these questions and came up with a very different answer. In their view, we are comprised of two, core elements. First there is the body, a mass of
thick coherence that sits on chairs, walks on the earth, and feels gravity’s relentless pull. It’s the part
of us that yearns and sways with all of nature’s vagaries and eventually decomposes in a heap of decaying flesh.
Then there is the mind. For ancient Greeks like
Plato and Aristotle, this was a sterling, metaphysical
presence that transcended the body’s gross physicality. In their view, the rational mind was a singular, distinctive essence. It is the part of the self that
feels unchanging, a constant thread linking every
moment of our lived experience. It was a reflection of our soul.
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This notion of a separate mind and body came to be known as “dualism” and was adopted by later
philosophers, both in the East and West, and especially among Christian theologians and most famously by the French philosopher Rene Descartes. Over time, it became firmly rooted in our western cultural tradition. It is how many of us reflexively perceive our selves.
This certainly holds for me. I strongly identify with my body; I definitely spend too much time fretting over it. But I also feel like I’m something else too. There seems to be an essential quality to
“me,” something that exists apart, observing my body from afar. Many people identify this part of
their self as their soul and see it as the core of what they are. It is the source of their conscious
mind. This “self ” feels stable and it’s difficult to imagine that it won’t exist forever.
But this is an illusion.
The problems start with the body. For if I am my body, then where exactly in this body am “I”? Is
it my brain, my heart, my liver, my DNA? If it’s vital organs that define me, then do I become part
of someone else if I give them a kidney? If it’s all of me, then do I become less of a person when I
cut my hair or lose some blood? The conundrums are even worse when it comes to the mind. If “I
think therefore I am,” then do I not exist when I’m unconscious? If “I” am the same person as I
am while in dream states, then who exactly is doing the dreaming? These are questions with no clear
answers.
Dualism also suffers from the problem of subjectivity. It basically says “I can feel my body and I
can sense myself thinking, so this is what I must be.” But this type of intuitive self-portrait can be
really misleading. After all, if we only rely on our perceptions, then how can we know those things
that we can’t discern? For example, how would we know if we’re actually color-blind or tasteless?
How might I know when I’m acting like an asshole (something I certainly never realize it at the
time)? Relying on our intuitions to understand our selves is like trying to describe the shape of the
Earth by looking outside a window. If we want a more accurate picture, we need a more objective
vantage point.
Here is where modern science can be very useful. Peer through the lens of physics or chemistry or
biology and you’ll see a very different picture of what you are. Indeed, it is almost the opposite of
what our intuitions describe. Rather than being a solid body, a physicist would tell us that we are
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comprised mostly of energy. Rather than being an unchanging entity, a chemist will tell us that we
are a dynamic chain of molecular reactions. And rather than being a singular person, a biologist
might say that each of us is a fantastic menagerie of many different life forms, a walking ecosystem.
In this chapter, we’ll explore what science says about what we are. Now this might be a strange
place to begin. This is a book about the self after all and very few books on this subject really talk
about the second law of thermodynamics. But physics and chemistry are essential for helping us
understand ourselves because they will allow us to see our deeper nature in a way that is other invisible to our ordinary perceptions.
We’ll see that, at our most basic level, we are an ever-changing collection of atoms and molecules,
minuscule particles bound together by electric and nuclear forces. These atoms are defined more by
their energies than the comparatively tiny flecks of matter within them. They are also in constant
motion, continually reorganizing themselves and trading places with atoms outside of you. In essence, we are an energy system, a network of forces, sub-atomic particles, and matter.
But we are a special type of energy system, a life form, and as such we do something distinct—we
perpetuate ourselves. Most other energy systems in the universe are subject to forces of decay, what
physicists call entropy; once they come into being, they immediately start degrading. Living energy
systems, by contrast, work to keep themselves coherent. They do this by drawing on excess energy
from their surroundings, protecting their inner mechanics, and reproducing themselves. Planets,
stars, and galaxies don’t do this; living things do. As a living energy system, you are the incarnation
of a cosmic struggle between order and chaos, regeneration and destruction, sterility and reproduction.
And it is precisely in this struggle where the self arises. All life forms have a self, a set of processes that
continually negotiate between life’s imperatives and reality’s demands. In very simple life forms like bacteria,
the self is most clearly evident in their DNA and metabolic processes. We humans have much
more complicated selves, but our self processes are ultimately doing the same thing as a bacterium’s
self: pushing back against cosmic forces of disorganization and incoherence. Your self is part of a
life process that is fighting against the relentlessly degrading tendency of entropy. So let me refine
my earlier statement of what you are: you are not just an energy system, you are also a system of
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energy regeneration. Your self is made up of all the processes that make this regeneration happen.
And science is what let’s us describe this self and know what constitutes as the most deepest level.
Now you may be thinking, “What does he mean I’m a collection of energy processes? That sounds
like a lot of stoner garbage. I know what I am—I’m a person! I think, I feel, I dream!” Well, yes,
you are a person and you do think, feel, and dream and these are all part of your self. But contrary
to the romantic cliches, we are not our thoughts, feelings, or dreams; none of these things define
what we are. And if we want to actually understand what’s behind all our thoughts, feelings, and
dreams, then we need to identify the deeper processes beneath them. We need to understand our
internal reality in ways that transcend our ordinary perceptions. So we’re going to start this tour into
the self with physics as our first guide.
THE ATOMIC YOU
At a really basic level, we are collections of atoms.1 This makes us similar to almost everything else
we can observe in the universe. The earth, the sun, the air, the cosmos — all of them are teeming
with atoms. And by teeming, I mean teeming. The breath you just inhaled had billions of atoms
within it. Your body is comprised of roughly seven octillion of them. The universe has an estimated
10 quadrillion vigintillion of them (that’s 10 followed by 80 zeros). These numbers are so vast as to
be unfathomable. Material reality, as we know it, is comprised of lots and lots and lots of very, very
tiny parts.
Atoms themselves are made up of three fundamental particles:
positively charged protons, negatively charged electrons, and
non-charged neutrons (these particles, in turn, are comprised of
subatomic particles like quarks, leptons, and gauge bosons — we
don’t need to worry about these right now). Protons and neutrons bind together to form a nucleus, the center of an atom;
while electrons continually hum about its periphery. All the
atoms in the visible universe are distinguished by how many protons, electrons, and neutrons they contain. Hydrogen, the most
1

Actually atoms themselves are comprised of subatomic particles like gluons and quarks, but we needn’t worry about
that now.
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common element in the universe, has only one proton; oxygen has eight; and uranium, the most
complex and unstable naturally occurring element, has 92.
When atoms combine with each other, they form molecules. The three most common molecules in
your body are combinations of oxygen, carbon, and hydrogen atoms. Oxygen makes up about 65
percent of you, carbon accounts for another 18 percent, and hydrogen is about 10 percent. The rest
of you is comprised of nitrogen, calcium, phosphorus, potassium, and trace amounts of other molecules. The reason why so much of you is oxygen and hydrogen is because you are mostly water. In
fact, about two-thirds of you is water. The rest of you is mostly some variant of a carbon-based
molecule.
So here we are, a very large collection of a few types of molecules. Of course this fact doesn’t tell
us all that much about our selves. It doesn’t explain why we might like colorful socks or feel shy
around strangers. But while physics can’t tell us why we do the particular things we do, it can put
these tendencies into perspective. And from this vantage, we can catch a glimpse of our selves that
is far more counter-intuitive than we commonly believe. To see this, let us consider three fascinating
facts about the reality that we are a part of.
1) Atoms are nearly indestructible.
Atoms are very persistent things, especially at the top part of the periodic table. Unless they get
caught within a star, a black hole, or the occasional nuclear bomb, they will generally hold themselves
together forever. Many of the hydrogen atoms that are part of you originated near the beginning of
the universe and many will be around at the end. In this regard, most of “you” is actually billions of
years old. An atom’s indestructibility also means it gets recycled a lot, particularly within all the living organisms and the biosphere of our planet. Every time you take a drink, eat a snack, or inhale a
breath, you are absorbing atoms that were once part of a river, a cloud, a plant, or some other animal.
This atomic exchange also means that you are never the same from moment to moment. With each
breath, your body is transferring billions of atoms and molecules from your surroundings into you
and vice versa. In the time it took you to read this sentence, billions of atoms that were part of you
are now gone and billions of atoms that were elsewhere are now part of you. In the course of a
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day, your body will recycle trillions and trillions of atoms. The sheer numbers of particles coming in
and out of you is truly staggering. This also means that, at the molecular level, there isn’t a firm
boundary between you and the world or even a fixed materiality that is you. Instead, what really defines you is a continual process of molecular remaking.
One way this atomic exchange becomes apparent is when we go on a diet. A couple of years ago I
decided to lose some weight and I noticed something interesting: I was almost always a pound or so
lighter in the morning than I was the night before. This intrigued me. As I wasn’t going to the bathroom in the middle of the night, where was all the weight going? I was surprised to find out that
the answer was in my breath. When we restrict our calories, we force our bodies to consume their
own fat stores. Dieting is really just a form of self-cannibalism. And feasting on ourselves generates
a lot of carbon dioxide, which we expel when we breathe. Picture a pound of hamburger meat—
many dieters can exhale this much of themselves every night. When we breathe, we are not simply
inhaling and exhaling empty air, we’re actually expelling a lot of matter.
Another interesting corollary of being atomic is that, at any
given moment, we are comprised of stuff that was once part
of someone else. Atoms not only circulate through us, they
circulate through other people all over the world and throughout time. This is a fun notion, for it’s a flattering conceit to
think that part of me was once part of Jane Austen or Gandhi
or Groucho Marx. Of course, the flip side is that part of me
was also probably once part of Caligula, Stalin, and Pol Pot
too. So yes we have had numerous “past lives” but, morally
speaking, they are something of a mixed bag.
An even more enchanting fact is that the carbon atoms that build us were themselves born from
stars. Carbon atoms bond really easily to other atoms and molecules, so they make terrific materials
for creating living things. But carbon atoms don’t form easily in the matter making processes of the
universe. Instead, they need really high pressures to get created. And this type of pressure only occurs towards the end of a star’s life cycle. As stars age, they cool, which compresses their helium
atoms into carbon atoms. When a star eventually explodes in a supernova, it disperses its carbon
atoms across the cosmos. As our earth formed, it accumulated these residual carbon atoms from
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other expired stars. These carbon atoms, in turn, formed the basis of life on this planet. So yes my
fellow hippies, we are stardust. Or even more romantically, we are made from the last gasps of dying stars.
Unfortunately for such starry-eyed notions, atoms are about the only thing about us that approximates immortality. Since the atoms that comprise us are basically indestructible, it means that our
constituent elements will go on existing well past our death. This is actually ironic considering the
classical view is to think of the body as temporal and the soul as immortal. In reality, it is almost the
opposite. The body, or at least the atoms that comprise it, is the only lasting thing about us. The self,
the part of us that we associate with the mind or “soul,” is not immortal. Our selves are a collection
of processes and momentary ones at that. But, lest you fear that you’ll be missing out on some kind
of future fun that your atoms will be enjoying, take heart. Even your molecules will stop existing at
some point when our part of the universe gets compressed within a series of black holes and time
as we know it disappears. Reality, it turns out, is ephemeral too.
2) Atoms are mostly energy.
Atoms are really tiny. To give you a sense of how small they are, consider this: a hundred million
hydrogen atoms could easily fit into a poppy seed. And, just as a reminder, a hundred million is a
lot. If you were to count out all the atoms in a poppy seed without ever taking a break, it would take
you over three years. Moreover, poppy seeds are themselves very small. Pack a hundred million
poppy seeds together and you have something about the size of a 50 gallon drum. So a hydrogen
atom is to a poppy seed what a poppy seed is to a large oil drum— it is very, very, very small.
And while atoms may be small, their actual mass is even tinier. The particles that comprise atoms
are so small, it is very hard to describe them, so let me try with another image. Suppose you enlarged a hydrogen atom to be the size of a football stadium. Mind you, this would be a grotesquely
huge amplification. But even at this size, the atom’s nucleus would only be the size of a large marble; its electron would be even smaller, something like a grain of sand. It’s a remarkable thing to
imagine: something the size of a football stadium comprised of nothing more than a marble and a
grain of sand. That’s what an atom is.
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This is also a good opportunity to correct a common misconception
about atoms — that electrons revolve around the nucleus in the way
that our planets revolve around the sun. This isn’t what electrons do.
Indeed, electrons can’t really be charted. It is more accurate to say
that electrons are simultaneously instantiating themselves with such
speed as to give the impression of a solid whole. Going back to our
model, the stadium-sized hydrogen atom is made up of a grain of
sand being nearly everywhere at once.
All this means is that we are comprised mostly of space. When it comes to you, there is actually
very little stuff there, so little stuff that anything smaller than an atom can easily fly right through
you. And indeed, this is exactly what is going on right now—at this moment about 100 trillion neutrinos, subatomic particles generated by the sun, are passing through your body. You are quite permeable because, when it comes to your body, it is just a lot of very tiny particles moving so fast they
give the impression of solid matter. In reality, we are vastly, impossibly empty.
But if we are mostly empty space, then why do we feel so solid? The over-simplified answer is energy. Atoms have nuclear forces that hold their protons and neutrons together. They also have electrical forces that bind their protons with their electrons. These same electrical forces also repel other things away.2 Now, under certain conditions, atoms will sometimes overcome this negative charge
and bind themselves together—this is how molecules form. But in most cases, atoms repel each
other whenever they get too close. And it is this energy that keeps things apart. It is the energy
within your atoms that is giving the impression that you are both solid and distinct, when really you
are neither. Instead, like all the stars, solar systems, and most everything else we see in the universe,
you are an energy system.
3) Energy is unknowable
But if we are energy systems, then what exactly is energy? Here is where things get tricky. Most
scientific definitions of energy are maddeningly vague (see the illustration below). Energy is vari-

2

This is a rather gross description. When it comes to the interaction between atoms and molecules, a more accurate
description involves quantum physics and the Pauli exclusion, but going into this would take us too far off our central
question of interest.
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ously described as “the potential for something to happen,” “the ability to do work,” or “the capacity to do things.” Although scientists have identified many different forms of energy (atomic, radiant, gravitational, chemical, etc.), few make any sense to our intuitive minds, or at least mine. Energy
is not really a thing in the way we typically understand things. It is without substance but still obeys
laws. It is ineffable yet predictable. It is ethereal but powerful. Like the self, energy is a process and
processes are hard to characterize.

One reason why energy is so hard to describe is that our grasp of reality is pretty limited. The ambiguities are both big and small. On the cosmic scale, our universe is enormous and there is a lot
within it that we can’t even perceive. For instance, there seems to be some kind of “dark energy”
out there that is counteracting the gravitational pull of galaxies and causing our universe to expand
at an accelerating rate. We can’t observe this dark energy but we can measure its indirect effects.
Physicists also believe it comprises at least a quarter of the universe and perhaps even more. De-
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spite all our high tech telescopes, we are only perceiving a tiny fraction of our cosmos which, by the
way, is unfathomably huge.
The micro-scale is similarly baffling. We know that protons and electrons are made up of sub-atomic forces and particles. But we still don’t know exactly what comprises these particles or even how,
exactly, objects with mass get formed. Physicists suspect it has something to do with latent energy
fields and the way subatomic particles move through them. In other words, matter is just something
that emerges out of a deeper, energy source. However, much of this science remains in the speculative realm of quantum physics and string theory. Just as science can only describe a sliver of what is
outside of us, so too it can only discern a portion of what’s in us as well.
These problems are compounded by the fact that most forms of energy simply exist outside of our
intuitive comprehension. Take the example of light. Common sense tells us that light is what illuminates our surroundings. But what exactly is doing the illumination? Physicists say that light is
both a massless particle and a wave, but what does that even mean? A wave of what exactly? How
can a particle be without mass? Light travels at roughly 670 million miles per hour, but can anyone
even picture such a speed? When you stop and ponder it, light is really hard to fathom. And so are
most other forms of energy.
This isn’t our fault. Our brains evolved to solve problems that our ancestors encountered in the
wild, like how to find, or avoid becoming, food. Our brains didn’t evolve to comprehend the nature
of energy or even reality for that matter. The fact that the rare genius is even capable of imagining
things like infinity, collapsing space-time, or multi-dimensional universes is an accidental byproduct
of our curious and problem solving brains. Nevertheless, much of what physicists like Albert Einstein or Stephen Hawking tell us about the universe defies our ordinary comprehension.
So how then can we know our selves as energy systems? This is a really hard question. When I ask
physicists to describe energy, they often invoke equations, categories, or scientific laws. In other
words, much of how they know energy is through this esoteric body of knowledge known as
physics. But this itself raises its own questions: is energy, like math, something we have invented or
something we have discovered? The answer is not clear. It may seem self evident that energy is just
out there, for we see it all around us. But how we understand energy, how we try to make sense of
it, is definitely a human invention.
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With this in mind, let me offer my very quick and admittedly naive description of what energy is.
Energy is the essence of reality. Coursing beneath everything are various energy fields. These fields
are mostly invisible to ordinary perception but they make themselves known as conduits of movement. All the things we can discern, like matter, sound, and light, are vibrations in these latent fields.
When we do anything, like eat a muffin or play music, we are shifting energy from one field to another. Subatomic particles like quarks and gluons arise from these energy fields and, when the conditions are right, come together to make protons and neutrons, the basis of matter. What we perceive of the universe is just the crust congealing on top of a set of mostly invisible energy processes
that are bubbling, swirling, and simmering everywhere else. To get a better idea of ourselves as an
energy system, we need to try and better understand how this energy works. And I think the best
way to do this is with the story of our universe.
IN THE BEGINNING ….
According to physicists, our universe came into being around 13.8 billion years ago with an event
commonly known as the Big Bang. In the timeless moment right before the Big Bang, our universe
was compressed into an impossibly tiny, hot speck of energy. Reality was in its highest form of energy. At this point in our universe, neither time nor space, as we know them, really existed. The
only thing that did exist was tremendous, undifferentiated energy. Perhaps it was some kind of uberenergy, some primordial essence that encompassed all the different types of energy and matter that
exist today. Perhaps it still exists in the timeless non-space that is not our universe. We don’t really
know.
What we do know is that suddenly, for some unknown reason, our particular reality emerged. Within
an infinitesimally small fraction of a nano-second, the universe started enlarging. Space, as we know
it, began to exist. This space was filled with rapidly differentiating energy fields of inconceivable
heat. After a short period of time, subatomic particles began to percolate from these energy fields,
colliding into one another and subsuming back again into the energy soup. As the space enlarged
and the heat cooled, these particles stabilized and matter formed. Different forms of energy began
to appear: gravity, electromagnetism, radiance. And this is the part of our history that is both really
important and incredibly puzzling.
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Physicists don’t really know why, in the briefest moments after the Big Bang, the primordial energy
began to differentiate into its various forms. Nor do they know why sub-atomic particles and different energies all became arranged as they did instead of some other way. There is a lot of speculation about this. One idea is that our universe is but one of an infinite number of universes that are
constantly coming in and out of existence. Some of these have stable energy arrangements and
survive, others are unstable and quickly collapse back on themselves. The simple fact is that we don’t
really know why our universe’s energies act in the way they do or even how stable our current universe is. Some people even worry that, as we conduct experiments on this question with high speed
particle colliders, we could upset some potentially delicate balance and cause our universe to implode. And that would be really embarrassing to say the least.
Either way, our universe did come into existence and, as space enlarged, new particles emerged from
the energy fields. Eventually, the universe cooled enough so that these subatomic particles could
come together to form protons, neutrons, and electrons and then organize themselves into hydrogen
atoms. In doing this, the primal energy was actually getting, well, kind of clumpy. Rather than being
evenly distributed in a uniform coherence, energy haphazardly kneaded itself into various forms and
matter. And, with this clumping, time as we know it began.
Like energy, time is also an elusive concept. Most of us think of time as something constant and
inexorable, like the regular ticking of a clock. Physicists, however, understand time differently. For
them, time is more like a coordinate on a map, marking a place in a different dimension of reality.
Time is something that exists in a totality, with past and future simply occupying different coordinates. It is also something malleable: time can vary in speed, go in many directions, curve in relation
to space, or not exist at all. What we commonly think of as “time" is really just our limited interpretation of reality in terms of sequential events, a “time arrow.” In other words, our brains evolved to
process information sequentially, so we intuitively understand time as a one-way, progression of
movement. But time doesn’t actually work this way. Like energy, time is also really hard to fathom.
There is, however, one key aspect of both energy and time that does correspond with our intuitive
understanding—entropy. To explain entropy, let me back up slightly. When scientists began discovering the properties of energy in the nineteenth century they came up with two key observations.
The first was that energy could never be created or destroyed, only transferred in form. This is the
first law of thermodynamics. Whenever we do anything, we are drawing energy from one form and
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transforming it into another. When I eat a hamburger, I’m transferring its chemical energy into cellular metabolism which fuels my physical activity which then changes something else in the world.
Much of our own existence is the continual transformation of energy from food and oxygen into
the proteins and chemical processes that keep us alive. As living beings, we are the first law of
thermodynamics in action.
But when I’m transferring energy, I’m also changing its suitability for mechanical use. And this leads
to the other important observation: under normal conditions, energy is always degrading in form,
becoming less and less available to perform mechanical functions over time. This is the second law
of thermodynamics and it describes entropy. Entropy is a hard concept to grasp but I find it helpful
to think of it like a bunch of logs stacked in a fireplace. The logs themselves are energy storehouses,
built upon captured energy from our sun. They are in a low entropy state—there’s a lot of things
they could eventually do. But if I put them in a fire, the logs will burn, releasing the energy through
higher temperatures and light. Eventually, the fire will die out, the temperature will drop and the
light will dissipate. All of the stored energy in the logs will no longer be organized in a useable way
— you can’t make another log from ashes, smoke, light, and heat. All that energy is now dissipated
and degraded. It can’t even be used to make another fire again. This degradation is entropy.
A similar process is currently happening in our universe. The universe began in its highest form of
energy capacity. The moment immediately after the Big Bang was truly the greatest “potential for
something to happen.” In fact, it was the potential for an entire universe. Everything that follows
this moment is a steady degradation in this potential. This is the cost of the universe coming into
being and it continues to unfold. Our universe no longer has enough “high grade” energy to make
another universe and with time, it even has less and less of the energy it needs to continue making
stars and galaxies. It’s actually making fewer stars and galaxies as the total entropy of the universe
increases. At some point, it will stop making stars and galaxies at all.
But this degradation is not happening uniformly. Instead, the energy in our universe is deteriorating
in a kind of “clumpy” way. There’s a random, uneven distribution in how it unfolds. One way this
“clumping” arose was in the form of atoms and molecules, which then begin interacting with each
other to start creating centers of gravity, radioactive waves, and shifting nuclear forces, a cascade of
further clumping. All the visible things in our universe, stars, galaxies, solar systems, are really just
the “clumps.”
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But like burning logs, these clumps are also decomposing. Everything in the universe is eventually
headed towards the lowest potential for something to happen, it’s just not getting there at the same
pace. Nevertheless, tens of billions of years from now, all of the universe will reach the same energy state; eventually it will be mostly inert, a cold, dark and motionless place. When you gaze at the
stars at night, what you are witnessing is a vast, gradual undoing.
This cosmic dissipation is reality’s clock. According to physicists, entropy is one of the only things
in the universe that exists sequentially in the way we ordinarily understand time. Once energy becomes disorganized it will never spontaneously reorganize itself. It’s like the ash, smoke, and light
from a fire; once they are extracted from the wood, they will never recombine themselves again to
make a log much less a fire. So entropy delineates time in a way that’s recognizable for us — it marks
causality. The level of energy organization in the universe is always decreasing from moment to
moment, and that digression is marking the time arrow.
Entropy is also where we begin. Galaxies, stars, and planets are all passively acceding to entropy’s
demands. They may have started as a temporary form of energy coherence but now they are pliantly
marking time until they explode, disintegrate, or compress into black holes. You and I, however, are
doing something different. We are a special kind of energy system — one that resists entropy. We
are an energy system that draws power from its surroundings in order to keep itself organized. We
are an energy system that reincarnates itself in a ceaseless effort to resist entropy’s relentless pull
and, in this way, pushes back against time itself. I’m talking, of course, about life.
THE LIVING YOU
Like most people, I tend to take my livingness for granted. I almost never consider the fact that the
distinction between me and, say, a bag of water is somewhat arbitrary. Both the water bag and I are
made up of molecules and it’s not like our molecules are categorically different from each other. A
molecule is a molecule is a molecule, as Gertrude Stein might have said had she been a chemist. In
fact, the water bag and I are made up mostly of the exact same molecules (H2O). It would not be inaccurate to describe me as a “water bag” given the fact that two-thirds of me is H2O. Nevertheless,
I still flatter myself that I am, somehow, categorically different from the water bag because I am
alive. But what, exactly, does that mean?
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This question is not as simple as it may first appear. The boundaries between living and non-living
are indistinct and scientists themselves can’t really agree on where they lie. A lot of traits that we
typically associate with “being alive” often show up in non-living things. For example, we typically
think of life as something that reproduces itself. Yet some crystals also do this. Or maybe we can
define living things as having DNA (deoxyribonucleic acid). But viruses also have DNA and scientists can’t really decide whether to count them as living.
Ultimately, the big difference between living and non-living energy systems is not in what they are
but in what they do. The glass of water and I are both energy systems, but the former isn’t doing
anything. It’s a closed energy system, just sitting there, passively awaiting its inevitable destruction. I
am an open energy system, one that is regenerating itself through a remarkable division of labor
amongst its various molecules. Some of my molecules are absorbing energy from my environment.
Others are working as guards, regulating which molecules get in and which stay out. And still others
are reproducers — using the molecules and energy the others are taking in to build new structures,
replicate, and grow. The H2O molecules in the bottle are not doing any of these things —and this is
the crucial difference between us. Although the water bottle and I will both eventually disintegrate
over time, I’m the only one putting up a fight.
It is in this fight against entropy where we find the foundations of life. Life is an energy system with
an active state of being. And life exists around three founding principles. I like to think of these as
Food, Sex, and Security. Anything that is alive must do the following:
1) Draw in energy (Food);
2) Replicate in a way that allows for evolutionary development (Sex);
3) Protect itself against harm (Security).
Non-living things may have one or two of these processes but they don’t have all three. Stars, for
example, perpetuate themselves through atomic fusion (Food), but they don’t reproduce (Sex). Nor
can they protect themselves from external threats like black holes (Security). And stars have a limited supply of energy to draw on; eventually they will burn out. Living things, by contrast, are regenerative and self-replicating.
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In this way, I find it useful to think of life as having a distinct type of energy, a life force. Just as
physicists distinguish nuclear, gravitational, and electromagnetic forces, so we might think of the life
processes of food, sex, and security as kind of a force. Now the term “life force" probably sounds
familiar, if not a little mystical. It actually goes far back in human history, most notably in the Vedic
notion of Prana and the Chinese conception of Qi. In the early twentieth century, French philosopher Henri Bergson popularized his own vision of a mystical life force, the Elan Vitale. And, of
course there is “the Force” in the movie Star Wars. And these ideas are not dissimilar to what I am
describing, for they too connect life with deeper energy processes. But Prana, Qi, Elan Vitale, and
“the Force” are based on supernatural forces, not the Second Law of Thermodynamics.
When I use the term “life force,” I’m referring to the impetus of living energy systems to resist entropy. I’m not suggesting that life is animated by its own latent energy field or has its own subatomic
particles, the way that gravitational or nuclear forces do. Rather, the life force is just a handy way to
describe a particular way that energy is “clumping” on our planet. It includes all three processes of
living described above: food, sex, and security. I find life force to be a useful term to describe what
animates us at the most basic level, but it has neither supernatural nor latent physical properties.
We can see the life force evident in the most primary element of life—the cell. All things that are
incontrovertibly alive are comprised of cells. The word cell is derived from the Latin term “cella,”
which literally means small room, but a more apt description of a cell is a raucous party. Like any
good party, cells are buzzing with activity. Cells have a boundary enclosing all the fun, in this case a
semi-permeable lipid membrane. The cell membrane not only demarcates the cell, it acts like a
bouncer, letting only desirable guests in and keeping undesirable ones out. Inside the cell, floating
about a gelatinous, cytosol fluid, are a myriad of different chemical elements called organelles. Like
party guests, these organelles are busy interacting with each other, transferring energy, and getting
rid of waste. They are also modulating their energy depending on what is going on around them.
The host of the cellular party is DNA. When DNA makes a copy of itself, the cells will reproduce,
breaking off into two “parties.” Occasionally there are errors in the copying process. Often these
mutations lead to catastrophic system failures (a really bad party!) but sometimes that produce new
structures that really benefit the cell and make it thrive (an even better party!). We’ll visit these better
parties in Chapter 2.
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DNA is paramount for life because it contains the chemical codes that cells use to regenerate and
reproduce themselves. It is basically the instruction manual for creating all living things, including
you. What’s more, you get your very own personalized version (unless you have an identical sibling).
And what a manual it is. Your DNA is comprised of two tightly spiraled strands of over three billion
molecules. These molecules combine into various sequences called genes, much like letters coming
together to form words and sentences. These genes are then translated by ribonucleic acid (RNA)
to create the proteins structures that comprise your living tissue. DNA is the blueprint for you. Woven into this tiny structure is an enormous amount of information. If you unraveled a single DNA
strand, it would measure over 6 feet long and would contain as much information as all the books in
an average neighborhood public library. In everything from its elegant double-helix composition to
its incredible programming power, DNA is truly a marvel of nature.
Small wonder then that DNA has acquired such a mystique since it was discovered in the 1950s.
Because our DNA is unique to us, we often identify it as somehow intrinsic to our selves. This is
understandable. If there is any physical part of my body that has a claim to be “me,” it is probably
my DNA, since it partly determines everything from my eye color to whether I enjoy cilantro. And
ever since scientists have figured out how to sequence it, DNA’s descriptive power has only grown.
Companies like Ancestry.com and 23andMe now use our DNA to trace our “life story.” It is deeply
seductive to believe that somewhere, locked within DNA’s graceful, intricate helixes, are the secrets
of my very essence.
Identifying your “self ” with your DNA, however, would be a mistake. Although your DNA did
code for the individual that has become you, there is nothing particularly special about your DNA
compared to the DNA in anyone else or any other animal for that reason. Not only do you share
about 99.9 percent of your genes with the rest of humanity, you share about 70 percent of your
genes with tapeworms.
Your DNA is just a temporary assortment of some 22,000 plus genes (the estimates on how many
genes comprise us keep changing) that came together in a rather arbitrary pattern. Although your
cells use the information in your DNA to make your body, the collection of genes that code for you
is not inviolable nor will it stay together after you are gone. If you have a child, you will only give it
half of your genes. If you have another child, you’ll pass on a different set of genes. In other words,
your DNA is a temporary way station for a chance collection of genes. These genes don’t identify
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themselves as a collective entity and they are indifferent to whether their fellow genes within your
DNA also get passed on to further generations. We are simply a vehicle that will allow a random assortment of these genes to possibly replicate.
Nor is your DNA alive. By itself, DNA has no life force. Take it out of a cell and it would just be a
bunch of inert molecules. This holds for all the other parts of your cells as well: nothing within your
cells can live alone. If you removed any single part of a cell—its membrane, its organelles, or anything else—and isolated them, you’d find a bunch of inanimate objects, each one as lifeless as the
next. Living only occurs when the cell’s elements begin acting in concert in a fantastic symphony of
chemical reactions. Going back to the party analogy—a great party isn’t made by simply having a
great DJ or a yummy buffet table or any particular guest, even if they do claim to be the “life” of
the party (sorry for all the puns). A great party occurs when all of these elements interact together
creating something effervescent. Similarly, the life force of a cell is not defined by any of its individual parts, but by the activity of its parts coming together to draw in energy, balance this energy, reproduce itself, and protect itself as an energy system.
This leads me to the key insight that physics can tell us about our selves: Life is not a thing, it is a regenerative process.
This notion is hard to initially grasp because it runs afoul of our intuition that there is a single, stable, unchanging entity that is “me.” But if we look at our cells, we will not see any part of us that is
permanent. Every second, your body is continually swapping billions of atoms with the atmosphere.
Every moment, trillions of your cells are swapping molecular structures and fighting off harmful
threats. Every day, billions of your cells are replicating or dying off. 3
Given all of this movement, can we say that we even exist at all? Philosophers call this question the
“Ship of Theseus Paradox” and it starts with a story of ancient Greece. According to the legend, the
Athenians wanted to memorialize their fabled hero
Theseus by preserving the ship that brought him

3

Ironically, the parts our selves that signal our youth and beauty (our skin, hair, and nail) are actually dead tissues. The
parts of us that are living, like the insides of our mouths, tend to be be moist, slimy, and pretty gross. Looking good is a
morbid affair.
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home from his battle with the Minotaur in Crete. So they moored his ship in the harbor, where presumably it became a popular tourist attraction (one can imagine local shops selling tunics with minotaurs pasted on them). Over the years, the ship began to rot. As its various planks, ropes and oars
fell into disrepair, the Athenians replaced them. Eventually, every single part of the ship had been
swapped with something new. But then some smart Alec name Plutarch came along and wondered:
if all its parts are no-longer original, then how can we still call this boat the Ship of Theseus? Enlightenment philosopher Thomas Hobbes, an even greater smart Alec, further wondered what you
might call a new boat that was constructed from all the original, discarded parts.
The same question applies to you. All of us feel that we are the same person that we were as children. We certainly carry our childhood memories and a profound sense of continuity with our past.
Yet nearly all the cells in your body have either been replaced or rebuilt over time. Materially speaking, there is very little left of the “you” that existed ten years ago. But if the stuff that is you is continually being reconstructed or replaced, then are you still the same person you were years, weeks, or
even minutes ago?
Let me offer a simple answer: yes! This is because “you” were never defined by your materiality to
begin with. We are not merely the stuff within our cells, including our DNA. All the molecules, proteins, and amino acids that comprise our cells are really just vehicles. The only continuity of our lives
is the process of cellular regeneration, replication, and renewal. Even if most of our childhood cells
are gone, the processes that created them continue. In this way, our lives are like fires, an entity that
exists only through sustained, reactive chains. As long as the materials and conditions allow, the fire
continues. So too with us. As long as our cells can successfully metabolize energy, reproduce, and
protect themselves, we exist. When they stop doing these activities, our selves will end.
In sum, we are a temporary process of energy regeneration, existing long enough to possibly replicate parts of itself. These energy processes are subtle, mysterious, and often unfathomable. But
they are at the foundation of the self. At our most fundamental level, we are merely a particular incarnation of an energy system pushing back against the inexorable tide of entropy, temporarily sustaining itself in the face of its own eventual undoing.
SELF OR NON-SELF?
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Twenty-five hundred years ago, a seismic religious debate shook ancient India. The subject was the
self. On one side were the Hindu Brahmin, India’s highest social caste and the guardians of its ancient spiritual wisdom. Much like their classical Greek counterparts, the Brahmins held a dualist
view of the self. They saw the self as existing both in the body and in the form of a higher spiritual
consciousness, the Atman. While the body would eventually degenerate, the early Hindus believed
the Atman would persist throughout time and across the universe. The goal of their yogic spiritual
practice was to realize the true nature of this Atman.
And like the Greeks, the Brahmin also thought that ultimate wisdom came
from self knowledge, but they didn’t think this came from logic and reason.
Instead true self-knowledge came from perceiving reality in a way that transcended ordinary consciousness. Knowing one’s self would not come from
philosophical deduction, scientific observation, or mathematical logic, it
would come through yogic practices like meditation that open perceptions to
more ineffable realities. This is partly why the spiritual traditions of South
Asia look so different from those in the West.
On the other side of this debate was a rebel monk by the name of Siddhartha Gautama. Today we
know him as the Buddha. Gautama asserted that there is no such thing
as the self, at least as the Brahmin commonly understood it. His doctrine was An-atman, which translates as non-self or no-self. According
to the Buddha, what we commonly perceive as our self is simply a mental construct. Much in the way that our eyes create a visual field from
bits of ocular data, our minds create a perception of the self. But, unlike the Brahmins, the Buddha claimed that the Atman does not exist
outside of the mind—the Atman that the Brahmin were perceiving was
just a mental projection. Although early Buddhism was a complex
political and social movement, its schism with Hinduism was largely based on this philosophical disagreement about the self. In short, An-atman is why Buddhism became a separate religion.
We’ll take up this ancient debate in later chapters, but for now it highlights an important question
that needs an immediate answer: what is the self ? If our task is to know our selves, then what exactly is this self we are trying to know? Does it exist or is it simply a mental projection? Since we are
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currently exploring “what” we are, then this would be a good place to address what “the self ” actually is.
Interestingly, here is where the natural sciences abandon us, for they don’t offer us a very useful definition. In science, the self is usually described as “all that is intrinsic to an entity.” This “self ”
comes up a lot in biology, where scientists study how living cells distinguish between their own constituent matter and foreign pathogens. This usage is also common when scientists refer to inanimate
objects, such as when they say “a star will eventually collapse on itself.” By this reckoning, the self is
everything that is not other.
But this definition does not really aid our quest. As I’ve already mentioned, our molecules and cells
are in perpetual regeneration. Trying to pinpoint the physical self is somewhat like trying to measure
an electron — we can never know its exact physical properties and even our attempts to measure it
will fundamentally change it. Most importantly, this definition doesn’t really capture the lived experience that we are trying to comprehend. What is behind the Atman, this feeling of existing as a coherent being that so many of us intuitively perceive?
Allow me to share some of my own experiences with this question. When I was 29, I went on my
first ten-day, silent meditation retreat. At the start, I was terrified. All my prior attempts at meditating had been total failures. Typically, I would sit down and try to observe my breath or say some
strange mantra. Usually I could last about ten minutes before getting up in frustration or agitation.
My mind was always racing and I couldn’t sit still much less straight. If I couldn’t last an hour, how
would I even survive a single day?
My fear was not unwarranted. Sustained meditation is one of the
hardest things I’ve ever done. It is about fully confronting your
emotional baggage. It is about a willingness to sit with intense pain
or agitation without looking for the relief of temporary distraction.
It is about opening yourself up to all the jagged edges and sticking
points that lurk beneath your conscious awareness. It is arduous
and demanding work. I try to illustrate this to my students with a
joke: “Why are Buddhist monks always smiling in photos? Because
they are so relieved to not be meditating!” Okay, the joke is not
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that funny but you get my point: meditation is really hard work.
But if you are in a safe environment, where someone is giving you step by step instructions, meditation can be revelatory. My biggest discovery was the perception that I exist as a being of energy.
The form of meditation I practice is called Vipassana. It comes from the Theravadan Buddhist tradition of Southeast Asia. In Vipassana meditation, the focal point of concentration is on the breath
and body sensation. A typical Vipassana retreat lasts 10 days. For the first three days, one meditates
on the breath. This allows the mind to settle down and for the ordinary din of thoughts to quiet.
After this point, the attention shifts to the body. The meditator uses their honed concentration to
scan the body, moving from head to toe and back again, observing all sensation with objective detachment. All the while, the meditator lets go of the constant barrage of intrusive thoughts, always
returning their attention to the body and breath.
After several days of doing this work, something remarkable happens: you begin to experience your
self in very different ways. For me, it started with a new awareness of my physical being. As my
mind quieted, I started accessing sensation in parts of my body that I rarely notice. For example, I
could trace down my esophagus through my stomach and follow my intestines all the way down.
With time, these experiences grew even more profound. I began to realize my self as a being comprised of energy. As I peered through the gross expression of ordinary sensation, I began to perceive the far more subtle reality underneath it. I started experiencing myself as a body electric and
all my mental projections as different expressions of these variously charged states. Pleasure was
energy flowing free, radiating with a glorious effervescence. Pain and discomfort revealed themselves as energy blockage, thick impediments against the flow. It was a transcendent and powerful
experience. And it all came from simply allowing my mind to quiet down and to observe my bodily
sensations instead of indulging all my habitual tendencies of reaction.
This experience has also given me a very different perspective on the self. What I learned in meditation is that the self is not what I normally think it is. It is not the ego or really even my feeling of
myself. It is not the constant stream of thoughts and worries that dominate my mental landscape.
It is not my dreams and aspirations. It’s not even the love I feel for those around me. These are
parts of my self, expressions of some important psychological functions. Since they are what typically dominate my consciousness, I tend to think they are all that encompasses me. But this is not
the total self; it is only a part. It is more like a film that congeals on top of a boiling soup, the crust
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of a much more dynamic maelstrom that is occurring beneath my conscious perception. The “real”
self is not only incredibly complex, it is largely invisible. It is a vastly complicated set of processes,
difficult to observe and harder to comprehend. It is intricate, complex, and dynamic.
In fact, I think the self is impossible to know, at least in the way that we commonly know things. As
I mentioned before, I define the self as all the processes that negotiate between life’s imperative’s
and reality’s demands. But these processes are ultimately based in energy and energy is not something that our brains can easily apprehend. The ancient Brahmin had an inkling of this in their concept of prana, but they equated this sense of prana with a greater essence, an Atman. The Buddha
meanwhile just believed there was energy.
But one thing both sides agreed on was that our ordinary sense of self is illusory. This is actually a
common idea in the ancient world. It shows up in the Tao and some strands of Hinduism. In the
West, it was described by Plato and his allegory of the cave. According to the allegory, we are like
prisoners bound to the wall of a cave who can only see shadows dancing on the wall in front of
them. Because they know nothing else, the prisoners assume that the shadows are actually real
things; they never see the shadows as dim representations of a far more vivid reality that cast them.
So it is with our selves. We have evolved, both psychologically and culturally, to perceive our selves
as singular, consistent, and solid beings. But what we don’t see is the reality behind this. We don’t
see the billions of neurons working together to continually generate a sense of “me.” We don’t see
the energy processes within each of our cells, coming together in a cooperative way. We don’t see all
the nuclear, electrical, and other forces within us. And we don’t see those things because we can’t.
A series of fantastic recent discoveries in physics, chemistry, and neuroscience have begun to give us
a hint of what those energies are like. With time, these discoveries will grow. But for now, we are
still working with hints and much of our reality still remains unknown.
And here is where spirituality commonly fills a void in our lives. Spiritual practice, whether it comes
from art, movement, social connection, prayer, or meditation, is a way of trying to reconcile ourselves to the ineffable nature of our reality. It is a way of trying to make our real essence legible to a
mind that is otherwise not really equipped to fathom it. Contemplative spiritual practices, in particular, exist to help us grasp the true nature of what animates this reality we are existing within. As I
mentioned before, at some point self knowledge will require us to transcend our ultimately limited
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set of concepts and ideas. We’ll have to find other ways of experiencing ourselves and contemplative practice will be one way to do this. We’ll take this up in later chapters. But for now, we’re still
very much in this place of concepts and ideas and this means exploring our next big question: What
is our purpose in life?

