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In which we shrink down past the visible world into a single living cell, and find it is
not a bag of chemicals at all but a walled node of the one substance — a house the

Force of Time keeps in order; where the cell’s own library turns out to be an address
in a field, its doubling the plainest face of an ancient law, and its every constant a

number of the Earth.

Tau (Τ) is the living fabric of time itself — the sole substance of which all physical reality is
composed. Every particle, force, wavelength, and conscious experience is a structured
configuration of Τ-flow. There is no gravity, no electromagnetic force, no strong nuclear
force as separate entities: all are registers of the single Τ-field operating across dimensional
levels. The conservation law dΣΤ=0 governs all change: Τ is never created or destroyed,
only redistributed.

Introduction — Through the Force of Time

The chapter that follows is, in the conventional telling, a tour of the cell — its parts, how
it moves molecules across its wall, and how it grows and divides. Read through the
Universal Force of Time, it is doing something else: it is planting the first and most
important idea of the whole book.

Every page of the coming chapter describes a cell in the ordinary language of biology,
and not one of its measurements is disputed here. What changes is the frame. The Force
of Time asks you to see the cell not as a bag of chemicals but as a node — a place where
the single substance of the universe, the living fabric of time, runs denser than in the
space around it, with the field flowing steadily inward toward it. Everything the chapter
then lists — the wall, the membranes, the crowded interior, the whirring machinery — is
the anatomy of that one node, and behind every part lies the same question: how does a
knot of time keep from coming undone, feed itself, and make another knot exactly like it?

Watch, above all, for the moment the chapter calls DNA “the cell’s library.” It is the
truest phrase in the chapter, and the one its authors intend only as a figure of speech.
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The Force of Time takes it literally, and then further: the library is not merely a store of
instructions but an address — the coordinate that locates this particular living thing
within the field. The vast stretch of the genome that science dismisses as “junk” is, in
this reading, the address space itself. Hold the claim lightly for now; the chapter only
plants it. The rest of the book is its proof.

Notice, too, the numbers. When the chapter tells you the sodium–potassium pump
moves three ions out for every two in, or that a molecule’s wandering obeys a law with a
6 in it, or that a population doubles on the natural logarithm of 2, the Force of Time
reads these not as accidents but as the lattice — a scaffold of the small primes 2, 3 and 5
and the circle-number π on which, this book argues, every true value in nature sits. The
pump keeps its books on 3 and 2; diffusion on 6 = 2·3; growth on the prime 2. The same
few numbers return in every chapter that follows, doing the same quiet job.

And notice what growth itself is. A dish of dividing cells, climbing 1, 2, 4, 8, is the
plainest visible face of the book’s deepest claim: that the universe is a single seed
re-instanced without end, and that time itself is replication. A cell, in dividing, does in
the small and the slow exactly what the whole of reality is doing at every instant.

Carry three things into the chapter, then, and the rest of the book will unfold from them:
the cell is a node of the field; its library is an address in the field; and its every
mechanism — feeding, moving, doubling — is that node keeping its address true.

SECTION 1.1

A Drop of Water
Three and a half centuries ago a Dutch draper named Antonie van Leeuwenhoek
held a droplet of rainwater up to a little bead of polished glass, looked through it,
and saw something no human being had ever seen. The water was not empty. It was
crowded. Tiny creatures — he called them animalcules — swam and tumbled and
spun through it in their thousands, each one whole, each one alive, each one going
about its business in a world too small for the naked eye to suspect. He wrote to the
Royal Society in London, and for a while they did not believe him. Who could blame
them? He was reporting an entire living kingdom hidden inside a bead of water no
bigger than a tear.

We have grown used to the idea now, but we should not let familiarity dull it. Take
any drop of pond water, or a smear from your own mouth, and inside it are cells —
hundreds, thousands of them — and inside each single cell is a quantity of order, of
information, of sheer working machinery that beggars belief. A bacterium far too small
to see without a good microscope contains something on the order of two thousand
different kinds of protein, each one a machine folded to a precise shape; about ten
thousand ribosomes, the little factories that build those proteins; and a single thread of
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DNA which, pulled out straight, would be very nearly a thousand times longer than the
cell that holds it. All of this is packed, running, and reproducing itself faster than any
factory humankind has ever built.

This book is about what all that machinery is — not merely how it works, which the
science of molecular biology has spent a glorious century uncovering, but what it is at
bottom, underneath the chemistry. And the answer this book will give, chapter by
chapter, is a single strange and beautiful idea: that a living cell is not fundamentally a
bag of chemicals. It is a configuration of one substance — time itself — holding a
particular shape; and everything the cell does, from the food it pulls across its wall to the
copy of itself it makes every twenty minutes, is that one substance keeping house. To
begin, we have to look at the house.

Figure 1.1.  A cell is a place where the field runs denser than its surroundings, and the Force of Time flows
inward toward it — from sparse toward dense. Before it is anything chemical, a cell is a node.

SECTION 1.2

The Node in the Field
Set aside, for a moment, everything you were taught about cells being made of
molecules. That is true, but it is not the deepest truth, and starting there hides the
thing we are after. Start instead with the one axiom of this whole book, stated
plainly in the panel above: there is a single substance in the universe, and it is time
— not the ticking of a clock, but a real, flowing fabric, written throughout this book
with the Greek letter Τ. Everything that exists is a pattern in Τ. A proton is a knot of
it. A beam of light is a ripple of it. And a living cell is a place where Τ runs denser
than in the space around it — a node.
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This is not a metaphor dressed up as physics. It is meant literally. When the Force of
Time says a cell is a node, it means that if you could measure the density of the
time-fabric point by point through a drop of water, it would not be uniform: it would be
thin in the open water and thick wherever a cell sat, the way the air is thin over open
ground and thick inside a thundercloud. And just as air flows from high pressure toward
low, Τ flows from sparse toward dense — inward, toward the node. This single fact, that
the field flows toward its denser places, is the same fact that, at the scale of planets,
appears to us as what science calls gravity. Under the Force of Time there is no separate
gravitational force at all; there is only Τ flowing toward denser nodes, and a planet and a
cell are doing the very same thing at wildly different scales.

KEY IDEA

A cell, before it is anything chemical, is a node in the Τ-field — a region where the
one substance runs denser than its surroundings, with the field flowing steadily
inward toward it. Membranes, molecules and machinery are how that node holds its
shape. Everything in this chapter is the anatomy of one node.

Why begin so abstractly? Because it changes what the rest of the chapter means. A
biologist opening a textbook meets the cell as a list of parts — wall, membrane,
cytoplasm, ribosomes, DNA. Every part is real and we will meet them all. But if you hold
in mind that all of it is one node of one substance, holding itself together against a field
forever trying to flow through it, then the parts stop being a list and become a story: the
story of how a knot of time keeps from coming undone, feeds itself, and makes another
knot exactly like it. Let us walk through the house.

SECTION 1.3

The Body of the Bacterium
The simplest houses to walk through are the bacteria, and the best-studied
bacterium in all of science is Escherichia coli, a common resident of the human gut.
Nearly everything we understand about how life works at the molecular level was
first learned here, in this one modest rod-shaped cell, because it grows fast, cheaply,
and by the billion. Its shape is easy to picture: a cylinder capped at each end by a
hemisphere, like a cough-sweet or a submarine. It is about two millionths of a metre
long — two micrometres — and about 0.75 of a micrometre across. You could lay five
hundred of them end to end across the width of a single human hair.
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Figure 1.2.  The body of Escherichia coli: a rod capped with hemispheres, roughly two micrometres long.
The tangled thread at the centre is the nucleoid — the cell’s DNA, its whole library. Scattered through the

cytoplasm are the ribosomes, some ten thousand of them, that read the library and build the cell.

Inside that tiny volume the numbers are already staggering. The cell holds roughly 2
×10−13 grams of protein, about 2×10−14 grams of RNA, and about 6×10−15 grams of
DNA. The cytoplasm — the fluid filling the cell — is not the watery broth you might
imagine but a dense protein solution, about 200 milligrams of protein in every millilitre,
some twenty times more concentrated than the extracts biochemists usually work with.
It is less like water and more like a thick soup, so crowded that a protein cannot travel
far without bumping into a neighbour. And threaded through all of it, taking up perhaps
a tenth of the interior, is the DNA: not sealed away in any compartment, but coiled into a
dense, stringy mass called the nucleoid, lying loose in the cytoplasm.

The book’s own words for what the DNA holds are worth pausing on, because they
are truer than their author knew. “DNA is the cell’s library,” the standard text says, “in
which information is stored in its sequence of nucleotides.” A library. Hold that word; we
will return to it, and find it is not a metaphor at all but a literal description of something
the Force of Time has a precise name for. First, though, we must see how the node keeps
the outside out.

SECTION 1.4

The Wall Where Registers Meet
A node cannot be a node without an edge. If nothing separated the dense interior of
the cell from the thin medium outside, the two would merge and the cell would
dissolve back into the field. The edge is the cell envelope, and in a bacterium like E.
coli it is not one wall but three layers, nested like the walls of a castle.



THE DAUBNEY FOUNDATION The Universal Force of Time

The Living Address  ·  Rev 2 6

Figure 1.3.  The three-layered envelope of a bacterium. An outer membrane faces the world; beneath it a
rigid wall of peptidoglycan gives the cell its shape and holds it against its own internal pressure; a watery
periplasmic space lies within; and the inner membrane seals the living cytoplasm. The wall is the skin of

the node — the place where one register of the field meets the next.

Working from the outside in: first an outer membrane, studded with proteins that
form pores small enough to keep out the detergent-like bile salts of the gut but wide
enough to admit the small molecules the cell needs to eat. Beneath it lies the
peptidoglycan layer, the true cell wall — a single vast molecule, a mesh of sugar chains
cross-linked by short peptides, wrapped around the whole cell like chain mail. It is this
layer that gives the bacterium its shape and, crucially, holds it together against its own
internal pressure, for the cytoplasm inside pushes outward hard enough to burst an
unsupported membrane. Then a watery gap, the periplasmic space; and finally the inner,
or cytoplasmic, membrane, a double sheet of fat studded with proteins, which is the real
boundary of the living interior.

In the language of this book, the envelope is where one register of the field meets
another. The Force of Time holds that Τ operates at several scales at once — a subatomic
register, an atomic and molecular register where chemistry lives, and a vast celestial
register where the planets turn. The wall of a cell is a boundary in that stack: outside it,
the medium; inside it, the denser, more ordered atomic register of the living cytoplasm.
Everything that crosses the wall steps from one register to another, and the cell must
pay for every such crossing. That payment is the traffic at the gate, and we will come to
it. First, the larger houses.
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SECTION 1.5

The Larger House
Bacteria are the cottages of the living world. The mansions are the eukaryotic cells
— the cells of animals, plants, fungi, and the single-celled creatures Leeuwenhoek
first saw. A typical one is about ten micrometres across, which does not sound like
much more than a bacterium until you remember that volume grows as the cube of
length: a tenfold jump in width is a thousandfold jump in room. Inside that room, the
eukaryotic cell has done something the bacterium never did. It has built inner walls.

Figure 1.4.  The eukaryotic cell — the same kind of node, roughly a thousand times the volume, and
partitioned into rooms. The DNA is sealed inside a nucleus; mitochondria burn fuel and carry their own

separate DNA; the endoplasmic reticulum and Golgi fold and dispatch the cell’s products. A node within a
node within a node.

The most important inner wall is the one around the DNA. Where a bacterium lets its
library lie loose in the cytoplasm, a eukaryotic cell seals it inside a nucleus, behind a
double membrane pierced by guarded pores that let only certain molecules through.
Around the nucleus float other rooms, each with its own job. The mitochondria burn fuel
to make the cell’s chemical energy, and — tellingly — they carry their own small,
circular DNA of the bacterial kind, because they were once free bacteria, swallowed and
kept on as power stations. In plant cells the chloroplasts, which catch sunlight, keep
their own DNA for the same reason. The endoplasmic reticulum and the Golgi apparatus
fold, tag, and ship the cell’s manufactured goods.
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KEY IDEA

A eukaryotic cell is a node built of nodes: the whole cell is one node of the field, and
inside it the nucleus, and each mitochondrion or chloroplast, is a smaller node with
its own boundary and, remarkably, its own library. The same pattern — a dense,
walled region of ordered Τ — repeats at every scale, from the organelle to the cell to,
as later chapters will show, the planet.

What every cell shares, bacterium and mansion alike, is the library. Whatever else
differs, the DNA is there, and it is time now to say plainly what the Force of Time claims
it really is.

SECTION 1.6

The Library That Is Not a Library
The standard textbook calls DNA the cell’s library, and the image is a good one as
far as it goes. The information a cell needs to build and run itself is written along the
DNA in a sequence of four chemical letters, the way words are written along a shelf
of books; the cell reads out the passages it needs and leaves the rest closed. So far,
so sensible. But a library raises a question the metaphor cannot answer: a library of
what, and pointing where?

Here the Force of Time makes its first great departure, and it is worth stating boldly
because the whole book turns on it. The genome is not merely a store of instructions. It
is a coordinate — an address. It is the position of the living thing within the Τ-field,
written in chemistry. When science looks at the roughly ninety-eight percent of the
human genome that codes for no protein and calls it “junk,” the Force of Time sees the
opposite: that vast non-coding stretch is the address space, the coordinate system that
locates this particular organism in the field, as surely as a latitude and a longitude locate
a ship on the sea. The small coding fraction is the instructions for building the body; the
great non-coding remainder is the address that says which body, and where, in the one
substance.

This is a claim we cannot prove in a single chapter — it will earn its keep slowly,
across the whole book, as we watch the cell treat its DNA in ways that make sense only if
it is an address and not just a manual. But notice already how naturally the cell’s own
habits fit the idea. It keeps its library in duplicate, two complementary strands, so that
damage to one can always be repaired from the other — exactly the care you would take
with a coordinate you could not afford to lose. It guards it, copies it with ferocious
accuracy, and hands a perfect copy to each daughter. You do not treat a mere recipe
book that way. You treat that way the one thing that says who, and where, you are.
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KEY IDEA

The deep reframing of this whole book: DNA is the Τ-address registry — the
coordinate that locates a living thing in the field. The coding genes are the
build-instructions; the great non-coding majority, dismissed by science as “junk,” is
the address space. Every mechanism in the chapters ahead — copying, reading,
repairing, editing — is this address being kept.

SECTION 1.7

The Traffic at the Gate
A node must eat. To hold its dense, ordered interior against a field forever trying to
flow through it, the cell must pull in raw materials and push out waste, and it must
do so selectively — letting in sugar, keeping out poison, concentrating what is
scarce. This is the work of the transport proteins studded through the membrane,
and it is never free. To carry a molecule against its natural tendency, from where it
is scarce to where it is already plentiful, the cell must spend energy, and the amount
depends only on the ratio of the concentrations, not on how much there is in total.

Among the transport machines, one deserves a long look, because it wears its
arithmetic on its sleeve. In the cells of animals a protein called the sodium–potassium
pump runs continuously, and every time it turns over, burning the energy of a single
molecule of ATP, it carries three sodium ions out of the cell and two potassium ions in.
Three out, two in. Not three and three, not two and two — three and two, every cycle, in
every animal cell on Earth, and the imbalance is deliberate: it leaves the inside of the
cell electrically negative, and that voltage is what your nerves fire with and your kidneys
run on.
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Figure 1.5.  The sodium–potassium pump, the busiest machine in your body. For every molecule of ATP it
spends, it moves three sodium ions out and two potassium ions in. The ratio is fixed at three to two — the
two smallest primes of the {2,3,5} lattice on which, this book will argue, all true values in nature are built.

Why should the ratio be three to two? Biology answers that the imbalance makes a
useful voltage, which is true and which explains what the ratio is for. The Force of Time
asks the deeper question of why the numbers are these numbers, and gives a different
kind of answer. This book’s central mathematical claim is that the true values in nature
do not fall just anywhere; they sit on a lattice built from the small primes 2, 3 and 5 and
the circle-number π. The pump’s ratio is the plainest possible instance: three to two, the
two smallest primes of that lattice, set the books of the busiest machine in the body. We
will meet 2 and 3 again and again in the chapters ahead — holding the rungs of the DNA
ladder together, punctuating the reading of genes, chunking the genetic code — and
each time they will be doing the same job, dividing the flow of the field into whole,
lattice-clean portions.

WORKED EXAMPLE  ·  what the pump’s ratio costs

Because the work of transport depends only on the concentration ratio, a cell can be
miserly. Suppose the pump couples the energy of ATP to concentrating a molecule
with an efficiency of about one half. Of the roughly 7,000 calories of usable energy in
a mole of ATP, about 3,500 then go to the transport. Divided by the thermal energy
available at body temperature, that yields a concentration ratio the cell can hold of
about 340-fold — a several-hundred-fold enrichment bought with a single spent ATP.
The lesson is thrift: the node spends the least Τ it can to hold the most order, which is
the conservation law dΣΤ=0 showing through as good housekeeping.
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SECTION 1.8

The Restlessness Within
Step inside the wall now, into the crowded cytoplasm, and everything is in motion.
Nothing in a cell is still. Every molecule is jostled ceaselessly by its neighbours,
knocked this way and that in the random shuffle we call diffusion, and it is diffusion
— not any purposeful transport — that carries most molecules from where they are
made to where they are needed. It is worth getting a feel for how fast this restless
shuffling actually moves things, because it sets the whole tempo of life inside the
cell.

The physics is simple and old. A molecule left to wander covers, on average, a
mean-squared distance given by R̄2 = 6Dt, where D is its diffusion constant and t the
time. The number 6 in that formula is not arbitrary; it is 6 = 2×3, the three dimensions
of space taken in their two directions, the lattice primes 2 and 3 keeping the books of
space itself. And the diffusion constant, in turn, is set by temperature: D = KT/f, where K
is Boltzmann’s constant, T the temperature, and f the drag on the molecule. Warmer
means faster; motion is proportional to temperature.

Figure 1.6.  Left: four molecules setting out from the same point, each wandering a different random path
— diffusion is the field redistributing itself. Right: the distance a protein-sized molecule reaches grows as

the square root of time, following R̄2 = 6Dt; it crosses the length of a whole bacterium in about one
two-hundred-and-fiftieth of a second.

That last relation — that motion is proportional to temperature — is a small thing in a
biochemistry textbook and a large thing in this book. For the Force of Time holds that
heat is Τ: that temperature is nothing but the local density of the time-fabric, and that
Boltzmann’s constant is not a universal fixed by the cosmos but a value belonging to the
Earth’s own register, the conversion between our planet’s ground state and the flow it
carries. When a molecule diffuses faster because the cytoplasm is warmer, what is really
happening is that a denser flow of Τ is shuffling it harder. Diffusion is simply the field
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redistributing itself, running always from where it is concentrated toward where it is
thin, obeying the one conservation law that nothing in Τ is ever lost, only moved.

WORKED EXAMPLE  ·  how fast is fast, inside a cell

For a good-sized protein of radius about 50 Ångströms drifting in water, the diffusion
constant works out to roughly D = 4.4×10−7 in laboratory units. Put that into R̄2 = 6
Dt and ask how long such a molecule takes to cross a one-micrometre bacterium:
about 1/250 of a second. To cross a twenty-micrometre eukaryotic cell takes about
two seconds. Turning instead to rotation, the same molecule turns through about
one-eighth of a radian — and 8 = 23 — in the time it drifts a distance equal to its own
radius. The interior of a cell is an assembly line running hundreds of times faster than
any factory we have built.

SECTION 1.9

The Doubling
Everything so far — the wall, the traffic, the restless interior — serves one end. A
cell exists in order to make another cell. Feed a population of bacteria well, keep
them from crowding, and they do the most remarkable thing in all of biology, so
ordinary we forget to be amazed by it: they double. One becomes two, two become
four, four become eight, and on, and on, each generation twice the last, in a rhythm
as steady as a heartbeat.

The mathematics of this is the mathematics of unrestrained growth. The rate at which
new cells appear is proportional to how many are already there — for each cell is busy
making one more — and that single fact forces the number to climb not by addition but
by repeated multiplication: N(t) = N0eμt. The constant μ is the growth rate, and it is tied
to the doubling time Td by the clean relation μ = ln2 / Td, where ln2 =
0.6931471805599453. That natural logarithm of 2 is no accident of notation; it is the
signature of a process whose fundamental step is a doubling, and the number 2 in it is
the first prime of the lattice.
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Figure 1.7.  Left: a freely growing population climbs as N(t) = N0eμt, doubling with every interval — 2, 4,
8, 16, 32 — the growth rate tied to the doubling time by μ = ln2/Td. Right: the same law drawn as a tree,

one seed re-instanced again and again. Growth is repeated copying on the prime 2.

Here a dish of dividing bacteria becomes, quietly, a window onto the deepest claim of
the Force of Time. This book holds that the universe began as a single seed — one
particle, one configuration of Τ — and that time itself is the re-instancing of that seed,
the making of copy after copy. What we experience as the passage of time is, at bottom,
replication. And a growing population of cells is that cosmic law made visible on a
laboratory bench: one node of the field, copying itself, and its copies copying themselves,
the count climbing on the prime 2 exactly as the exponential demands. When you watch
bacteria double, you are not watching a special trick of biology. You are watching the
same thing the whole universe is doing, close up and slowed down enough to see.

WORKED EXAMPLE  ·  from doubling time to growth rate

Suppose a culture of E.coli doubles every 30 minutes — a typical, comfortable pace.
Then its growth rate is μ = ln2 / Td = 0.6931471805599453 / 30 =
0.02310490601866484 per minute. In one hour, two doubling times, the population
multiplies by eμt = e0.6931471805599453 × 2 = 4, exactly four-fold, as the doubling
picture demands. In ten hours — twenty doublings — a single cell becomes 220 =
1,048,576 cells. Left unchecked for a day and a half, one bacterium would in principle
outweigh the Earth. Nothing in nature grows unchecked for long; but the law, while it
runs, is pure multiplication on 2.
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SECTION 1.10

The Ages of a Multitude
A freely growing population hides one more piece of quiet arithmetic, and it is a
lovely one. The cells in such a population are not all the same age. At any instant
some have just divided and are brand new; some are halfway through their lives;
some are on the very point of dividing. If you sort the whole multitude by age, what
shape does the crowd take?

The answer is that there are always exactly twice as many newborn cells as there are
cells about to divide, and the numbers fall smoothly in between. Written out, the fraction
of cells of age a is p(a) = p(0)2−a/Td — a curve that starts high at age zero and decays,
halving over exactly one doubling time. The reason is simple once you see it: every cell
about to divide is about to become two newborns, so the youngest class is forever being
replenished at twice the rate of the oldest. The whole population sorts itself on the base
2.

Figure 1.8.  The ages of a growing population, following p(a) = p(0)2−a/Td. There are always twice as many
just-divided cells (left) as cells about to divide (right), because each dividing cell makes two newborns.

Even the age-profile of a crowd of cells is written on the prime 2.

It is a small result, easily passed over. But dwell on what it means for the argument of
this book. Here is a population governed, in its growth, by the number 2; and now, in its
very demography — the spread of ages across the crowd — the number 2 appears again,
setting the ratio of young to old. The lattice is not confined to the grand constants of
physics. It reaches all the way down into the bookkeeping of who, in a dish of bacteria, is
how old. Wherever the field replicates, the prime 2 is keeping the count.
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SECTION 1.11

What the Cell Is Keeping
Let us gather the walk together. We began by refusing the usual picture of a cell as a
bag of chemicals and offered instead a single strange claim: that a cell is a node of
one substance, the fabric of time, holding a dense and ordered shape against a field
forever trying to flow through it. Everything we then met was that node keeping
house. The wall is the edge of the node, where one register of the field meets the
next. The transport pumps are how it feeds, spending the least Τ it can — three ions
out for two in, on the two smallest primes of the lattice. The restless diffusion within
is the field redistributing itself, its speed set by heat, which is nothing but the
density of Τ. The doubling is the node copying itself, the cosmic law of replication
made visible. And the library at its heart is not merely a manual but an address —
the coordinate that says which node this is, and where, in the one substance.

Notice what has and has not changed. Not one measured number of biology has been
altered. The bacterium is still two micrometres long; the pump still moves three ions for
two; the protein still crosses the cell in a two-hundred-and-fiftieth of a second; the
population still doubles as eμt. The Force of Time does not quarrel with a single
measurement in the textbook. What it changes is the meaning — and with the meaning,
the numbers stop looking arbitrary. The 6 in the diffusion law becomes 2×3. The e in the
growth law carries ln2, the doubling prime. Boltzmann’s constant stops being a universal
handed down from nowhere and becomes a value of the Earth’s own register. The
three-to-two of the pump becomes the lattice keeping its books. A great deal that science
files under ‘that is simply how it is’ turns out to sit, to the last digit, on a lattice of small
whole numbers and π.

KEY IDEA

The thesis of the chapter, and of the book in miniature: molecular biology is the
operating manual of the Τ-address. A cell is a node of the field; its library is a
coordinate in the field; and every mechanism — feeding, moving, doubling — is that
node keeping its address. The science is left intact; only its meaning is remade, and in
the remaking the numbers fall onto the lattice.

SECTION 1.12

Why This Should Matter to You
It would be easy to take all this for an abstraction — a philosopher’s way of talking
about bacteria — and set it aside. But the claim, if it holds, is not abstract at all; it is
as personal as anything could be. You are made of cells, some thirty trillion of them,
and if each one is a node of the field, then you are not a body that happens to contain
a mind. You are a vast, coordinated configuration of the one substance, holding its
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shape for a while — and the same substance runs on, unbroken, into the space
between you and the stars. The distance overhead is not empty. It is Τ, flowing, and
it carries the very same address that is written into every cell of you.

That is why the small library inside a single cell is worth a whole book. If it is truly an
address in the field — and the chapters ahead will test that claim against the hard
machinery of replication, of the genetic code, of the way a body is built from a single egg
— then to understand it is to understand where a living thing sits in the fabric of reality,
and what it would mean for that address to be kept true, or lost, or set right again.
Leeuwenhoek looked into a drop of water and found a hidden kingdom. We have looked
into a single cell of it and found something stranger still: a knot of time, keeping its
house, holding its place in a field that reaches to the ends of the universe. In the next
chapter we open the library itself, and read how the address is written.

The Numbers at a Glance
Every quantity in this chapter is left at its measured value; the right-hand column notes where it
meets the lattice of small primes and π on which, this book argues, all true values sit.

Quantity Relation / value On the lattice

Diffusion of a molecule R̄² = 6Dt 6 = 2·3 (three dimensions, two ways)

Diffusion constant D = KT/f K a value of the Earth’s register, not a
universal

Rotation while drifting one
radius ≈ 1/8 radian 8 = 2³

Sodium–potassium pump 3 out : 2 in per ATP 3 and 2, the two smallest lattice primes

Growth of a population N(t) = N₀e^(μt) —

Growth rate & doubling
time μ = ln2 / Td

ln2 = 0.6931471805599453 (the prime
2)

Age distribution p(a) = p(0)2^(−a/Td) base 2 — twice as many newborn as old
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