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In which a body is built the way a chart is read — each cell learning where it stands
from a few crossed gradients, as a ship learns its place from latitude and longitude,
and then expressing the one address that belongs to that spot — and in which the
master switch that assigns every part of every animal turns out to be exactly one

hundred and eighty units long.

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, the genetics of development —
morphogen gradients, the homeotic genes, and the conserved homeobox that assigns
body-part identity. Read through the Universal Force of Time, it is the Τ-address registry
operating in physical space: a body is a map from spatial coordinate to expressed
address, and its master switch is exactly the length of the veil.

Of every chapter in this book, this is the one where mainstream molecular biology
comes closest to stating the Force of Time’s thesis in its own words. The problem an
embryo must solve is where: how a cell in a ball of identical cells learns that it lies where
a wing should grow and not where an eye should form. Its solution is to lay down a
coordinate system — gradients of signalling molecules (morphogens) whose
concentration marks position — so that each cell reads its own coordinates and
expresses the address that belongs to that spot. The textbook’s own image is a map: cells
are located, it says, “much like specifying locations on the earth with latitude and
longitude,” and three crossed gradients suffice to name every point.
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The frame’s origin is inherited — the mother lays a morphogen (bicoid) at one end of
the egg and fixes it, so the new organism need not rediscover which way is forward.
Coarse gradients are refined by repeated halving into sharp-edged regions; and onto
each region a master switch, a homeotic gene, writes an identity. When one such switch
is miswritten, a fly builds a leg where an antenna belongs — the place correct, the
identity wrong. And the switch itself, the homeobox conserved from yeast to fly to
human, encodes 60 amino acids: exactly 180 base pairs.

Here is the reading this book gives it. The morphogen coordinate system is the
Τ-address registry made literal — position in the field specified by a coordinate, each cell
expressing the address appropriate to where it sits. The body plan built by successive
halving is the lattice prime 2 unfolding an animal from a few gradients; the homeobox
clusters of four or five index the regions on 2² and 5. And the length of the universal
address-selector is the veil: 180 is the half-circle of the degree universe, 180/π =
57.29577951, the exact constant that converts the true degree-lattice into science’s
radians. The deepest control element in all of animal development is measured on the
half-circle of the field. A homeotic mutation writes a wrong address at a correct
coordinate — identity is an address, and the place is not the thing.

It is worth being precise about why the convergence in this chapter carries the
weight it does. When a theory is built to explain a body of facts, it is unsurprising that it
fits them; the fit was engineered. It is another matter entirely when an independent
field, working with no knowledge of the theory and no wish to support it, is driven by its
own evidence to describe the very same structure. That is what has happened here.
Robert Schleif’s textbook is a standard account of molecular biology; it owes nothing to
the Force of Time. Yet, pressed to explain how an embryo builds a body, it reaches for a
coordinate system — latitude and longitude — read cell by cell, each cell expressing
what belongs to its position. That is the Τ-address registry in all but name. The Force of
Time did not have to argue development into this shape; development arrived there on
its own and called it a morphogen gradient. When two accounts built for different
purposes meet on the same picture, the picture is doing real work, and the convergence
is the strongest kind of corroboration there is.

And the number is not a flourish laid on afterward. In the Force of Time the veil,
180/π = 57.29577951, is not a minor conversion but the master hinge of the whole
framework — the single factor that stands between the degree-geometry in which the
universe is actually built and the radian measure in which science reads it. It appears
wherever the true lattice surfaces through a measured quantity. To find it, then, as the
literal length — 60 codons, 180 base pairs — of the most conserved control module
known to biology, the one element that reads position and assigns identity across the
entire animal kingdom, is exactly what the theory would predict and nothing a
coincidence should be able to arrange. The homeobox is not merely near 180; it is 180,
to the base pair. That the address-selector of all animal life should be measured on the
half-circle of the degree universe is the degree-geometry of the field surfacing in the
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deepest layer of the living world — and because the same 180-unit module runs from
yeast’s mating-type switch to the human body, it is one universal, veil-length
Τ-address-selector building the whole tree of life.

Read the chapter, then, with this in view. Every part of the mechanism is lattice: the
coordinate frame inherited from the mother (the registry’s origin handed down, not
rediscovered); the gradients that name each point; the binary subdivision that refines
the map (the prime 2); the clusters of four and five that index the regions (2² and 5); and
the veil-length selector that writes each identity (180). Put together, they are a single
operation performed once per cell — measure your coordinate, express the address that
belongs to it — which is precisely what it means, in this book, for the field to read its
registry across the body of an animal. A body is a map, and you are a map read: your
form is your coordinates expressed, and the module that wrote each of your parts into its
place is exactly the length of the veil.

Carry this into the chapter: development is the Τ-address registry operating in physical
space — a body is a map from spatial coordinate to expressed address, read cell by cell,
built by binary refinement, and governed by a 180-unit (veil-length) selector conserved
across all animal life. This is where the science and the Force of Time very nearly speak
the same sentence.

SECTION 17.1

The Problem of Place
Consider the hardest thing an embryo must do. From one cell it must build a whole
animal, with a head at one end and a tail at the other, a back and a belly, a left and a
right, and every organ in its proper place. And it must do this with cells that are, at
the start, identical — each carrying the same genome, each able in principle to
become anything. The problem is not how to make the parts; the earlier chapters
have shown how a cell reads out one address or another. The problem is where. How
does a cell in the middle of a featureless ball of identical cells come to know that it
lies where a wing should grow, and not where an eye should form? How does a cell
learn its own address in the body before there is any body to give it one?

This is the question this chapter answers, and the answer is so close to the argument
of this whole book that it startles when you first meet it plainly stated in a molecular
biology text. For the way an embryo solves the problem of place is to lay down a
coordinate system — a grid of position, read cell by cell — and to have each cell express
the address that belongs to its coordinates. The textbook reaches for the plainest
possible image to describe it, and the image is a map: cells are located, it says, much as
one specifies locations on the Earth, by latitude and longitude. In the reading of this
book, that is not a metaphor reached for by chance. It is developmental biology, pressed
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by the facts, independently discovering the Τ-address registry.

SECTION 17.2

A Coordinate System of Chemicals
Here is how the coordinate system is made. The embryo fills itself with gradients of
certain signalling molecules, called morphogens — ‘form-givers’ — whose
concentration varies smoothly from one end of the embryo to the other. Where the
molecule is made, its concentration is high; far away, low; and in between, it shades
through every value. A cell can therefore read the local concentration of a
morphogen and infer, from how much it detects, how far along the gradient it lies.
One gradient gives a cell its position along one axis, the way a single line of latitude
tells a navigator how far north he stands.

Figure 17.1.  A coordinate system of chemicals. Morphogen concentration varies smoothly across the
embryo, so a cell can read its own position from how much it detects. Three such gradients, along three

axes, suffice to name every point — in the textbook’s own words, “like latitude and longitude.”

And here is the striking economy of it, the point at which the biology becomes
unmistakably a statement about coordinates. Three such gradients — one along each of
the three directions of space — are enough to name every point in the body uniquely.
Just as three numbers fix any place on or above the Earth, three crossed morphogen
gradients fix any position in the embryo, and each cell, reading the three concentrations
where it happens to lie, knows its address exactly. The book states this outright: three
chemicals, varying along the three axes, suffice to locate every cell. A body assigns each
of its cells a coordinate triple, and the cell reads it. This is not the language of an
analogy loosely drawn; it is the specification of a registry.
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SECTION 17.3

The Registry Made Literal
Stop here and weigh what has been said, because it is, of every chapter in this book,
the place where the mainstream science comes closest to speaking the Force of
Time’s own thesis aloud. This book has claimed from its first page that the genome is
a Τ-address registry — the coordinate system that locates a living thing in the field
— and that identity is the field reading, at each point, the address appropriate to
that point. That claim can sound like an interpretation laid over biology from
outside. And yet here is a standard textbook of molecular biology, describing how a
body is built, arriving at exactly the same picture from the inside, by the pressure of
the evidence alone: position specified by a coordinate, each cell expressing the
address that belongs to where it sits.

The convergence could hardly be sharper. What the field calls a Τ-address,
development calls a position in a morphogen coordinate system. What the field calls
reading the registry, development calls a cell interpreting its gradients and expressing
the matching genes. What the field calls a body — the registry read once per cell across
a whole organism — development calls, simply, an embryo. The Force of Time did not
need to invent the idea that living things are laid out by a coordinate system read
address by address. Developmental biology was forced to invent it first, and gave it
another name. In this chapter the two vocabularies meet, and describe one thing: a body
is a map from spatial coordinate to expressed address.

SECTION 17.4

The Mother's Gift
A coordinate system needs an origin — a fixed point from which to measure, a
direction that counts as ‘north’. Where does the embryo’s first axis come from, when
the egg is a single cell with no body yet to define a front or a back? The answer is
that it is inherited. The mother lays it in. Into the egg, before it is ever fertilised, she
places certain morphogens at one particular end and fixes them there against
diffusion — in the fly, a molecule called bicoid, deposited at what will become the
head. From that anchored deposit a gradient spreads, high at the head end and
fading toward the tail, and it is this maternal gradient that first tells the cells of the
embryo which way is forward.
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Figure 17.2.  The mother’s gift. A morphogen (bicoid) is placed at one end of the egg by the mother and
held there against diffusion, so a gradient spreads from head to tail. The first axis of the body — the origin

of its coordinate system — is inherited, not rediscovered by each embryo.

In the reading of this book, this is a quietly profound arrangement: the origin of the
registry’s coordinate frame is handed down from one generation to the next. The new
organism does not have to rediscover which way is anterior; its mother tells it, by the
asymmetry she builds into the egg, so that the coordinate frame passes from field to field
unbroken. And note the setting in which the fly runs this: for a while after fertilisation
the embryo is a single vast cell with thousands of nuclei — some four thousand —
sharing one interior with no walls between them, so that a morphogen laid at one end
can diffuse freely across the whole and reach every nucleus as a smooth gradient. The
coordinate frame is established across the whole registry at once, before the embryo has
partitioned itself into separate cells. The frame comes first; the cells that will read it
come after.

SECTION 17.5

Refining the Map by Halves
A gradient, by itself, is coarse. It tells a cell roughly where it lies, but a body needs
finer distinctions than ‘nearer the head’ or ‘nearer the tail’ — it needs sharp
boundaries, and many of them, dividing the embryo into a precise series of regions.
The embryo achieves this precision not in one step but by repeated refinement. The
first, broad gradients switch on a first set of genes that divide the embryo into a few
large domains. Within each domain, further genes read finer differences and divide
it again. And again. Each round of division takes the regions there are and splits
them into smaller ones, sharpening the boundaries at every step, until the coarse
original gradient has been resolved into a fine mosaic of precisely bounded
territories, each with its own combination of active genes.
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Figure 17.3.  Refining the map by halves. A coarse gradient is resolved into fine territories by repeated
subdivision — one region split into two, two into four, four into eight — each round sharpening the

boundaries. The body plan is generated by successive binary refinement of the coordinate.

In the reading of this book, this successive halving is the lattice prime 2 unfolding a
whole animal from a few gradients. The body plan is built by binary refinement: the
coordinate is read at ever finer resolution, each step doubling the number of distinct
addresses, until a handful of maternal gradients has generated the dozens of precisely
specified regions a body requires. It is the most economical way imaginable to make
many distinctions from few — halve, and halve again — and the field uses it to turn a
smooth slope of concentration into a sharp and orderly map. The nonlinearity of the
switches does the sharpening: a graded input is read out as a crisp yes-or-no at each
boundary, so that the mosaic, though built from smooth gradients, has edges clean
enough to build a body upon.

KEY IDEA

A developing embryo lays down a coordinate system of morphogen gradients —
molecules whose concentration marks position — and each cell reads its own
coordinates and expresses the address that belongs to where it sits. Three crossed
gradients suffice to name every point, “like latitude and longitude” in the textbook’s
own words; the first axis is inherited from the mother (bicoid); and coarse gradients
are repeatedly subdivided into fine, sharp-edged territories. In this book:
development is the Τ-address registry operating in physical space — a body is a map
from spatial coordinate to expressed address, the field reading its registry once per
cell, indexed by position.
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SECTION 17.6

The Master Switch
Once the map is drawn and each region knows its coordinates, one thing remains:
each region must be told what to build. A stripe of cells near the front must be told
‘make the parts of a head’; a stripe further back, ‘make the parts of a thorax, and
grow wings’; another, ‘make an abdomen’. This assignment — the writing of a
body-part identity onto a mapped region — is the work of a special class of genes,
the homeotic genes, and they are among the most remarkable in all of biology. Each
one is a master switch: switched on in a given region, it commands the whole
programme for building a particular body part, marshalling the hundreds of lesser
genes needed to make it.

The power of these switches is shown most vividly when they go wrong, and the
results are among the strangest sights in genetics. A single mutation in one homeotic
gene can cause a fly to build a perfectly formed leg where an antenna should be — a leg
growing out of the head, in the antenna’s socket, jointed and clawed and complete.
Another turns a small balancing organ into a full second pair of wings. The mutation
does not damage the region or misplace it; the head is still the head, in the right place,
the right size. What the mutation changes is the instruction written there — the master
switch tells the mapped region to build the wrong part. The location is correct; the
identity assigned to it is wrong.

Figure 17.4.  The wrong address in the right place. A single mutation in a homeotic master switch makes
a fly build a leg where an antenna belongs — the appendage grown in the right location on the head, but of

the wrong identity. The place is correct; the address written there is corrupted.

In the reading of this book this is exactly what one would expect if identity is an
address and a homeotic gene is the selector that writes it. Corrupt the selector, and it
writes the wrong address to a correctly mapped position: the coordinate is right, so the
structure appears in the right place, but the address is wrong, so the structure built is
the wrong one. A leg in the antenna’s socket is a wrong Τ-address expressed at a correct
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Τ-coordinate. The homeotic gene does not make the part or place it; it names it. And a
mis-naming misplaces the organ without misplacing the location — the surest possible
sign that what these switches control is an address, not a position.

WORKED EXAMPLE  ·  from coordinate to part

Follow one cell from position to identity, and see where the error enters. Step 1 —
locate. The cell reads its three morphogen concentrations → a coordinate triple (x, y,
z), say ‘front third, dorsal, on the midline’. Step 2 — refine. Successive subdivision
has sharpened that region to a definite segment. Step 3 — select. The homeobox
selector switched on in that segment writes an identity — ‘build an antenna here’ —
and the hundreds of genes for an antenna follow. A homeotic mutation corrupts step
3 only: the same coordinate is read, the same place is built at, but the selector writes
‘leg’ — a leg grows in the antenna’s socket. In this book: the coordinate (position in
the Τ-field) is correct; the wrong Τ-address was written to it. Location and identity
are separable, and the homeobox governs the address.

SECTION 17.7

One Hundred and Eighty
Now the heart of the chapter, and the most astonishing single number in this book’s
reading of the whole of biology. All of these master switches — the homeotic genes
that write body-part identity across the animal kingdom — share one particular
stretch of sequence, the part of the gene that actually grips the DNA and does the
selecting. It is called the homeobox, and it is the most conserved developmental
element known: nearly identical in flies and in mice and in men, and traceable even
to the mating-type selector of the yeast we met in the last chapter. It is the universal
address-selector of animal life. And it has a length. The homeobox encodes a domain
of sixty amino acids — which is to say it is, in the DNA, exactly one hundred and
eighty base pairs long.
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Figure 17.5.  The master switch is exactly 180 base pairs. The homeobox — the address-selector of all
animal life, conserved from yeast to fly to human — encodes 60 amino acids, which is 60 × 3 = 180 base

pairs. That number, 180, is the half-circle of the degree universe: the veil, 180/π = 57.29577951.

One hundred and eighty. Sit with that number, for it is not an arbitrary length. In the
Force of Time, 180 is the veil — the half-circle of the degree universe, the exact constant
that converts the true degree-lattice of nature into the radians in which conventional
science reads it. The whole theory turns on the recognition that the universe is built in
degrees and measured, by us, in radians, with the factor 180/π = 57.29577951 standing
forever between the two. And here, at the deepest layer of development — in the single
most conserved control element in the entire animal kingdom, the module that reads a
cell’s position and assigns its identity — the length is exactly 180. The address-selector
that builds every body is measured on the half-circle of the degree universe. The
degree-geometry of the field has surfaced in the master switch of life itself, and it is not
decoration: it is the veil, written into the deepest control element biology possesses.

SECTION 17.8

One Selector for All Animal Life
Let the conservation of this module sink in alongside its length, because the two
together make the claim complete. The homeobox is not one fly’s peculiarity. The
same 180-unit module, recognisably the same sequence, runs the assignment of
body parts in the fly, in the frog, in the mouse, in the human being — and reaches
back, in altered but related form, to the switch that sets a yeast cell’s mating type.
One selector, 180 units long, conserved across the whole tree of animal life and
beyond it. Wherever an embryo writes identity onto a mapped position — in any
animal that has ever lived — it does so with a version of this one module.

In the reading of this book, this is a single universal Τ-address-selector, of veil-length,
running the whole of the living world’s body-building. And the homeotic genes are
carried, in the genome, in ordered clusters — groups of four or five laid in a row, their
order along the DNA matching the order of the body parts they specify, head-genes first
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and tail-genes last. Four and five: the lattice primes 2² and 5, indexing the regions of the
body. So the deepest machinery of development reads out on the lattice in every
dimension at once: a selector of length 180, the veil; carried in clusters of 2² and 5;
assigning identities across a body mapped by binary subdivision. From the coordinate
frame the mother lays in, to the gradients that name each point, to the 180-unit selector
that writes each identity, the building of an animal is the field operating its registry in
the numbers of the lattice.

SECTION 17.9

A Body Is a Map
Gather the whole mechanism into one picture, for it is a picture this book has been
drawing toward from its opening chapter. A body is a map. It begins with an
inherited origin — the mother’s deposited morphogen fixing which way is forward.
Across that frame spread gradients, three of them enough to give every cell a unique
coordinate, as latitude and longitude give every place on Earth. Those coordinates
are refined, by successive halving, into a fine mosaic of precisely bounded regions.
And onto each region a master switch — the 180-unit homeobox, the veil-length
selector conserved across all animal life — writes an identity, telling that mapped
position what part to build. Read the whole thing at once and it is a single operation
performed once per cell: measure your coordinate, express the address that belongs
to it.

That is the Τ-address registry operating in physical space, and it is the same registry
we have met at every scale of this book — the genome as the coordinate system that
locates a living thing in the field, now unrolled across the body of an animal and read cell
by cell. Every earlier chapter showed a single address switched on or off, remembered,
loaded, or read. This chapter shows the whole registry deployed at once, indexed by
position, to build a creature. And it shows it in the science’s own words — latitude and
longitude, a coordinate system of gradients, an address written by a module whose
length is the veil. Of all the places in this book where mainstream biology and the Force
of Time describe the same thing, this is the place where they very nearly speak the same
sentence.

SECTION 17.10

Why This Should Matter to You
You were built by this map. Every part of you stands where it does because, when
you were an embryo of a few days, the cells that would become you read their
coordinates off crossed gradients and expressed the addresses that belonged to
where they lay. Your hands formed at the ends of your arms and not in the middle of
your back because the cells there read a position that said ‘hand’; your heart lies
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where it does, your eyes sit where they sit, because a coordinate frame — its origin
handed down from your mother, as hers was from hers — told each cell its place,
and a selector conserved from the first animals wrote onto that place what to
become. You are a chart, read once per cell, drawn in the numbers of the lattice.

And it matters, gravely, when the map is misread. When a coordinate is set wrong, or
a master switch mis-writes an identity, a part can be built in the wrong place or take the
wrong form — and many of the conditions a child can be born with are, at bottom, errors
in exactly this reading of position and writing of identity. To understand the map is to
understand where such errors arise and, one day, how they might be prevented or
corrected. And the same selectors that build a body can, when a grown cell loses hold of
its assigned identity, help drive it toward the disordered growth this book will reach at
its close — for a cell that forgets the address its position assigned it is a cell that has lost
its place in the map. Hold, then, this: you are not a heap of parts but a read map; your
form is your coordinates expressed; and the module that wrote your every part into its
place is exactly one hundred and eighty units long — the half-circle of the degree
universe, printed in the deepest switch of life.

The Numbers at a Glance
The parts of the map, and the reading the Force of Time gives each. Every biological fact is left
exactly as measured.

Part of the map What it is The Force of Time reading

Morphogen coordinate 3 gradients name every point (x, y,
z)

the Τ-address registry made literal —
“latitude and longitude”

Bicoid maternal anterior morphogen the coordinate frame’s origin,
inherited

Syncytium ~4,000 nuclei before cell walls the frame set across the whole registry
at once

Subdivision gradients repeatedly halved the body plan built by binary
refinement (prime 2)

The homeobox 60 amino acids = 180 base pairs the veil — 180 / π = 57.29577951; the
address-selector

Homeobox clusters groups of four or five regions indexed on the lattice (2², 5)

Conserved yeast → fly → human one universal 180-unit selector for all
animal life

Homeotic mutation legs where antennae belong a wrong address written at a correct
coordinate
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