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PREFACE

Inwhich the map precedes the image

THIS IS A BOOK about the shape of invisible worlds.

From first dawn, humanity has yearned not merely for continuity
beyond death, but for bearing. Thus is the afterlife imagined as a
realm - not merely a state, but a structured atlas of charts. The souls
of the dead do not drift without direction: they pass through portal
and gate, descending, fording rivers, climbing mountains, circling
stars. Whether by firelight or beatific vision, the poets have mapped
the beyond, and in doing so, they have intuited strange geometries
- sometimes centuries before mathematicians gave them name and
measure.

This book explores the idea that the great works of visionary
literature - epic, sacred, prophetic - are rich not merely in metaphor
and myth, but also in geometric & topological dimensions. Homer,
Virgil, Dante, Milton, Blake: their heavens & hells transcend flat
imaginings into curved, recursive, and connected realms that
anticipate spherical, hyperbolic, fractal, and networked geometries,
and that which lies beyond geometry’s ruler.

This is a meditation on how poetic imagination and mathematical
curiosity converge - eerily, beautifully - in the attempt to render
that which lies beyond sight.

Let the isolated tracks of mathematics without myth, and poetry
without form, be abandoned.

Another path awaits through realms unseen.
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CHAPTER 1

WHERE
THE HELL
IS HEAVEN?

“Si infernus nominatur ab inferius, sicut respectu caeli est terra inferior, ita
respectu terrae sit infernus inferior.”

“If we call it the nether regions, for the reason that it is beneath us, what earth is in
relation to heaven, such should be hell in relation to earth.”

Agquinas (Summa Theologica Supplementum, Q97, A7






The Anvil Drops

“toooov Evepl’ vmo yijg, boov 0bpavig é6T’ amo yaing:

Técoov yap t’ ano yijs & Taprapov nepoevra

JOAKEOS KUY TUTTOV EVvEa VOKTAS OGS Kal

eivata katéfaivev, dekdrny 6 Kev gig yaiav iKxor:

10600V yap yijs éotL..”

“For he is as far beneath the earth as heaven is from the earth; for so far is it from
earth to misty Tartarus. For a bronze anvil falling from heaven for nine nights and
days would reach earth on the tenth; and again, a bronze anvil falling from earth
would reach misty Tartarus on the tenth day.”

Hesiod (Theogony 720-725, excerpted)

“Nous occupons un point entre deux abimes de l'infini et du néant.”
“We occupy a point between two abysses of infinity and nothingness.”
Pascal (Pensees 72)

“Times on times he divided, & measur’d
Space by space in his ninefold darkness”
Blake (The Book of Urizen, Plate 3, lines 12-13)

A Litany of Locations

Long before compasses scribed their circles and astrolabes coaxed
longitude from brass, the up-tilted human gaze posed its oldest
riddle: where do departed souls go? The ancients knew no less than
we - yet imagined much more. Paradises and pits arrive with
blueprints: rivers to ford, mountains to climb, crystalline veils to
pierce. Death demands the draughtsman’s art, and the poets scribed
the sky, charting the cosmos before Euclid steadied a straight-edge.

Consider the precision: When Hesiod speaks of Tartarus, he
calculates: nine days a bronze anvil falls from heaven to earth; nine
days more from earth to the abyss. This is the poet as surveyor,
establishing through narrative what later ages would codify
through axiom: space submits to order and measurement.

Homer’s Odysseus does not stumble upon the dead by accident or
dream. He sails - deliberately, navigably - to the world’s western
edge where Oceanus curves around the earth’s disk like a serpent
swallowing its tail. North and west he travels, following Circe’s



instructions as precisely as a navigator with sextant and star chart.
The dead have an address.

In Mesopotamian imagination, distance becomes duration.
Gilgamesh must traverse twelve double-hours of darkness beneath
Mount Mashu to reach Utnapishtim in the land of the immortals.
The journey is not merely far - it is measurably far, timed by the
sun’s own nocturnal passage through the underworld.

The Egyptian soul faced an even more elaborate cartography. The
Duat - that nocturnal landscape through which both sun and soul
must pass — unfolds like a map drawn by an architect of shadows.
Twelve hours, twelve regions, each with its own gates, guardians,
and passwords. The Book of Two Ways, inscribed on Middle
Kingdom coflins, literally provides alternative routes: one by water,
one by land, each path marked with turnings and perils.

Rise now from these horizontal geographies to the vertical
imagination of later ages. The Dream of Scipio and the visions of
Muhammad unfold through a vertical ascension. With Scipio,
Ptolemaic spheres; for the Prophet, heavens stacked like
transparent floors of an infinite building, each with its own
prophetic resident, culminating at the Lote Tree of the Uttermost
Boundary - that strange liminal marker where even angelic
knowledge fails. The Mi'raj texts do not speak in approximations;
they enumerate and map transcendence itself.

More comprehensively, Dante’s Commedia sings the afterlife into a
three-dimensional cosmos: Hell plunges downward in precise
concentric circles, converging to Satan frozen at earth’s core;
Purgatory rises in dual terraces on the globe’s opposite face;
Paradise ascends through crystalline spheres that somehow -
impossibly, necessarily - curve back upon themselves at the
Empyrean. The poet becomes geometer, bending verse into a
universe.

Northward, the nine realms of the Poetic Edda reside not in layers
but in a vast tree. Yggdrasil, the World-Ash, connects separate
worlds through root, branch, and bridge: Asgard to Midgard to
Helheim are distinct yet linked.

To the East, Buddhist cosmology erects its own architecture. In the
Abhidharmakosa, Vasubandhu maps a universe of precision: Mount
Sumeru rises 80,000 yojanas from the cosmic ocean, its four faces
of gold, crystal, silver, and lapis orienting the cardinal directions.



Seven concentric mountain ranges - Yugandhara, Isadhara,
Khadiraka, Sudaréana, Aévakarna, Vinataka, Nimindhara -
decrease in perfect geometric progression, each half the height of
its predecessor, separated by seven annular seas. The Avatamsaka
Satra multiplies this singular axis into vertigo: thirty-one planes of
existence stack from the deepest naraka hells through the desire
realms to the formless arapyadhatu, and, in a recursion
foreshadowing mathematics by millennia, “In each dust mote are
countless worlds, and in each world countless dust motes, each containing
countless worlds.”

In both the oldest of mystical visions and the boldest of poets,
geometry builds beyond rational measurements. Ezekiel's wheels
within wheels, full of eyes, move in all directions without turning,
evoking a high-dimensional paradox of motion. Milton’s Paradise
Lost suspends the entire created universe like a pendant jewel from
Heaven'’s floor, separating both the Empyrean and Hell outside
physical space entirely.

Spatial reasoning crystallizes in Blake’s Jerusalem - built, he insists,
in England’s green and pleasant land, yet also everywhere.
Golgonooza, the spiritual fourfold city that Los builds in the void,
transgresses geometric constraint: its gates open simultaneously in
all directions, the same gate appearing as iron, gold, or stone
depending on approach. Here at last geography yields to relation -
not where but how, not distance but state. These visionaries glimpse
what lies beyond coordinate and curvature: spaces defined without
distance.

Substance of Symbol

Perhaps modern fashions in literature and storytelling have led you,
Reader, to translate every iconic river into forgetfulness, every
mountain into aspiration, every Hell into mild metaphor. But what
if we have been reading backward? What if the symbolism has
substance?

Consider how consistently these otherworlds exhibit structural
features that transcend cultural metaphor. Jordan, Styx, Gjoll,
Vaitarani, Sanzu; the mythopoeic rivers between living and dead
are connective necessities. Sumeru, Olympus, Sinai, Zion, Purgatory
— these peaks do not symbolize transcendence so much as they



geometrically enact it. The wild woods, from Dante’s selva oscura to
Brocéliande and Birnam are all visceral symbols of divergence,
wandering, and loss.

Even seemingly arbitrary details reflect geometric precision. Why
do so many traditions specify cardinality? Seven heavens, nine
circles, three realms, four rivers? Enumeration enables navigation.

The poets discovered - long before mathematicians called forth
equations and names - that Infinity needs architecture, and even
the Void has its own terrible geometry.

The Poetic Mathematic

Let us together read these ancient texts with both mathematical
and poetic reverence guided to a simple premise: the poetic
imagination does not borrow from geometry but anticipates it.

Whenever the human mind stretches toward last things - death,
judgment, transfiguration - it reaches instinctively for spatial form.
The afterlife demands architecture, and poetry drafts the
blueprints. Let us follow those lines here, measuring with
mathematical instruments, listening for the ancient pulse of
proposition within prophecy.

This is not to claim that Milton understood non-Euclidean
geometry in the way Lobachevsky would - but rather that in trying
to imagine an other-worldly cosmos, he intuited principles that
mathematics would later formalize. Neither do we calm these
visions into psychological archetypes reducing all spiritual
traditions to interchangeable poetry about the same ineffable truth.
The infinite, in literature as in mathematics, submits to careful
contemplation.

Psychopomp
This volume is itself a boat passing over invisible waters. We begin
on the firm shore of straight lines and measured steps, launching
into curvatures that enfold, then drops into abysses where direction
unravels and form is recursive, before rising again through portal
and bridge toward a final union and apocalypse: each chapter a
waypoint.



Read, then, as pilgrim rather than tourist. Trace the compass of
Homer’s underworld; let Virgil guide you through Hell's very
center; rise with Revelation into Dante’s singing spheres; feel the
vertigo of Milton’s boundless Void; follow the branching roots of
world-trees and the recursive shimmer of Blake’s infinities. Let
there be a marriage-feast of mathematics and poetry, where angles
and angels dance.

The anvil drops and geometries await.






CHAPTER 2

DEAD RECKONING

“&v0’ axtij te Adyera kai dicea llgpospoveing,
HAKpor T’ aiyelpol kol itéal disoikopmor:

vija uév avtod kéical én’ Qreavd fabooivy,

avTog 0’ &ig Aidsw iévar dopov evparevra.”

“There is a low shore, and the groves of Persephone—
tall poplars, and willows that shed their fruit.

There beach your ship by deep-eddying Oceanus,

and go yourself to the dank house of Hades.”

Homer (Odyssey, 10.509-512)
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Ruler of the Underworld

“&vla pev gig Ayépovra IvpipleyéOwy te péovaoy,
Koxvtog 0°, g on Ztvyog 60aros éotiv amoppiié...”
“There flow into Acheron the streams of Pyriphlegethon and Cocytus,
offshoots of the Styx.”

Homer (Odyssey 10.513-14)

“hic locus est, partis ubi se via findit in ambas:
dextera quae Ditis magni sub moenia tendit...”
“Here is the place where the path forks in two:

the right leads to the walls of mighty Dis...”

Virgil (Aeneid 6.540-41)

“Come, Neti, my gatekeeper: bolt the seven gates of Kur,
and let Inanna descend one gate at a time...”
(The Descent of Inanna)

“Whoso knoweth this Book shall be well-versed in the Two Ways...
One path leads by land, the other by water...”
(Egyptian Coffin Texts: Book of Two Ways)

“A point is that which hath no part. A line is breadthless length.
Let it be granted that a straight line may be drawn...”
Euclid (Elements L1-2)

The Order Beneath

Head north, cross Oceanus, seek the confluence of the three
infernal rivers: when Odysseus sails to the land of the dead, he
follows not intuition but instruction. Aeneas descends to the realm
of Dis with compass and conditional: he must first retrieve the
golden bough, then follow his guide along bifurcating paths, left for
punishment, right for reward. Inanna descends not by collapse but
by sequence: seven gates, seven removals, seven declensions of
dignity and form. These are ancient texts, but they describe
navigable domains.

This chapter reads the classical underworlds not as allegories of
morality or metaphors for fate - but as spatially coherent systems,

11



ruled by Euclidean logic. Across cultures, the geometry of the dead
resembles most that of the plane: straight lines, right angles,
measured sequences.

We begin with poems. We end with axioms. Between them, the
underworld transforms from a geography to be navigated into an
architecture to be inhabited - a transformation that reaches its
clearest expression in Virgil's moral blueprints.

Coordinated Descent

When Circe instructs Odysseus in Book 10 of the Odyssey, she does
not hand him a talisman or spell. She gives him a route.

“Sail across Oceanus, moor on Persephone’s shore, seek the grove of poplars
and willows, and there make sacrifice where Pyriphlegethon and Cocytus
pour into Acheron...”

(Odyssey 10.508-15)

This passage reveals an underlying geometric framework that
anticipates Euclidean principles. The journey is defined by distinct
components: an initial vector across Oceanus (a boundary crossing),
arrival at a specified shore (a liminal point), and most significantly,
the identification of a precise location - the confluence of three
rivers where ritual must be performed.

Acheron, Pyriphlegethon, and Cocytus are spatial delimiters that
intersect at a unique point. This triconfluence serves as the origin
for Odysseus’s ritual, a singular location defined by the intersection
of lines: a clean Euclidean construction.

When Odysseus follows these instructions, the narrative reinforces
an algorithmic nature:

“We came to the place of which Circe had spoken... And there Perimedes
and Eurylochus held the victims, while I drew my sharp sword and dug a
pit... Around it I poured a libation...”

(Odyssey 11.20-26)

The precision matters. Odysseus follows a defined path to a specific
coordinate and performs a sequence of actions in order. This hints
at constructability - the idea that spatial entities can be built through
ordered procedures. Just as a geometer might construct a figure
using compass and straightedge, Odysseus constructs his ritual
space through sequential steps at a specified location.
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The underworld is geometrically defined. Oceanus functions as its
boundary - a closed curve separating the lands of the living from
those of the dead. The rivers create internal partitions, subdividing
the underworld into regions. The souls themselves exhibit behavior
governed by distance and direction: they approach the blood, speak
when permitted, retreat when commanded.

What emerges is a proto-Euclidean framework: straight-line travel
between identified points, the importance of intersection and
boundary, sequential procedures that must be followed in exact
order. Homer, without the language of axioms and theorems,
nonetheless constructs a space where position, direction, and
boundary operate with geometric consistency. The geometric
principles are all present - intersection, boundary, sequence -
awaiting only an architect’s vision to transform them from spatial
facts into structural design.

The Architect of Judgment

Where Homer plots coordinates, Virgil architects. Book VI of the
Aeneid reconfigures the underworld as a rigorously articulated
space, defined by gates, thresholds, partitions, and constraints.
Aeneas does not descend by whim or wonder. He enters by
compliance.

“Deep in the forest lurks a bough, golden in leaf and pliant stem...
Without it, none may enter earth’s hidden places.”
(Aeneid 6.136-141)

Just as certain geometric constructions can only be completed given
the right initial data, so too must Aeneas present the bough before
access is granted. This golden key represents Virgil's first
architectural innovation: the underworld as locked system,
accessible only through proper authorization. Earlier traditions
knew gates and passwords - the seven gates of Inanna’s descent, the
Egyptian spells of passage - but Virgil transforms these serial
checkpoints into a single, elegant entry condition.

The logic of descent continues beyond the point of entry. After
crossing the Stygian marsh - itself a curved boundary separating life
from death - Aeneas encounters a spatial structure of critical
significance:
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“Here the path splits in two: the right branch leads to mighty Dis’s walls,
our route to Elysium; but the left path torments the wicked,

leading to godless Tartarus.”

(Aeneid 6.540-543)

This bifurcation embodies a geometric operation: the division of a
plane into moral half-spaces. The fork acts as a spatial encoding of
ethical judgment - Virgil’s second innovation, where architecture
itself performs the sorting that earlier myths assigned to divine
judges. The binary split recalls the Cartesian plane’s orthogonal
axes: souls move along vectors determined by moral valence.

The structure of Tartarus reinforces this spatial logic. Virgil
describes it as a nested prison of increasing constraint:

“A triple wall circles it, and fiery Phlegethon rushes around it
with roaring flames, rolling thundering rocks.”
(Aeneid 6.548-551)

Architecture has arrived in the underworld. Not the loose
geography of rivers and groves, but deliberate construction: walls
that contain, paths that sort, spaces that judge. Triple walls,
concentric containment, a river-moat of fire - Virgil builds an
architecture where the very space enforces damnation.

Even the descent itself - the physical act - follows an ordered logic.
But where ancient Mesopotamian heroes like Gilgamesh measured
descent in time (“twelve double-hours of darkness”), Virgil measures it
in moral architecture: chamber by chamber, judgment by judgment,
each space purpose-built for its function.

This is Virgil’s revolution: the underworld is no longer found but
constructed. In this transformation, he does not merely describe the
afterlife; he designs it, creating the West's first complete
architecture of judgment where the building itself separates,
contains, and defines the fate of souls. The scattered elements of
earlier traditions - rivers, gates, guardians — become integrated
systems in Virgil's hands, unified by an architectural vision that
would echo through Dante and beyond.

Measured Metamorphoses

While Homer charts coordinates and Virgil constructs moral
architecture, the classical imagination reserved its most rigorous
geometry for its most fluid concept: transformation itself. In
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Metamorphoses, Ovid’s universe seethes with endless becoming -
humans morph into trees, gods shift to beasts, the very earth
liquefies and recongeals. Yet beneath this protean flux, the
underlying space remains one of Euclidean stability. Forms may
flow, but the stage on which they transform maintains its measured
integrity.

Consider Orpheus’s descent in Book 10. He enters through the
gates of Taenarus - a specific geographic location - and proceeds
along a definite path to the throne room of Dis. The journey is
linear, directed, purposeful. When Orpheus sings, the effect ripples
outward from a specific point:

“Ixion’s wheel stood still, the vultures ceased to tear at Tityus’s liver, the
Belides neglected their urns, and thou, O Sisyphus, didst sit upon thy
stone.”

(Metamorphoses 10.41-44)

The geography is precise: Ixion bound to his wheel here; Tityus
stretched beneath vultures there. Even in this realm of eternal
punishments, positions remain fixed, distances measurable.
Orpheus’s song operates within space, its effects diminishing with
distance according to comprehensible laws.

Most tellingly, when Eurydice follows Orpheus back toward the
upper world, their journey retraces the same measured path:

“They took the upward path through mute silence, steep, dark, thick with
dense fog”
(Metamorphoses 10.53-54)

The path has gradient (“steep”) and direction (“upward”). When
Orpheus violates the single condition - looking back - Eurydice
does not vanish but is drawn back along the same track: “she, dying
now a second time, made no complaint... and now, carried back, she vanished
to the place whence she had come.” This is Euclidean space with
Euclidean constraints — a cosmos where even death respects the
axioms of position and path.

Ovid shows us that even poetic fancy respects spatial law. But the
Greco-Roman world applied this principle with far greater
consequence to the ultimate transformation: the salvation of the
soul. Here, geometry was prescriptive as well as descriptive. The
path to rebirth was not a story, but an architectural blueprint, and
Apuleius’s The Golden Ass provides the guided tour.
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Ritual Cartography

Where Ovid’'s metamorphoses erupt spontaneously - Daphne
fleeing into laurel, Actaeon stumbling into staghood - Apuleius
presents transformation as deliberate ritual enacted in
geometrically ordered space. His protagonist Lucius undergoes two
metamorphoses that perfectly illustrate the contrast between
chaotic and ordered transformation. The first, his comic
transformation into an ass through misguided magic, results in
wandering and suffering - what happens when one attempts
transformation without the proper map. The second, his initiation
into the mysteries of Isis, achieves enlightenment through
following the sacred, geometric path.

In Book XI, Chapter 23, Lucius describes his initiation with
language that maps inner experience onto external geography:

“Accessi confinium mortis et calcato Proserpinae limine per omnia vectus
elementa remeavi. Nocte media vidi solem candido coruscantem lumine;
deos inferos et deos superos accessi coram et adoravi de proximo.”

“Iapproached the confines of death, and having trod on the threshold of
Proserpine, I was carried through all the elements and returned. At
midnight I saw the sun shining with brilliant light; I approached the gods
beneath and the gods above face to face and worshipped them from
nearby.”

Every phrase reinforces spatial precision. He approaches “confines”
(confinium) - a boundary line, a surveyor's term. He treads a
“threshold” (limen) -- not metaphorically but physically, his foot
touching the precise architectural division between realms. He is
“carried through” (vectus) the elements - passive voice emphasizing
the controlled nature of the journey, as if on rails through
predetermined stations. Even his vision of the midnight sun occurs
at a specific temporal coordinate that corresponds to a spatial
position in the underworld.

This is transformation as traversal of sacred architecture. The
initiate does not dissolve into undifferentiated unity but moves
through a sequence of chambers, each with its own trials and
revelations. Apuleius, himself an initiate of multiple mystery cults,
presents the afterlife not as amorphous spiritual realm but as a
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building to be navigated - complete with doors, passages, and
rooms where specific encounters occur.

The Egyptian connection through Isis reinforces this architectural
precision. Isis herself declares to Lucius: “the gates of the underworld
and the guardianship of life are in my hands.” She is the divine architect
who controls access and egress, who maintains the structural
integrity of the cosmic building. Through her mysteries, the chaotic
metamorphosis of ass-to-man becomes the ordered transformation
of profane-to-sacred, achieved by passing through spatially
coherent ritual.

If Apuleius gives us the narrative of ritual transformation, the
Orphic gold tablets offer the explicit instruction manual - a GPS
for the soul’s final roadtrip. These thin sheets of gold, found in
tombs from Thessaly to Magna Graecia, contain directions for the
afterlife. The Petelia tablet, one of the most complete, instructs:

“You will find to the left of the House of Hades a spring,
and by the side of this standing a white cypress.

Do not approach this spring!

But you will find another, from the Lake of Memory,

cold water flowing forth, and there are guardians before it.
Say: Tam a child of Earth and starry Heaven,

but my race is of Heaven alone. This you know yourselves.
Iam parched with thirst and perishing. Give me quickly
cold water from the Lake of Memory to drink.”

The precision is clear: left, not right; beside the cypress, not beneath
it; cold water, not warm. The dead soul must navigate by landmarks
(“white cypress”), avoid specific hazards (“Do not approach this
spring!”), speak prescribed passwords. This is not the journey of a
disembodied spirit floating through ethereal mists but of an entity
moving through mapped space with the same deliberation as
Odysseus sailing to the confluence of the underworld rivers.

Other tablets from the same tradition, such as those found at
Thurii, reinforce this architectural language:

“When you are about to die, you will go to the well-built house of Hades.
There is a spring on the right side, and standing by it a white cypress.
Descending to it, the souls of the dead refresh themselves.

Do not even go near this spring!”
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Note the epithet: Hades has a “well-built house” (douov
evxtiuevov). The spring has a specific position relative to the
entrance. The soul must make conscious navigational choices. Even
in death, even in the ultimate transformation from embodied to
disembodied existence, the classical imagination insists on spatial
order.

Thus the classical world presents a unified vision. Whether in
Ovid’s mythological fancy, Apuleius’s ritual narrative, or the Orphic
burial instructions, transformation never means disorientation. To
die, to change, to be reborn - all require navigation through
coordinates as stable as stars. The soul may shed its body, the
initiate may see impossible sights, the hero may assume new forms,
but the cosmos itself maintains its Euclidean framework. This is the
final triumph of the classical spatial imagination: a universe where
nothing, not even death itself, escapes the surveyor’s art. The
underworld stands revealed as constructed space, its paths
measured by the same eternal geometry that governs the world
above, its transformations not a dissolution into chaos, but a final,
guided walk along the map.

Book of the Dead

If the Greek and Roman poets intuited geometric order in the
underworld, the ancient Egyptians represent a primordial clarity in
texts that predate Homer by at least a millennium. Where later
poets would wrap spatial logic in heroic narrative and mythic
transformation, the Egyptians simply drew the map. Their
underworld exists not as story but as diagram, not as poetry but as
technical manual. In the Book of Two Ways and related funerary
texts, we find what may be history’s first literal cartography of the
afterlife - Euclidean geometry rendered so explicitly that it requires
no interpretation, only navigation.

This text, inscribed on the inner panels of elite coflins, does not
merely describe the underworld - it diagrams it. The Duat, realm of
the dead, is represented as a two-dimensional plane divided into
traversable regions, each marked by turns, gates, guardians, and
dangerous thresholds. Two routes — one by land, one by water — are
laid out as bifurcating paths on a surface, complete with hazards,
directional shifts, and named domains. The soul becomes a traveler
not through metaphor, but through spatialized procedure.
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The geometry is planar, Euclidean, and rule-bound. Each gate
constitutes a boundary condition: entry requires the recitation of
names, the display of credentials, or alignment with ma'at - the
cosmic principle of order. These gates function like line segments
subdividing the domain, each one defining a transition from one
state-space to the next. Progression is conditional: the soul
advances not by mere motion, but by satisfaction of criteria - the
geometric analogue of a constructive proof.

“He enters the first hour, and the gate closes behind. The god speaks the
words of passage; the guardians kneel, and the path opens.”
(Amduat, Hour 1)

Time and space interlock. The journey is divided into twelve hours
of the night, each corresponding to a zone within the Duat. Each
hour contains a passage, a challenge, and a conditional traversal - a
temporal unfolding along spatial dimensions. These divisions
partition the underworld into uniform segments, each with its own
topological constraints. The soul, like a figure on graph paper,
moves from region to region along predefined vectors, watched and
judged at every node.

The Book of the Dead reinforces this spatial framework. Its spells and
vignettes describe lakes of fire, fields of reeds, ferries, and pylons -
each with a known position in the greater topology of the Duat. The
weighing of the heart, in which the soul’s essence is measured against
the feather of ma'at, enacts a literal geometry of balance - a test of
congruence where ethical symmetry determines admissibility. This
is ritual performing proportion itself: ethics becomes measurable,
fate a matter of equilibrium.

Beyond the page, this geometry finds architectural expression.
Egyptian tombs are not resting places but spatial analogues of
passage: narrow shafts angled toward circumpolar stars, corridors
segmented like the Duat’s hours, chambers aligned to cardinal and
celestial axes. The tomb is a model of transit.

Throughout, the cosmological language remains resolutely
geometric. Reeds grow in rectilinear flelds; pylons admit through
discrete apertures; the ferryman denies passage without proper
names. There is no wandering in the Duat. There is only traversal.
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The Moral Coordinate Plane

At the close of the Republic, Plato offers not a myth of reward and
punishment, but a geometry of return. The tale of Er - a soldier
slain in battle and briefly restored to life - yields not a vision but a
schema: a spatial logic of judgment, recurrence, and cosmic order.
He describes a meadow where souls arrive and depart, a great
crossroads between worlds defined by four openings: two in the
earth below, and two in the sky above. Between them, Plato writes,
judges sat to deliver their verdicts:

o

&vla o1 dikoorog Exabioay, obg émeldn Edikaoay, TODG HEV
oKalovg Exélevov nopedeabor thv gig del1av te kal Gva oii T0D
0vpavod, Tod¢ 0 AOiKovE TNV El¢ dpioTepay Te Kad KdTm.”

“Judges sat between them. After each verdict,
the righteous were sent upward and to the right,
the wicked downward and to the left.”
(Republic X.614¢-d)

This is moral sorting rendered as coordinate structure. Heaven and
earth define the vertical axis; virtue and vice form the horizontal.
The soul’s position determines its path. Movement is neither
random nor smooth - it is axial and segmented, obeying the
orientation of judgment. Between these openings lies a meadow, a
liminal field where souls rest, draw lots, and choose their next lives.
Some return from their sojourn above, others from their
punishment below, completing a vast circulation that respects both
ethical weight and directional rule.

Here, the journey through the underworld, once a heroic narrative,
becomes a matter of moral arithmetic; fate is rendered as a vector
on a cosmic grid. Plato, in abstracting the afterlife to a coordinate
system, brings the classical vision of the underworld to its logical
and ultimate conclusion. His schema is the triumph of the plane,
the final word on a cosmos ordered by straightedge and compass.

Euclidean Geometry

Before Euclid, geometry existed - in the architects and builders of
pyramid, ziggurat, and myth. Euclid cast it in axiomatic form. His
Elements codified a system of reasoning about space that would
endure, nearly unaltered, for over two millennia.
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The geometry now called “Euclidean” is the study of shape and
position on a flat space, emerging from five fundamental Axioms:

1. Between any two points, a straight line may be drawn: Any
two distinct points determine a unique straight line.

2. Any straight line may be extended indefinitely: Every
straight line segment extends without bound in both
directions.

3. Given any point and distance, a circle may be drawn: From
any center and with any positive radius, a unique circle
exists.

4. All right angles are equal: Right angles are congruent to
one another, independent of location or orientation.

5. Parallel lines exist and are unique: Through a point not on
a line, exactly one parallel to it may be drawn.

From these unfolds a system of inexorable Euclidean logic.
Triangles whose corresponding sides and angles match must be
congruent — identical in all respects. The angles within any triangle
sum to precisely 180 degrees. Pythagorean relationships govern
right triangles, linking sides through perfect squares. Shortest paths
are straight, and straight paths are shortest.

Equally important is its procedural logic: Euclidean reasoning
advances step by step, from axioms to constructions to propositions
and proofs. One fixes the properties of figures by sequencing logical
implications. Euclidean is the descriptor both of space and of the
method of reasoning about space.

This geometry describes a world of reliable measurement, where
distance is constant and direction absolute. It is a planar universe
where space behaves consistently at all points. Congruence operates
via transformations that preserve shape and size: translations
(sliding), rotations (turning), reflections (flipping), and their
combinations. No stretching, no warping - only movement that
maintains lengths and angles.

This is the primal logic of flat space - sequential, rule-bound,
partitioned - that underlies not only classical mathematics but
classical literary visions of the Underworld.
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Verse First

The classical imagination did not wait for Euclid to scry axioms in
Alexandria before embracing geometry. It walked it, mapped it,
built it, and buried its dead within it.

The ruled paths to and through the Underworld reveal a secret of
how humans transmute the unknown from fog to figure through
poetry. When we imagined death, we instinctively reached for walls
and paths, thresholds and gates. We imposed an order that
mathematics would later name.

Homer’s Odysseus navigates, finding the underworld through
divine instruction and geographic precision. The Egyptians
diagram, programming the journey beyond, but it is Virgil who
architects, taking these navigational principles and procedural
maps to build the infernal city. Ovid and Apuleius then test this
architecture, demonstrating that even the most profound
transformations - from poetic fancy to the soul’s ritual rebirth -
must follow the same measured paths. Plato has foreseen the entire
vision, casting a pure, moral coordinate system as a planar cosmos.
From wilderness to map, from map to building, from building to
blueprint: this is how the imagination domesticates the unknown.
Each poet added to the blueprint until the underworld stood
complete as constructed space, where a geometry of justice is built
into the very paths the dead trod.

Yet even as the ancients drew their careful grids across eternity and
raised their measured walls around damnation, something stirred at
the edges of their maps. Spheres sang; the Void yawned. Geometry
itself would eventually rebel against the tyranny of the straight line
and, ultimately, image altogether. And Virgil's shade would rise to
guide another poet through and beyond the dismal city of the
underworld.
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CHAPTER 3

SING! HEAVENLY
SPHERES

“Questo cielo non ha altro dove che la mente divina,

in cui s’accende Uamor che 1 move e la virtii ch’ei piove.

Luce e amor d’un cerchio lui comprende, si come questo gli altri;

e quel precinto colui che ‘l cinge solamente intende.”

“This heaven has no other where than this: the mind of God, in which are kindled
both the love that turns it and the force it rains. As in a circle, light and love enclose
it, as it surrounds the rest and that enclosing, only He who encloses understands.”
Dante (Paradiso XX VIII, 40-45)
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The Heavens Gyre

““

ovem tibi orbibus vel potius globis conexa sunt omnia, quorum unus est
caelestis, extimus, qui reliquos omnes complectitur, summus ipse deus arcens
et continens ceteros; in quo sunt infixi illi, qui volvantur, stellarum cursus
sempiterni.”

“All things are bound together in nine circles or rather spheres, of which one is
celestial, the outermost, which embraces all the others; it is the supreme god himself,
restraining and containing the rest. Within it are fixed the eternal revolving courses
of the stars.”

Cicero (Somnium Scipionis, De Re Publica VI)

“Divinitas enim rotam habet formam, completam et integratam, sine
principio et sine fine; nec spatio nec tempore circumscriptam, sed omnia in se
continentem.”

“For divinity has the form of a wheel, complete and whole, without beginning or
end; and it is circumscribed by neither space nor time, but contains all things within
itself.”

Hildegard of Bingen (Liber Divinorum Operum, Part I, Vision 2)

“Chiamavi ‘1 cielo, e ‘ntorno vi si gira, mostrandovi le sue bellezze etterne, e
Uocchio vostro pur a terra mira”

“Heaven calls to you, and circles round about, displaying to you its eternal
beauties, yet your eyes still gaze only upon the earth.”

Dante (Purgatorio XIV, 148-150)

A Bent World

The ancient dead descend. Down through Homer's shadowed gates,
down Virgil's ninefold circles, down along paths measured and
marked. Theirs is a cartography of decline: each league traveled a
league more distant from return. Even their rivers — Lethe, Styx,
Acheron - flow one way, carrying souls ever downward.

But something strange occurs as the classical world yields to the
medieval imagination. The journey after death becomes more than
descent: the possibility of an ascent to an unbounded heaven arises.
To detail such a climb requires a new kind of geometer, one who
looked not down into the earth, but inward to the soul and upward
to the stars.

The transformation crystallizes in the prison cell of a late-Roman
scholar-turned-senator awaiting execution. Boethius, last of the
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classical minds and first of the scholastic, writes as an isthmus
between two worlds. As the Roman imperium crumbled around
him, he labored to transmit the inheritance of Plato and Aristotle
to the Latin future, a lonely project of translation that would fuel
the medieval imagination for centuries. It is in his final work, The
Consolation of Philosophy, that this transmission becomes a
transfiguration. Stripped of office and honor, his gaze turns from
the broken world of political fortune to the perfect, ordered cosmos
of the spheres. His vision is not of travel, but of contemplation; the
celestial harmonies he perceives - the same harmonies Plato’s sirens
sang - are accessible now not by heroic voyage, but by reason and
interior ascent, a tuning of the soul to the music that governs the
universe. Space itself begins to curve inward, its measure found in
intellectual clarity rather than physical distance.

This inward turn, echoed in writers - pagan, Christian, and Muslim
- finds its outward expression in a cosmic model: the universe as a
mechanism of nested crystalline shells, each sphere vaster and purer
than the last. This is the cosmos as Ptolemy calculated it, as Aquinas
would later axiomatize it: Earth - heavy, corrupted - sits at the
bottom, the point furthest from God, whose divine perfection is
throned beyond all. The straight-edged logic of the underworld
gives way to a ascending architecture of concentric orbs and
celestial gyres. The map of the afterlife has bent.

The Spindle & the Sirens

Where the planar sorting of souls in the Myth of Er provided a
geometry for ethics, its conclusion offers a geometry for the cosmos
itself. Plato introduces the Spindle of Necessity (Avdyxng
drpoktog), a model of the universe as a vast, divine orrery. This is
not a myth of misty shores and forgetful rivers; it is a vision of
celestial engineering.

The structure is a mechanism of eight concentric whortls, fitted into
one another like a set of nested bowls, all turning upon a single shaft
of adamant that pierces the heavens. Each whortl, representing a
planetary sphere or the sphere of the fixed stars, rotates at its own
proper speed and displays its own unique breadth and color of light.
This is the cosmos as system, its motions governed by the irresistible
turning of Necessity itself.
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At the heart of this machine sit the three Fates, daughters of
Necessity, who ensure its perfect operation: Lachesis measures the
threads of life, Clotho spins them, and Atropos the Inexorable, cuts
them. Yet the Spindle is more than a silent clockwork. Plato places
a Siren upon the rim of each whotl, each singing a single, pure note
determined by its sphere’s rotation. The eight notes, perfectly
pitched and timed by the celestial motion, blend into one
transcendent sound:

[ N b ~ 4 3 ~ b e r r
Kol £l TV KOKAWY avtod dvwbey ép’ éxdortov Pefnrévar
2EIPTVO. COUTEPIPEPOUEVIV, PWVRY piay igloow, Eva TOVOV- Ek
MooV 0¢ TV Okt pioy dppovioy Eoppwveiv.”

“And on the upper surface of each circle is a Siren, who revolves with it,
hymning a single tone or note. The eight together form one harmony.”
(Republic, X.617b)

Here, for the first time, the geometry of the heavens is explicitly
musical. The cosmos is not merely ordered; it sings its structure.
Plato has constructed a universe bound by number, ratio, and
consonance. He provides the blueprint for a spherical world,
complete with its interlocking parts, its governing laws, and its
celestial soundtrack. It would fall to a Roman statesman, dreaming
centuries later, to be lifted into this celestial instrument and hear its
music firsthand.

Harmonic Dream

Where Plato sketched the cosmic machine, Cicero’s vision plunges
the dreamer directly into its music. In the Somnium Scipionis (Dream
of Scipio), the journey begins not with diagrams but with
sound. Young Scipio, asleep in Numidia, finds himself lifted
beyond Earth’s shadow to stand with his grandfather among the
stars. What strikes him first is not the view but the sound.

“Quid est hic tantus et tam dulcis sonus qui aures meas complet?”
“What is this sound, so strong and sweet, that fills my ears?”

The cosmos sings. Each planetary sphere emits its own tone
according to its velocity: the Moon’s orbit drones the lowest note,
the stellar sphere shrills the highest, and between them the planets
weave harmonies too constant for mortal ears to detect. We are born
into this music, Africanus explains, and so grow deaf to it — as those
who dwell beside the Nile’s cataracts cease to hear the water’s roar.
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But Scipio, elevated beyond Earth’s dulling influence, hears it all: a
universe structured not merely as architecture but as instrument.
The spheres are not simply containers but resonators, their nested
rotations generating the fundamental harmony from which all
earthly music derives. Order is audible, and the cosmos coheres
through consonance.

Yet even as Scipio marvels at this celestial symphony, a vertigo
seizes him. Looking back at Earth from the stellar heights, he sees
the globe shrink to insignificance - “ita mihi parva visa est ut me imperii
nostri paeniteret” — so small that he feels ashamed of the narrowness
of Roman ambition. The higher he rises, the smaller grows
everything he once thought vast. Empire contracts to a dot; fame
becomes inaudible beneath the music of the spheres.

Here Cicero plants a seed that will flower through Boethius into
Dante’s beatific vision: ascent transforms more than position - it
transforms perception itself. Each sphere passed through grants
new acoustic and optical clarity. The soul does not simply travel
upward but undergoes progressive attunement, learning to perceive
harmonies that were always present but unheard.

Macrobius, commenting centuries later, will map these spheres
with mathematical precision, assigning each its proper ratio,
calculating the intervals between planetary tones. But he preserves
Cicero’s essential insight: the universe is constructed musically
before it is constructed geometrically. The harmonies matter more
than the distances.

This musical cosmos poses questions that pure geometry cannot
answer. If every sphere contributes to the harmony, where stands
the audience? The music has no outside - one can only rise higher
within it, approaching ever-closer to.. what? Cicero leaves his
Scipio suspended among the stars, overwhelmed by a sound too
large for human comprehension, gazing at an Earth too small to
matter.

The dream breaks before it can answer its own questions. But the
image lingers: concentric spheres spinning out their notes, a cosmic
instrument too vast to see entire, playing a song too enormous to
hear - unless one can somehow rise beyond the outermost sphere,
to where the music might finally resolve into something else
entirely, something for which neither “inside” nor “outside” quite
suffices?
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Future visionaries will take up this unfinished symphony. What
Cicero heard but could not locate, they will attempt to map. The
music of the spheres demands not just an ear but an impossible
vantage point - a place from which the whole instrument might be
perceived. But where could such a place exist, when the spheres
themselves comprise all that is?

Seven-Gated Heaven

Islamic tradition offers its own architecture of ascent - one that
would echo with intensity the paradoxes to be resolved. The
Prophet Muhammad’s Night Journey (Isra and Mi'raj) presents
seven heavens nested like crystalline shells, each with its prophetic
guardian, ascending from Adam to Abraham. Yet this familiar
vertical scheme conceals a more troubling geometry.

The journey itself defies ordinary traversal. Upon Buraq - that
liminal creature whose single stride spans to the horizon - the
Prophet travels with miraculous swiftness, each step covering
distances that would take months to traverse. Each heaven requires
permission to enter; the cosmos reveals itself as gated, where
spiritual authority determines spatial permeability. Most telling is
the journey's terminus: at the Sidrat al-Muntaha, the Lote Tree of
the Uttermost Boundary, even the angel Jibril must halt. “If I
advance one step, I will be burnt.”

Here the tradition articulates most sharply the paradox that haunts
all medieval cosmology. Beyond this boundary lies not another
sphere but the divine presence that is somehow both infinitely
beyond and “closer than the jugular vein” (Surah Qaf 50:16). Medieval
Islamic mystics, particularly Ibn Arabi, explored the keen
correspondence between cosmic structure and interior states,
though without collapsing the distinction between them.

This vertical journey that arrives where it began, this climbing
toward a summit that occupies no location - here is the riddle that
the contemplative geometer must somehow resolve. How can the
cosmos be arranged so that the furthest point touches the nearest,
where infinite transcendence and intimate immanence become not
contradictions but complementary truths? Mystics throughout the
medieval period intuited that the heavens themselves must bend in
a way that Ptolemy never quite mapped.
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Wheels Within Wheels

In the twelfth century, the geometry of the cosmos acquires new
illumination - not only in metaphor, but in pigment and gold leaf.
The visionary works of Hildegard of Bingen, abbess and polymath,
bring forth a conception of heaven that is not merely described, but
illustrated. Through her writings, and the illuminated manuscripts
created under her direction, the curved order of the heavens
becomes visible.

One sees clearly the form of concentric spheres: Earth enclosed by
layers of atmosphere, stars, fire, and finally the encompassing light
of the divine. These spheres are not abstract diagrams; they are
rendered in bold, radiant compositions that pair image with text as
inseparably as chant with liturgy.

Her cosmology presents divine operation through circular forms: in
the Liber Divinorum Operum, Hildegard's visions show God’s power
working through wheels and circles - the rotation of seasons, the
circulation of elements, the spherical cosmos itself. These
geometric forms reveal divine order in creation rather than defining
divinity itself. The wheel becomes her image for how God’s wisdom
structures the universe: perfectly ordered, eternally in motion, each
part related to the whole.

What sets Hildegard apart is her mode of illuminating the
spherically imagined universe. Hildegard’s cosmology engages the
senses directly: the eye reads what the ear cannot hear, and what the
soul struggles to grasp in words is made visible in color, circle, and
flame.

One of her most striking visions is of the cosmic egg, in which
creation is suspended - layered, ordered, breathing. Earth sits at the
center, not exalted but enclosed, surrounded by luminous zones of
elemental and spiritual force. The entire universe appears both
finite and complete, structured along an axis of divine breath. In
other images, the cosmos becomes a wheel of fire; elsewhere, a ring
of stars encircles the throne of Wisdom. These are statements in
visual theology - composed with the rigor of doctrine and the
intuition of art.

Later poets and mystics (Blake, especially) will echo this union of
geometry and vision, but Hildegard is among the first to frame the
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cosmos as both ordered structure and aesthetic whole. Her universe
is not merely designed but drawn. It invites the soul to bear
contemplation not through argument, but through light.

The Paradoxical Sphere

The idea of the spherical heavens echoes through all the poetic and
prophetic works thus far surveyed. In the closing decades of the
twelfth century, Alain de Lille - subtle Scholastic and poet-
theologian - distilled the idea of a heavenly sphere into a geometric
aphorism in the Regulae Theologicae (an echo from the anonymous
12" ¢. Liber XXIV Philosphorum):

“Divinitas est sphaera infinita, cuius centrum est ubique, circumferentia
nusquam.”

“Divinity is an infinite sphere whose center is everywhere, and
circumference nowhere.”

This enigmatic formula, hinted in earlier traditions and resonating
through Pascal, Nicholas of Cusa, and Blake, conceals a geometric
prophecy beyond mere paradox.

Consider carefully the spatial logic embedded in Alain’s insight. A
sphere whose center is omnipresent violates the foundational
assumptions of Euclidean geometry, in which a center is singular
and a circumference bounds a finite region. This anticipates the
geometry of a universe where every point may legitimately serve as
center through intrinsic symmetry. Alain glimpses a space wherein
divine omnipresence corresponds to spatial omnifocus, where
theological ubiquity resolves into geometric consistency by
transcending ordinary Euclidean assumptions.

His infinite sphere, with its proliferating center and vanishing
circumference, awaits not theological resolution but mathematical
incarnation. What Alain states as mystery, Dante revisits as vision,
and which geometry eventually demonstrates as structure.

Paradisical Mirror

Earlier authors echo spherical shells and boundless spheres: Dante
completes the arc in the Paradiso.
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In the poetic vision, Dante, having traversed Hell and climbed up
Purgatory, ascends through Paradise, experiencing not simply
theological revelation but a profound spatial quandary. Having
passed upward through nine celestial shells - the Moon, Mercury,
Venus, Sun, Mars, Jupiter, Saturn, Fixed Stars, and Primum Mobile
- the poet stands at the threshold of the Empyrean, believing
himself at the cosmos’ outermost boundary. Yet at Beatrice’s
prompting, he turns his gaze, expecting to survey the path he has
traveled.

What confronts him instead defies intuition: instead of beholding
the spheres expanding outward from the familiar Earthly center,
Dante now perceives the universe inverted - God himself,
previously imagined as infinitely distant, now appears as the radiant
center, a singular luminous point:

“un punto vidi che raggiava lume / acuto si, che Tviso ch’elli affoca/
chiuder conviensi per lo forte acume.”

“I'saw a point that radiated light / so sharp that eyes upon its brilliance
gazing / must close, overcome by its intensity.”
(Paradiso XX VIII, 16-18)

This reversal is not simply theological symbolism but deeply
embedded in the geometry Dante implicitly traverses. Throughout
his ascent, each celestial sphere had appeared progressively larger
and swifter, ordered according to their angelic intelligences as
Aquinas had taught. Now, from this higher vantage, the entire
system appears reversed, their order inverted, their rotations
mysteriously reoriented.

Dante’s confusion is palpable. How can spheres he has ascended
through now appear to expand outward from this divine point,
their rotation opposite to his previous perception?

Beatrice’s explanation - faithfully reflecting Aquinas’ theology -
affirms the correctness of the angelic orderings, but she leaves
unspoken the geometric underpinning. This puzzle of inverted
orientation and reversed perspective is, at its core, not a
contradiction but a profound spatial truth encoded in curved
geometry. The confusion arises from viewing the same reality from
opposite poles of a higher-dimensional sphere. What Dante
perceived initially as outward ascent was always a journey toward
divine centrality, merely viewed from Earth’s bent perspective.
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The theological truth thus rests upon an unspoken geometric
foundation: Dante’s universe is not the simple nesting of spheres
around Earth that medieval astronomy supposed. Instead, it
resonates with the geometry that Alain de Lille poetically
anticipated with his paradoxical sphere: the universe is a higher-
dimensional sphere whose boundary vanishes into the zenith of the
space itself.

To understand this geometry more precisely, we must venture
beyond literary analysis into the mathematics of positive curvature
- where parallel lines converge and the shortest paths between
points trace great circles. Only then can we fully appreciate how
Dante’s poetic imagination anticipated by centuries what
mathematics would eventually confirm: that space itself might
bend back upon itself not in contradiction, but in completion.

Spherical Geometry

To comprehend the geometry that Dante’s vision intuited, we must
shift from the poetic to the precise. What mathematicians call
spherical geometry provides the formal structure that the poets from
Cicero to Dante implicitly embrace - not by conscious design but
by a profound intuition that reached beyond the scientific
understanding of the time.

Euclidean geometry is flat: the
proposition that angles in a
triangle sum to 180 degrees is a
consequence of curvature being
everywhere and always zero. In
spherical geometry, curvature is
positive; straight lines bend
inwards; the sum of angles of a
triangle exceeds the flat 180, as
one can observe by drawing a triangle of shortest paths on a globe.
These shortest paths - the geodesics of spherical geometry - are the
great circles, curves that slice the sphere into equal hemispheres.
Unlike Euclidean space where parallel lines never meet, every
geodesic on a sphere must intersect every other geodesic. There are
no disjoint parallels in this geometry: two souls setting out from
Earth’s surface on seemingly parallel trajectories must inevitably
converge, meeting first at one pole, then again at its antipode, the
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sphere enforcing unity through its very structure. Here is the
geometric foundation of Dante’s converging cosmos, where all
souls’ journeys, like meridians, meet at the poles of Satan and God.

Spherical geometry begins with spheres. The simplest and most
familiar sphere is a perfect circle, where every point maintains equal
distance from a center. The unit circle in the Euclidean plane
consists of all points (x, y) satisfying the equation x* + y* = 1. This
one-dimensional curve, embedded in two-dimensional flat space, is
what is called a 1-sphere, the “1” connoting intrinsic dimension.

@

This definition of a sphere extends to higher dimensions as a
sequence of n-spheres. The 2-sphere — our familiar globe - consists
of points (x, y, z) in three-dimensional space that lie at unit distance
from the origin: x* + y* + z* = 1. This surface, though curved through
3-D Euclidean space, is 2-dimensional: a small insect on a 2-sphere
would be convinced its universe is a flat plane. Yet the 2-sphere
contains within itself a geometry where straight lines become great
circles, and, contra Euclid’s fifth axiom, parallel lines inevitably
intersect.

Dante’s cosmos can be viewed in cartoon facsimile as a rotating 2-
sphere. Satan, frozen at the Earth’s core, represents the “south pole.”
Circles parallel to the 2-sphere’s equator surround the south pole
concentrically - these are the spinning circles of Moon, Sun, and

planets.
4 N
AN /

Past equatorial bands, the singular Divine resides at the “north
pole,” unmoved, center and crown of the Universe, from whose
throne all orbits are reversed, the nested sequence inverted much as
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Dante perceived. This northern pole is the singular limit of a circle
expanding concentrically from the south pole in seemingly
unbounded radius, whose center becomes all even as its
circumference vanishes into the northern pole.

The three-dimensional version of this spherical cosmos is harder to
imagine but truer to Dante’s vision. His universe embodies what
mathematicians might recognize as a geometric 3-sphere: the
collection of all points (x, y, z, w) in 4-dimensional space with:
X+y+z+w=1

This 3-dimensional construct - locally looking like ordinary 3-
dimensional geometry - is filled with nested 2-spheres (fix w to be
any constant between -1 and +1) that emerge from a “south pole”
(where w = -1) and increase in concentric shells unto convergence
at the antipodal “north pole” (where w = +1). From the perspective
of a pilgrim at the south pole, the universe is a sequence of
expanding rotating concentric spheres; from the northern pole, the
sequence and sizes and rotations are all reversed.

The Singular Resolution

Consider the threefold journey from Satan to Triune God in the
Commedia. Dante ascends through nested shells that expand
outward from Earth's center, each celestial sphere rotating around
our world, with the outermost Primum Mobile moving fastest. Yet
when he crosses into the Empyrean and looks back in Canto
XXVIIIL, the cosmos appears not merely inverted but reversed in its
very motion: God blazes as a brilliant point at center, with angelic
hierarchies wheeling in concentric rings - the innermost racing
fastest, the outermost nearly still. The entire mechanism of the
heavens has somehow reversed its motion.

This paradoxical reversal finds perfect resolution in the structure of
the 3-sphere. Dante has essentially traversed from one pole to its
antipode - from the Satan-pole embedded in Earth to the God-pole
of the Empyrean. What seemed from Earth to be the swift outer
sphere now appears as the innermost circle around the divine point,
still moving fastest but in reversed orientation. The motion itself
has not changed; only the vantage point has shifted, as when one
passes through the center of a transparent globe to view its spinning
from the opposite side.

35



Here converges a cosmic insight that transcends individual vision.
What Cicero glimpsed from stellar heights, what Hildegard
envisioned in her wheeling cosmos, what the Mi'raj described as
vertically stacked yet interpenetrating heavens - all find their
geometric truth in the same structure. Medieval mysticism had
intuited, with remarkable precision, certain properties of positively
curved three-dimensional space: finite yet unbounded, centered yet
centerless, rotating yet still.

This convergence reveals something profound about the
relationship between mathematical intuition and mystical vision.
Dante certainly did not conceive his universe as a 3-sphere in the
modern sense - Riemann's formalization lay centuries ahead. What
he possessed was poetic insight that reached beyond his era's
science to grasp a cosmic structure that mathematics would
eventually name. In this lies the deeper significance of both Alain's
paradox and Dante's vision: the infinite sphere whose center is
everywhere and circumference nowhere, the cosmic inversion
where smallest becomes greatest and rotations reverse while
maintaining their essential order - these are not theological
metaphors alone, but theological truths whose coherence is
scaffolded by an implicit geometric structure, insights dressed in
the language available to their age.
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CHAPTER 4

PANDAMONIUM

“..his sail-broad Vannes

He spreads for flight, and in the surging smoak
Uplifted spurns the ground, thence many a League
Asin a cloudy Chair ascending rides

Audacious, but that seat soon failing, meets
Avast vacuitie: all unawares

Fluttring his pennons vain plumb down he drops
Ten thousand fadom deep...”

(Paradise Lost, II. 927-934)
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The Void of Chaos

“Dian 3p=5Y TW) 13) H AT YINT)”

“And the earth was without form, and void;
and darkness was upon the face of the deep.”
(Genesis 1:2)

“Ante mare et terras et quod tegit omnia caelum
unus erat toto naturae vultus in orbe,
quem dixere Chaos: rudis indigestaque moles.”

“Before the sea, the lands, and the sky that covers all,
Nature had but one face across the whole universe,
called Chaos: a rough, unordered mass.”

Ovid (Metamorphoses, Book I, 5-7)

“Arvar alda, pat er ekki var,

var-a sandr né scer né svalar unnir;
jord fannsk ceva né upphiminn,
gap var ginnunga, en gras hvergi.”

“It was the age’s early dawn, when nothing was;
there was neither sand nor sea nor cool waves.
Earth did not exist, nor sky above —

only the yawning void, and nowhere grass.”
(Voluspd, Poetic Edda, stanza 3)

Prometheus Unbound

Geometry, from its inception, was preoccupied with order: lines
drawn straight, angles measured true, circles scribed in elegant
simplicity. The Euclidean world was flat, navigable, and safe, for the
living and the dead alike. Even when classical and medieval
imaginations bent space into spheres, they retained a comforting
closure: all paths converged, all journeys circled back, all
wanderings resolved into beatific singularity. But beyond these
bounded heavens, at the edges of poetic vision, opens a geometry
of divergence, untraceable depths, and improbable navigation.
Here lies the geometry of chaos, presaged by poets long before
mathematicians named it hyperbolic.
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When Milton’s Satan plunges into the “wilde Abyss,” he enters no
classical underworld nor medieval concentric heaven. Instead, he
falls through a realm whose directions dissolve, whose distances are
less treacherous than bearings. This is a space without stable
reference, where trajectories diverge endlessly, and even an
Archangel may plunge forever in disorder. Milton’s chaos, fluid and
turbulent, seemingly governed by chance rather than law,
anticipates precisely the hyperbolic geometry of negative curvature.

Yet Milton was neither the first nor the only poet to describe an
inchoate space. Ovid had long before portrayed primordial Chaos
as a “rudis indigestaque moles,” an inert mass whose interior was
neither solid nor fluid, neither stable nor bounded - a space
perpetually diverging into elemental conflict. The Norse myths
echoed this intuition, placing creation within the yawning
Ginnungagap, a formless void stretching infinitely between realms
of fire and ice, a paradoxical emptiness from which all structure
arose and into which all certainty dissolved. These poetic visions
were not mere metaphors for disorder; they captured intuitively the
structural essence of hyperbolic space as infinitely expansive and
profoundly unstable.

In this chapter, we journey through literary depictions of chaos and
void, tracing how visionary poets intuited the essential geometry of
negative curvature, centuries before Lobachevsky or Bolyai. Where
Ovid’s primordial Chaos presented a static jumble of inert matter,
later visionaries discovered something more troubling: chaos as an
active, multiplying force. We explore how Attar’s valley of
bewildering paths, Spenser’s eternally generative Error, and
Milton’s anarchic void collectively sketch a geometry defined not
by convergence, but by perpetual divergence. These texts share a
common spatial imagination that transforms classical disorder into
something characterized by exponential expansion of possibilities,
boundless complexity, and the multiplication of paths that makes
navigation treacherous without precise orientation.

Where previous chapters revealed how poetry anticipated the
orderly geometries of null or positive curvature, here we uncover
the geometry of negative curvature. In such a hyperbolic space, parallel
paths diverge, boundaries vanish into infinite horizons, and
traditional notions of growth and stability rupture. The poets who
peered into these yawning voids did not merely craft powerful

40



imagery - they grasped, with astonishing prescience, the geometry
of chaos.

The Face of the Deep

In the beginning, the Abyss: tohi wabohii - formless and void,
darkness hovering on the face of tehém, the Deep without bottom
or boundary.

The Hebrew tehém shares etymology with the Babylonian Tiamat,
the primordial salt-water goddess whose body, severed by Marduk,
yields the structure of heavens and earth. Before this violent act —
this first division - Tiamat embodies space itself, fluid and
unbounded, refusing all fixed reference. When the ruach Elohim, the
Spirit of God, moves upon the waters, something stirs in the
depthless depth: not creation yet, but the first tremor of orientation,
the barest suggestion that here might differ from there. Yet the Deep
persists beneath creation’s veneer, accepting boundaries through
divine restraint rather than defeat, a primal vastness constrained yet
never conquered.

The Greek mind, confronting this same primordial problem,
conceived Chaos differently. For Hesiod, Chaos is not substance
but chasma - a yawning gap, an opening that opens onto nothing.
The word itself derives from yaiverv (chainein), meaning “to yawn”
or “to gape.” This is not the familiar darkness of night or depth of
sea, but something more troubling: pure spatial potential without
content, a widening that has no edges to define its width. From this
terrible openness emerge Earth, Tartarus, Eros - not as products of
Chaos but as the first acts of self-limitation, the first refusals of the
infinite yawn.

Ovid inherits these visions but transforms them. His Chaos is rudis
indigestaque moles, a raw, undigested mass where all potential forms
interpenetrate in mutual cancellation. Hot wars with cold, wet with
dry, soft with hard - not in separated regions but in the same
impossible space. The elements exist but cannot persist; every
quality immediately meets its negation. This is fullness so complete
it achieves emptiness, presence so overwhelming it becomes
absence. Creation comes not by addition but by separation -
drawing boundaries, establishing distances, allowing each thing its
proper realm.
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The Norse vision pushes further into abstraction. Ginnungagap, the
“yawning void” or “gap of gaps,” stretches between Muspelheim’s
southern fire and Niflheim’s northern ice. Yet this is no simple
emptiness — it is an active negation, a space that exists precisely as
the impossibility of existence. The Void voids. Even its name
suggests recursion: a gap full of gaps, an absence defined by absence.
When fire and ice finally meet at Ginnungagap’s heart, creation
occurs not by filling the void but by giving it a center, a reference
point from which orientation might grow.

These ancient texts circle the same terrible question: what is space
when stripped of all reference? Not merely empty space - for
emptiness still presumes dimension. Each tradition gropes toward
expressing the inexpressible: pure potentiality that both enables
and threatens all structured existence.

The prophets and poets sense something their geometries cannot
yet name. In tohiéi wabohd, in Chaos’s yawn, in Ginnungagap’s
recursive absence, they intuit a space that operates by different laws
- where the very attempt to cross multiplies distance, where every
step forward opens new abysses, where the traveler cannot return
because the path itself has shifted behind them. They know,
without knowing how they know, that chaos is not merely disorder
but a different kind of order - one that breeds complexity from
simplicity, that generates endless variation from elementary rules,
that transforms every journey into an irreversible adventure.

The Deep remains. Beneath our measured world, beyond our
ordered heavens, the primordial waters wait - patient, potent,
terrible in their fecundity. The poets who dare to gaze into these
depths report back visions that disturb our comfortable geometries.
Something in the structure of space itself rebels against simplicity,
multiplies beyond prediction, refuses to be tamed by compass or
straightedge.

The Valley of Bewilderment

Where classical traditions viewed Chaos as a primordial state
preceding creation, medieval Islamic mysticism envisioned it as an
integral stage in spiritual ascent. In Farid al-Din Attar’s Conference
of the Birds, the seeker’s path toward divine unity passes through
seven valleys, each presenting unique spatial and spiritual
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challenges. The sixth valley - Wadi al-Hayra, the Valley of
Bewilderment - turns the ancient void into present trial.

Having traversed valleys of Quest, Love, Knowledge, Detachment,
and Unity, the birds enter a landscape that defies all previously
acquired wisdom. Attar describes the Valley of Bewilderment as a
place where “each pilgrim takes a different way... there are so many roads,
and each is fit for that one pilgrim who must follow it.” The multiplicity
described is neither metaphorical nor merely philosophical, but
explicitly spatial. Each bird encounters a path unique to itself, not
alternate routes to a shared destination but fundamentally distinct
terrains shaped by the very act of traversal.

This space immediately proliferates into unbounded divergence,
and Attar’s imagery is precise: the flock, once unified, fragments
into realms of expanding distance. Communication becomes
paradoxical: voices remain clear, though proximity has vanished
entirely. Time, too, becomes subjective, expanding and contracting
unpredictably. The birds recognize the same landmarks, yet
approach from different, irreconcilable directions, their efforts at
coordination intensifying rather than resolving their disorientation.

Attar emphasizes that in this valley, “the Way is lost... your soul is
scattered and knows nothing of the Whole.” The pilgrim discovers that
certainty recedes infinitely, and even logic collapses: “I doubt my
doubt, doubt itself is unsure.” Here, bewilderment emerges not as mere
disorientation but as a sacred method, systematically stripping
away conventional reference points.

At a critical point, Attar asserts that cleverness and analytical
reasoning fail completely: efforts to map or rationalize the valley
only deepen the traveler’s confusion. The birds who attempt to
deduce laws from their experience find their deductions instantly
overturned, rendering rational geometry futile. Yet this
bewilderment is instructive - it forces travelers to rely upon
intuition rather than calculation, surrender rather than strategy.

Approaching the seventh valley, that of Poverty and Nothingness,
the birds recognize the profound truth they have encountered:
bewilderment is not an obstacle but a necessary condition. Attar
thus anticipates a geometry of path divergence, prefiguring later
mathematical insights into spaces that defy Euclidean assumptions.
The Valley of Bewilderment, in its infinite multiplicity and
recursive uncertainties, embodies the geometrical truth that some
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territories multiply possibilities beyond measure, requiring the
traveler to abandon conventional notions of forward progress.

The Branching Wood

Where Attar’s valley multiplied paths before the pilgrim, Edmund
Spenser discovers something more disturbing: a chaos that can
multiply existence itself. The Persian mystic had shown us
bewilderment through endless branching; the English poet reveals
a space of endless breeding.

Spenser’s The Faerie Queene stands as English literature’s most
ambitious allegorical epic - a vast moral landscape where knights
embody virtues, monsters personify vices, and every forest path
leads toward spiritual trial. Book I follows the Redcrosse Knight,
champion of Holiness, and Una, embodiment of Truth, as they
journey to free Una's parents from a dragon. Yet before they can
face this ultimate test, they must survive a seemingly simple detour.

Seeking shelter from a sudden storm, knight and lady enter a
pleasant wood. Within moments, they are lost:

“So many pathes, so many turnings seene,
That which of them to take, in diverse doubt they been.”

This is no classical labyrinth with its single-threaded solution.
Spenser has intuited something far more troubling: a maze that
grows. Each step forward reveals not one path but several; each
choice spawns further choices. The forest generates complexity
faster than it can be navigated.

When Redcrosse finally confronts Error at the wood’s heart - a half-
woman, half-serpent monster dwelling in the darkest cave -
Spenser unveils the engine of this multiplication. The creature
spews forth not just venom but texts: “her vomit full of bookes and
papers was,” incomplete writings that breed confusion with every
reading. Yet the true horror comes with her death. The knight’s
sword stroke, meant to simplify the world by subtraction, instead
multiplies it:

“Her scattred brood, soone as their Parent deare
They saw so rudely falling to the ground...
Came flocking all about her bleeding wound”
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The spawn devour their mother’s corpse, growing stronger from
destruction. Violence against Error only multiplies error; every
solution generates new problems. The knight has won the battle but
discovered a terrible truth: in this wood, destruction is creation’s

handmaid.

This principle extends throughout Spenser’s cosmic vision. In the
Garden of Adonis, later in the epic, we see chaos domesticated but
not tamed:

“Infinite shapes of creatures there are bred,
And uncouth formes, which none yet ever knew”

Forms emerge endlessly from chaotic potential - some viable, some
monstrous, all pressing into existence with an urgency that
overwhelms nature’s ability to order them. This is not the static
disorder of Ovid’s primordial mass, nor the yawning gap of Hesiod.
Spenser’s Chaos creates: endlessly, exhaustlessly, terrifyingly.

The Wood of Error thus joins that dark constellation of literary
forests where geometry itself grows wild. Dante began his journey
in the selva oscura precisely because “the straight way was lost.” The
forest of Brocéliande in Arthurian romance shares this quality of
spatial instability. Knights enter seeking adventure but find the
forest itself the greatest challenge - paths that lead to different
destinations depending on the traveler's intent, clearings that
appear and vanish, distances that expand or contract according to
mysterious laws. Even Birnam Wood, creeping toward Dunsinane,
suggests forest as a space that refuses geometric constraint. But
Spenser’s wood embodies a more troubling possibility: that
confusion itself might be endlessly creative, that the very attempt
to find a straight way multiplies the crooked ones.

Spenser has cast in poetic form a principle (sensitive dependence on
initial conditions) that is the hallmark of chaotic systems. Every
action in the Wood of Error, especially actions meant to impose
order, instead catalyzes further disorder. Clear one path, and ten
more appear. Slay one monster and breed a legion. This exponential
expansion of possibility, enacted through allegorical combat, hints
at the dynamics mathematicians call hyperbolic.

In imagining a space where every action multiplies the territory and
every solution spawns new problems, Spenser gives us a dynamic
principle of chaos. This is not the static void of antiquity, but an
inexhaustible, generative presence. It is Chaos as creation’s dark
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twin, forever breeding worlds faster than any knight (or poet) can
map them.

Cosmic Revolution

When John Milton suspended his cosmos in Paradise Lost, he
achieved more than poetic innovation - he revolutionized space
itself. Where Dante had enclosed all creation within the finite
spheres of the Primum Mobile, Milton reduces that entire medieval
COSmMos to a mere ornament:

“And fast by hanging in a golden Chain
This pendant World, in bigness as a Star
Of smallest magnitude close by the Moon.”

The audacity of this rescaling cannot be overstated. What Dante
deemed the outermost boundary of physical reality - the crystalline
sphere that contained all motion and matter - Milton shrinks to a
bauble dangling from Heaven'’s floor. The theological implications
cascade: Hell no longer occupies Earth’s center; Paradise exists
beyond any celestial sphere. Milton has abstracted these eternal
realms into distinct domains, separated not by measurable distance
but by something far stranger.

Between Heaven, Hell, and the pendant World stretches Milton's
most radical creation: the realm of Chaos. Not empty space
awaiting filling, not Spensers endlessly generating womb, but
something unprecedented - an active antagonist to order itself, a
space whose very nature is spatial unmaking.

Satan, poised on Hell's brink, grasps what confronts him:

“The wary Fiend

Stood on the brink of Hell and look'd a while,
Pondering his Voyage; for no narrow frith

He had to cross.”

(Paradise Lost, Book I, 917-920)

This is not merely a large space but a space of a different kind,
where the ordinary contracts between distance and traversability
dissolve. In Spenser's wood, paths multiplied but remained stable
once chosen. Here, paths exist - but the slightest deviation cascades
into catastrophe.
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Milton captures this precisely. Satan launches himself with
confidence, but within moments discovers the terrible sensitivity of
this medium:

“that seat soon failing, meets

Avastvacuity: all unawares

Fluttering his pennons vain plumb down he drops
Ten thousand fadom deep”

From controlled flight to ten thousand fathoms down in an instant
— then just as suddenly “hurled many miles aloft.” This is something
more fundamental than mere turbulence: a space where small
variations in trajectory amplify exponentially. Each correction
spawns greater error; each attempt at navigation multiplies the ways
to become lost. Satan finds himself “Alone, and without guide, half
lost.”

This geometry of radical instability, where the butterfly's wing-beat
becomes the hurricane, is unruly but not unruled. For in Milton's
audacious vision, Chaos is not merely a phenomenon but a person.

The Anarch's Direction

Satan's flight through Void nearly ends in defeat. After plunging
and struggling through terrains that shift beneath him, the fallen
angel confronts despair. In the anarchic darkness, he glimpses an
impossible sight: a throne.

Milton's Chaos is not the inert void of cosmogony but an active
sovereign who rules through misrule. Satan, desperate for direction,
approaches with newfound deference, explaining his mission and
making a crucial request:

“..direct my course;

Directed, no mean recompence it brings
To your behoof”

(Paradise Lost 11.981-983)

The word “Directed” appears twice in quick succession - Milton
emphasizes this pivotal moment. Satan, who has been “Alone, and
without guide, half lost” in the exponentially expanding chaos, seeks
not mere information but direction itself.

Chaos's response transforms everything:
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“If that way be your walk, you have not farr...”

He ceasd; and Satan... glad that now his Sea should find a shore,
With fresh alacritie... Springs upward like a Pyramid of fire

Into the wilde expanse... harder beset

And more endanger'd, then when Argo pass'd

Through Bosporus betwixt the justling Rocks:

Or when Ulysses on the Larbord shunnd

Charybdis, and by th'other whirlpool steard.”

(Paradise Lost I11.1008-1020)

The transformation is immediate yet precarious. From being “half
lost” in infinite disorientation, Satan suddenly perceives both
proximity (“not farr”) and peril. Like Jason threading the
Symplegades or Odysseus navigating between Scylla and
Charybdis, Satan must maintain an exact trajectory through the
“wilde expanse.” The slightest deviation means catastrophe.

Yet, following the Anarch’s direction, Satan suddenly perceives
light and achieves his infernal goal. Milton has intuited something
profound about the nature of this space: in a realm of exponential
expansion and endless branching paths, the difference between
being lost forever and finding one’s way is not distance but
direction.

Milton thus stages what no poet before him had attempted: a
dialogue with space itself, personified as the Anarch who knows the
secret of his own realm. That secret - infinite extent containing
finite paths, boundless space harboring brief journeys for those who
know the way - would wait centuries for mathematics to name it:
hyperbolic geometry, where exponential expansion paradoxically
permits proximity.

Hyperbolic Geometry

Where Euclidean space extends infinitely yet predictably, and
spherical space curves back to enclose itself, hyperbolic space opens
into perpetual divergence - a geometry that exhibits precisely the
chaotic dynamics the poets intuited.

The revolution began with a single rebellious question: must
Euclid’s fifth postulate - that through a point not on a line, exactly
one parallel may be drawn - be true? For two millennia, this seemed
as self-evident as divine law itself. Yet when Lobachevsky and
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Bolyai independently dared to deny it in 1829, allowing infinitely
many parallels through a single point, they discovered not
contradiction but an entirely consistent geometry of negative
curvature.

The implications cascade immediately. Where positive curvature
(spherical geometry) bends parallel lines inward until they meet,
negative curvature bends them outward, causing them to diverge
exponentially. Through any point stream infinitely many

parallels to a given line, fanning outward like the
proliferating paths in Attar’s Valley of Bewilderment.
This is the mathematical formalization of what the
Sufi mystic described: a space where “each
pilgrim takes a different way,” where paths
multiply beyond any possibility of systematic
exploration.

In hyperbolic space, geodesic triangles appear
pinched inward, their angles summing to less than
180 degrees - the deficit growing with size. Vast triangles
become spiny creatures of shallow angles, their forms
echoing the distorted geometries that Satan encounters in
Milton’s Chaos. Most tellingly, two travelers starting from the
same point, their paths differing by the merest degree, will find the
distance between them growing not linearly but exponentially.
After ten units of travel, they are hundreds of units apart; after
twenty, thousands. This is precisely the phenomenon Milton
captured when Satan, “blown about” in Chaos, discovers that the
slightest deviation becomes an unbridgeable gulf.

In hyperbolic space this exponential divergence means that space
itself multiplies around you. A circle of radius r in a hyperbolic
plane has circumference not 2nr (a linear function of r) but 2r times
sinh(r), the hyperbolicsine of r, asymptotically growing exponentially
with r. The area within likewise grows also exponentially with
radius, meaning that a modest hyperbolic disk contains vast estates:
space breeds space, Spenser-like.

The Poincaré disk model captures this infinity within a finite circle,
with the entire hyperbolic plane compressed inside. What appears
as shrinking toward the boundary is mere Euclidean prejudice - in
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hyperbolic reality, all distances
remain true; it is space itself that
expands exponentially as one
approaches the unattainable
horizon.

Yet even in this geometry of
bewildering  expansion, the
concept of a geodesic persists: the
shortest, most efficient path
between two points. While
infinitely many paths wander astray into the exponentially
expanding wilderness, a unique geodesic connects any two points.
The paradox of hyperbolic space is that it is simultaneously easy to
become lost and yet easy to traverse.

Herein lies the resolution to Satan’s paradox. His initial voyage is
the portrait of a being navigating without a map, attempting
Euclidean straightness in a hyperbolic reality. His thrashing “O’er
bog or steep... swims or sinks, or wades, or creeps, or flies” - is the desperate,
flailing motion of one moving randomly. Every rudderless
adjustment casts him further into the exponentially expanding
volume of Chaos. But the Anarch’s intervention is not
teleportation; it is the gift of a single piece of information: the
correct initial direction. By pointing the way (“If that way be your
walk...”), Chaos sets Satan upon the geodesic leading to the created
World. The journey becomes brief not because the space has
shrunk, but because the path has been made directionally precise.
Milton’s poetic intuition hints at what hyperbolic geometry
proclaims: in a space of expansive confusion, the path is fraught but
not long.

The Rebellion of Lucifer

The poets sensed through vision what mathematics would later
formalize: that space itself can embody disorder, that geometry can
encode the very principle of chaos. Hyperbolic space is the formal
structure of what Ovid glimpsed in his “rudis indigestaque moles” -
the geometry of elements that cannot coexist, of paths that must
diverge, of voyages from which there is no return. In describing the
voids of pre-creation and the anarchic realms beyond order, the

50



poets limned the contours of negative curvature, waiting only for
mathematics to name what imagination had long since intuited.

For two millennia, geometry lay shackled to Euclid’s Fifth Axiom -
the uniqueness of the parallel. This axiom seemed as self-evident
and inviolable as Divine Law. The better angels of mathematicians’
nature could not conceive that rebellion might open new worlds
rather than collapse into contradiction.

Yet when Lobachevsky and Bolyai finally said, in effect, “Non
serviam” to Euclid, they landed not in dark Pandeemonium but in a
new Empyrean.

“The reason Milton wrote in fetters when he wrote of Angels & God,
and at liberty when of Devils & Hell,
is because he was a true Poet and of the Devil’s party without knowing it.”

Blake (Marriage of Heaven & Hell, A Memorable Fancy)

The poets had already traced the properties of negative curvature,
waiting only for mathematics, in thrall to Euclid’s Fifth, to rebel and
name what imagination had foreseen. That Luciferian act did more
than name a static void; it gave form to the dynamic, seething chaos
that Milton called the “womb of Nature.” For when dynamics become
hyperbolic, “Chancegoverns all”, and the shoreline of this chaotic sea
becomes a jagged teeming abyss of structure, a new and stranger

geometry of internal intricacy.
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CHAPTER 5

MIRRORS OF INFINITY

“Et chaque substance simple est un miroir vivant perpétuel de l'univers.”
“Each simple substance is a perpetual living mirror of the universe.”
Leibniz (Monadologie)
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Turtles All The Way

5SY) Alladl (5 shail el g fram & e Sl Gt
“You presume you are a small entity,

But within you the entire Universe is enfolded.”
Imam ‘Ali ibn Abi Talib, (Diwan al-Imam ‘Ali)

“Qu’un ciron lui offre dans la petitesse de son corps des parties
incomparablement plus petites... je veux lui faire voir la-dedans un nouvel
abime. Je lui veux peindre non seulement l'univers visible, mais l'immensité
qu’on peut concevoir de la nature, dans Uenceinte de ce raccourci d’atome.
Qu'il y voie une infinité d 'univers, dont chacun a son firmament, ses planétes,
sa terre, dans la méme proportion que le monde visible; dans cette terre, des
animaux, et enfin des cirons, dans lesquels il retrouvera ce que les premiers
ontdonné...”

“Perhaps he will think that here is the smallest point in nature. I will let him see
therein a new abyss. I will paint for him not only the visible universe, but all that he
can conceive of nature’s immensity in the womb of this abridged atom. Let him see
therein an infinity of universes, each of which has its firmament, its planets, its
earth, in the same proportion as in the visible world; in each earth animals, and in
the last mites, in which he will find again all that the first had, finding still in these
others the same thing without end and without cessation.”

Pascal (Pensées 72, excerpted)

“Inde est, quod unaquaevis societas sit caelum in minore forma, et
unusquisque angelus in minima.... ...Quia angelus est homo, etiam est caelum
in minima forma... inde quoque dicitur quod angelus sit caelum.”

“Each community is a heaven in smaller form and each angel a heaven in smallest
form...an angel is also a heaven.”

Swedenborg (Heaven and Hell, §51)

The Princess and the Mirrors

In the courts of Tang dynasty China, the empress Wu Zetian
commanded a demonstration of the infinite. According to later
accounts, the Buddhist master Fazang, patriarch of the Huayan
school, tasked with explaining the Avatamsaka Satrd’s vision of
interpenetrating realities, arranged a hall of mirrors around a
Buddha statue bearing a single lit torch. In the crystalline
reflections that resulted - each mirror containing not only the
Buddha and flame but all other mirrors, each reflection containing
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all reflections - the empress glimpsed a surprisingly geometric
principle: infinity achieved not through endless extension but
through iterated recursion.

This demonstration at the turn of the eight century, recorded in the
Song Gaoseng Zhuan (A 5 {8fH), the Song Dynasty collection of
eminent monks biographies, illuminates a path different from
those we have followed. Where previous chapters traced geometries
of traversal - downward through measured underworlds, upward
through celestial spheres, ergodically across chaotic voids — here we
turn inward. The journey contracts rather than expands,
discovering in the minute what once was sought in the vast.

The insight predates Fazang by centuries. In the Chandogya
Upanishad, composed perhaps a millennium before in the Sanskrit
tradition of the Vedas, the Indian sage Shandilya reveals his
doctrine, the Shandilya-vidya. It teaches that the self within the
heart is one with the totality of the cosmos: “As large as the universe
outside, even so large is the universe within.” Unlike the mapped
geographies of the afterlife, this teaching addresses the living soul’s
immediate experience: the practitioner discovers through
meditation that the heart-space (dahara) contains all worlds, all
beings, all desires, not as future promise but present reality. Though
the body ages and dies, this heart-space remains untouched because
it participates in Brahman, which knows neither birth nor decay.

Yet how can this be more than mystical paradox? How can the
boundless reside within boundaries without reduction or
compression? The ancients circled this mystery through ever more
precise imagery, each tradition grasping at a pattern eluding
mathematical capture. They sensed something profound about the
approach to infinity via recursion.

As Above

The pairing of philosophical and physical self-reflection continues
in the centuries that follow. Where the Upanishads assert the heart-
bound cosmos within, subsequent traditions attempt to map the
mechanism. The answer begins with correspondence but will
evolve, tradition by tradition, toward the radical mechanism of
recursion.
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The Hermetic tradition, flowering in Hellenistic Alexandria, offers
its famous axiom: “Quod est inferius est sicut quod est superius” — that
which is below is like that which is above. These words descend
from the Emerald Tablet - that brief, enigmatic text whose thirteen
precepts claimed to hold the secret of the philosopher’s stone. The
Tablet’s careful language deserves attention: not identical to but
like, not compressed but correspondent. This suggests a structural
relation rather than literal containment. Here is the seed of
recursive thinking, but not yet the flower. The heavens and earth
mirror each other through shared pattern, as a child resembles a
parent without being a miniature adult.

Yet even as the Hermetic texts speak of correspondence, the Stoics
contribute their own paradox through the doctrine of sympatheia -
the mutual interpenetration of all things. Chrysippus teaches that
the cosmos is a single living being whose breath (pneuma) pervades
every part. Cut anywhere, and the whole responds. This is more
than mechanical connection; each fragment contains the
organizing principle of the whole, as every seed contains the pattern
of the tree.

It is in the Kabbalistic tradition that systematic articulation is
achieved: correspondence transforms into true recursion in its
mapping of the soul’s posthumous journey. The doctrine of the
sefirot — the divine emanations structured as the Tree of Life -
describes not merely cosmic architecture but the path traveled by
the neshamah (soul) after death. As the Kabbalistic tradition, rooted
in the Zohar, teaches, the ascending soul discovers at each sefirah
that it contains all ten within itself. The soul arriving at Chesed
(Lovingkindness) finds within it complete Trees; entering Gevurah
(Severity), it discovers another set of infinite embeddings. This is
the geography of the spiritual realms through which souls ascend -
not a linear path but a recursive deepening where each stage
contains all stages.

The mathematical impossibility is precise: if each of ten sefirot
contains a complete Tree of ten sefirot, and this recursion continues
indefinitely, we risk conflating ad infinitum with ad absurdum. The
Kabbalists embraced what mathematics would later formalize: that
infinite depth need not require infinite breadth. The tree cannot fit
within its own branch. Yet the Kabbalists persist, developing ever
more precise language for this recursive mystery. Some speak of
“contracted” and “expanded” states, others of “essential” versus
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“reflected” presence. The sixteenth-century mystic Rabbi Shlomo
Alkabetz, whose sabbath hymns still echo in synagogues, states it
baldly: the inter-inclusion continues “until infinity” - each
subdivision containing all subdivisions, each part containing all
parts, without end.

These theological arguments transcend simplistic paradox. If the
Divine is truly omnipresent, then every point must contain the
complete pattern — not partially, not symbolically, but actually.
What began as “as above, so below” must become “the whole in every
part.” The universe must be structured to permit the impossible:
infinite presence within finite bounds.

The Net of All

In the Vimalakirti Nirdesa Sutra, the Buddhist scripture which
elevates a layman above monastics, the sage Vimalakirti - dwelling
in what Buddhist cosmology recognizes as a Pure Land manifested
through his own enlightenment - receives celestial visitors from
distant buddha-fields. These bodhisattvas, themselves beings who
have transcended ordinary death and birth, bring their lion-
thrones.

The sutra describes how Vimalakirti, through concentration,
manifests massive lion-thrones from distant buddha-fields within
his small room. The text emphasizes the paradox: these cosmic
thrones, each leagues high, somehow fit within a modest chamber
without the room expanding or the thrones shrinking - a
demonstration of the Mahayana teaching that size itself is empty of
inherent existence. The sutra’s language is mathematically
suggestive: these thrones are described as 84,000 yojanas high, yet
the room itself spans merely ten feet. The text explicitly states: “the
room was not enlarged, nor were the thrones made smaller” — a clear
assertion that conventional spatial metrics have been suspended,
not merely stretched.

The Mahayana doctrine of interpenetration (dharmadhatu-
pratityasamutpada) requires that conventional notions of size and
space be provisional rather than absolute. Vimalakirti’s miracle
demonstrates practically what the philosophers assert theoretically:
space itself has no fixed nature, no inherent limitation that prevents
the vast from dwelling within the small.
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The Avatarisaka Statra pushes further into explicit recursion. The
sutra’s vision overwhelms through recursive infinities: within each
particle of dust are innumerable lands, and within each land
innumerable particles, each containing innumerable lands again -
an endless recursion of worlds within worlds. The arithmetic is
deliberately impossible - not thousands or millions but “countless”
(asamkhya), a technical term meaning beyond enumeration. Yet the
sutra insists this is not poetic excess but literal description of
reality’s structure.

The Chinese Buddhist tradition, particularly the Huayan school,
embraced and philosophically developed the Vedic vision of Indra's
Net - that infinite lattice where jewels hang at each vertex, every
gem reflecting all others.The metaphor seems elegant until we
parse its mathematics. A mirror merely duplicates images at each
reflection, yielding at most a countable infinity of nested copies.
But the Avatarisaka Sitra insists on something stronger: each jewel
contains the actual presence of all other jewels, themselves
containing all jewels, without degradation or diminishment. This is
genuine recursive embedding, with each part containing the whole,
containing all parts, containing the whole.

The philosophical audacity here deserves precise articulation.
Where Aristotle deployed infinite regress as reductio ad absurdum -
if every cause requires a cause, nothing can exist - these texts
propose infinite regress as constitutive principle. The difference is
structural: Aristotelian regress is linear (cause — cause — cause — ),
while Indra’s Net presents mutual recursion, where every element
simultaneously contains and is contained by every other. This
transforms pathological regress into stable structure, like the well-
defined mathematical object that emerges from the seemingly
circular equation x = 1 + 1/x.

These are explicit meditation instructions. The Avatamsaka
prescribes specific contemplative practices: visualize a single dust
mote, then the buddha-fields within it, then the dust motes within
those fields, each containing buddha-fields. The practitioner trains
not to grasp this conceptually but to sustain the visualization until
categorical thought collapses. Dogen’s “dropping off body-mind”
(shinjin datsuraku) names this cognitive shift - not mystical
transcendence but a restructuring of perception that allows
recursive infinities to be directly apprehended, much as
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mathematical training allows one to see (as well as argue) that
0.999999... = 1, despite an initial intuitive resistance.

The Architectonic

Emanuel Swedenborg, Swedish mining engineer turned mystic,
provides the Western tradition’s most systematic account of the
afterlife’s recursive architecture. His visions, beginning with a near-
death experience in 1744 and continuing through decades of what
he claimed were regular visits to the spiritual realms, meticulously
map how heaven and hell organize themselves through self-similar
structures. His treatise Heaven and Hell (De Caelo et Eius Mirabilibus,
et de Inferno, ex Auditis et Visis) reads less like mystical vision than
technical survey, mapping paradise with the methodical precision
he once applied to geological surveys.

“Each society is a heaven in smaller form, each angel a heaven in smallest

form,” he writes. The Latin drives the point home with systematic
repetition: unaquaevis societas est caelum in minore forma, et unusquisque
angelus in minima. This is structural specification. Swedenborg’s
heaven operates through what he terms “correspondence” - not
symbolic correlation but actual identity of pattern across scales.

The mechanism proves elegantly patterned. Heaven forms what
Swedenborg calls the Homo Maximus - the Grand Human - with
different angelic societies corresponding to organs, tissues, or cells.
Yet each society itself manifests as a complete human form, a
perfect microcosm of the greater whole. “Those who are in the head of
that heavenly Man,” he notes, “excel all others in every good... within their
society they are again distinguished according to the human form, with the
noblest in the head of that society.”

The recursion continues without degradation. Swedenborg, trained
in metallurgy and crystallography, brings a mineralogist’s eye to
spiritual structure. Just as certain crystals exhibit self-similar
patterns at every scale of examination - each fragment containing
the complete crystalline structure - so heaven’s architecture repeats
with perfect fidelity. An angel in the “eye” of a society that forms
the “heart” of heaven contains within itself the complete pattern:
eye, heart, and the full human form.

This extends to perception itself. “The more interiorly angels are
examined,” Swedenborg writes, “the more perfect and filled with
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incomprehensible things are found to be the things they see.” Increased
magnification reveals not simpler components but greater
complexity - precisely the property that would later define
mathematical fractals. Each level of examination opens new
infinities rather than resolving to fundamental units.

Here lies an intersection of systematic theology and axiomatic
geometry. Where earlier mystics intuited recursive structure
through flashes of insight, Swedenborg maps it with Cartesian
thoroughness. His heaven is less a place and more a pattern -
infinitely reproducible, indefinitely scalable, its coherence
maintained at every level of magnification.

A Wild Flower

The recursive visions of mystics East and West - Fazang’s mirrored
hall, the Kabbalist’s nested trees, Swedenborg’s heaven-in-an-angel
- all circle a single, profound intuition: that the infinite can dwell
within the finite. Yet these visions, however intricate, remained
expansive. They required sutras, treatises, and diagrams to unfold
their logic. The final, crystalline compression of this idea had to
await the arrival of an artist and poet who thought not in prose but
in lightning flashes of perception: William Blake.

An engraver by trade and a prophet by calling, Blake remains a
singular figure, resistant to easy categorization. He was a craftsman
of immense technical skill, his hands as familiar with the resistant
copper plate and the engraver's burin as his mind was with the
sweeping architecture of eternity. This fusion of the practical and
the prophetic is the key to his genius. Where his contemporaries
saw a world to be described, Blake saw a cosmos to be built. Over a
lifetime of furious creation, he constructed a mythology as intricate
and original as any in human history, populated by his own
pantheon of eternal beings and mapped onto the human body and
the streets of a spiritual London. It is from this furnace of integrated
vision, where artistry and prophecy are one, that he forged the most
potent expression of the infinite-in-finite in all of literature.

In a handful of lines from a notebook poem, posthumously titled
“Auguries of Innocence,” Blake compresses three millennia of
recursive mysticism into 29 words:
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To see a World in a Grain of Sand
And a Heaven in a Wild Flower,

Hold Infinity in the palm of your hand
And Eternity in an hour.

Here converge all the streams we have traced. The preposition is
absolute: a world in the grain. This is the Upanishadic cosmos in the
heart-lotus and the Avatarisaka Satra’s jeweled net, distilled to the
purity of an axiom. Blake achieves compression without loss.

Yet in its very perfection lies a profound challenge to reason. How
can the boundless reside within boundaries without reduction or
contradiction? How can finite form contain infinite presence? This
is not a paradox to be explained away by metaphor; it is a claim
about the very texture of geometry. It demands a mathematics not
of extension, but of infinite intension.

Fractal Geometry

For centuries, Nature hid her true geometry (and Geometry her true
nature) behind smooth masks. The circle, the line, the plane - these
were but approximations, comforting lies told to minds unprepared
for the infinite intricacy unveiled by the microscope. By the turn of
the 20" century, Mathematics had begun to discover the answer to
Blake’s riddle: infinity dwells within the finite not through
compression but through iteration — pattern within pattern, world
within world, the boundless achieved through endless self-
reference.

The revolution began with pathology. In 1872, Karl Weierstrass
shattered the smooth world with a function continuous everywhere
yet differentiable nowhere - a curve so crinkled that no point
possessed a tangent. His method was recursion itself: waves upon
waves, each smaller, each faster, summing to a limit that trembled
at all scales. Here was the first glimpse of Nature’s secret:
smoothness is the exception, roughness the rule.

Georg Cantor — mystic mathematician who found hierarchy among
the Infinite — went further. Take the unit interval. Remove the
middle third. From each remainder, remove its middle third.
Continue this excision unto eternity. What remains? Not nothing,
but an uncountable dust - points as numerous as the continuum
yet occupying no length whatsoever. The Cantor set had achieved
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the paradoxical: substance without extension, presence without
measure.

Fractus — broken, shattered, fractured. When Benoit Mandelbrot
finally named these monsters in 1975, he was marketing a geometry
that had haunted mathematicians for a century. The defining
feature of fractals is self-similarity across scales. Magnify the Cantor
set to find the entire Cantor set. Zoom into Koch’s snowflake - that
curve bounding finite area
with infinite perimeter - and
discover not a smooth edge
but the never-ending shore. At
all levels of examination,
complexity persists without
diminishment. There is no
magnification at which these
forms simplify.

Felix Hausdorff dared ask:
what if dimension itself could
be fractional? The Cantor set, when tripled in size, yields exactly
two copies of itself - thus its dimension: log(2)/log(3) = 0.631. More
than isolated points, less than a continuous line, it occupies a
twilight realm between the integers, measuring not extent but
intensity of occupation.

X

Here at last was the mathematics Blake’s vision required. When he
saw infinity in a grain of sand, he glimpsed what the Avatamsaka
Satra had proclaimed: not crude miniaturization but sublime self-
embedding. The coastline paradox makes this concrete — measure
Britain's shore with a yardstick and find one length; use a foot-rule
and the length grows; continue to finer scales and the measurement
approaches infinity. The finite shore contains infinite intricacy not
as potential but as intrinsic geometry.

The mystics were right: the infinite dwells within the finite, but
through recursion, not reduction. Puffed clouds (dimension=2.35),
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rough mountains (=2.2), river networks branching into themselves
— Nature herself is fractal, and smooth Euclidean forms are the
abstraction. Every angel a heaven, every heaven an angel. Each
fragment contains the whole not approximately but exactly, not
symbolically but structurally. The ancient riddle finds its answer in
the mathematics of self-similarity — pattern within pattern, world
without end.

Holding Infinity

We arrive where we began: in Fazang’s hall of mirrors, where an
empress first glimpsed a solution to the ancient riddle of how the
infinite might dwell within the finite. The answer, intuited across
cultures and centuries, proves remarkably consistent. Not through
compression, for the universe does not shrink to enter the heart-
lotus. Not through metaphor, for the ocean does not merely
resemble the drop. Rather, through a recursion that generates
endless depth, where magnification reveals not simplicity but ever-
greater complexity.

Fractal geometry gives this intuition a formal language, relocating
infinity from sheer size to intricate structure. In the classical and
medieval cosmos, Heaven was a place of vast extension - Ptolemy’s
ever-larger spheres, Milton's “dark Illimitable Ocean” of the
Empyrean. Its grandeur was measured in its immeasurability. To
find it, one had to ascend, to travel, to cross immense distances.

Blake, inheriting this tradition, performs the final, radical inversion
of celestial cartography. Where is Heaven? Not high above, not
beyond the Primum Mobile, butin a Wild Flower. Where is the
World? Not sandwiched between Heaven and Hell, but in a Grain
of Sand. Fractal geometry reframes what the poet proclaims:
intensity outshines immensity.

This relocation of the infinite marks a pivotal moment in our
pilgrimage. We have traversed the geometries of curvature and
descended into the fractured, recursive spaces of the infinitesimal.
Holding infinity in hand, we are now prepared for the last stages of
our journey. The geometric imagination has shown us how the
whole may exist in every part. But it has left unanswered the
question of how these parts, these infinite worlds in their wildflower
heavens, interconnect. What bridges the abyss between them? For
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that, we must leave behind not only the yardstick of Euclid but even
the scale-free ruler of Hausdorff. We must enter a realm where
paths cease to be long or short, and simply connect.
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CHAPTER 6

THE WOOD BEYOND
THE WORLD

“I saw Eternity the other night,
Like a great ring of pure and endless light,”
Henry Vaughan (The World, Silex Scintillans)
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Beyond Measure

“Omnia enim, quae videntur, praecedentibus causis cohaerent, et natura
connexa est, ex diversis et distantibus unum faciens.”

“For all things that are seen are bound together by preceding causes, and nature is a
connected thing, making one out of the diverse and distant.”

Seneca the Younger (Naturales Quaestiones 11, 45)

“Non si tratta de loco e spacio, ma de gradi e differenze de nature.”
“For we are not concerned with places and spaces,

but with degrees and differences of nature.”

Giordano Bruno (De la Causa, Principio et Uno, Dialogue 5)

“Before their eyes in sudden view appear

The secrets of the hoatie deep, a dark

Illimitable Ocean without bound,

Without dimension, where length, breadth, & highth,
And time and place are lost”

Milton (Paradise Lost, II, 890-894)

The Great Divorce

For millennia, the cosmic architecture seemed settled. Hell, like the
buried dead, slept beneath the crust of the Earth, and the Heavens
wheeled and sang as crystalline spheres above. Mortals lived in the
thin shell between, touching both by ritual. This was the universe
as Ptolemy measured and Dante traversed: a continuous cosmos
where a sufficiently long ladder (or sufficiently inspired poet) might
climb from the deepest pit to the highest paradise.

Milton shattered this connectivity. When he hung the physical
universe as a finely wrought bauble suspended from Heaven’s
crystalline floor, he achieved more than poetic innovation. In this
gesture lay a revolution in spatial thinking.

In the Miltonic cosmos, Heaven and Hell are divorced and lie
outside the physical universe altogether. Hell opens into its own
infinite nil; Heaven exists beyond all spheres; between them yawns
not distance but disjunction. The golden chain from which our
world dangles connotes not connection but absolute separation.
Here is space pulled apart at its seams.
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Milton’s act of cosmic severance leaves us with a profound riddle.
If the ancient ladder between realms is shattered, if Heaven and
Hell no longer share a measurable axis with our world, how then do
they relate? The death of distance demands a new mathematics -
not of measurement but of pure relation. The poets, reaching back
to their most primal intuitions, discovered it first: not in maps but
in webs, not in coordinates but in connections.

This transition - from measured distance to relational connection
- marks the culmination of our pilgrimage through poetic space.
Geometry concerns itself with metrics: distances, areas, curvatures
precisely quantified. Yet there exists another mode of spatial
intuition that eschews measurement for a deeper understanding of
how spaces relate, fold, connect, and transform. This is the realm of
topology, mathematics of pure relation.

In this chapter, we trace these topological intuitions as they appear,
unknowing yet prophetic, in visionary literature: the branches of
Yggdrasil defying metric distance; Swedenborg’s heaven where
proximity is similarity rather than position; the enchanted forests
of medieval romance whose pathways loop impossibly, each step
rewriting the map beneath the wanderer’s feet.

But when we arrive at Blake, a profound question emerges: after
Milton’s absolute divorce of Heaven from Hell, what remains to be
done? Blake achieved paradoxical reconciliation through a radical
operation: he wrote Milton into his epic and inhabited him; he
revealed that Heaven and Hell interpenetrate without touching,
and the great separation enables the greater marriage. This mystery
of how spaces can be simultaneously separated and connected
awaits a mathematics subtle enough to elucidate - a revolution that
would witness the death of distance and geometry and the rise of
the new mathematics of topology.

Root & Branch

Nine worlds hang suspended in the void, neither above nor below,
neither east nor west - yet each in mutual relation. Yggdrasil, the
World-Ash of Norse cosmology, presents us with perhaps the most
ancient and explicit vision of space organized not by distance but
by connection. Its roots and branches form what mathematicians
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would recognize as a network: nodes linked by edges, a web of worlds
rather than a map of territories.

We live in an age of networks - the internet, social media, neural
nets — yet familiarity breeds blindness. We may speak casually of
“connections” and “links” without recognizing the profound spatial
revolution these represent. The Norse, unburdened by our
habituation, saw more clearly: space need not be measured to be
meaningful.

Consider the peculiar geography of the Grimnismdl, one of the
mythological poems of the Poetic Edda where the All-Father unveils
the architecture of the cosmos:

“Three roots there are that three ways run

‘Neath the ash-tree Yggdrasil;

‘Neath the first lives Hel, neath the second the frost-giants,
‘Neath the last are the lands of men.”

(Grimnismdl 31)

The text speaks of “three ways” - not three distances, not three
directions, but three paths. Helheim lies beneath one root,
Jotunheim beneath another, Midgard beneath the third. Yet these
are not simple vertical relationships. The eagle perched in
Yggdrasil’s crown can speak with the serpent Nidhoggr gnawing at
its roots — not through shouting across vast distances, but through
the messenger squirrel Ratatoskr, who traverses the tree’s topology
as easily as thought traverses memory.

This is adjacency without explicit distance. The nine worlds -
Asgard, Vanaheim, Alfheim, Midgard, Jétunheim, Svartdlfheim,
Helheim, Muspelheim, and Niflheim - exist as nodes in a cosmic
network, not in Euclidean relation but in topological connection.
One does not travel from Midgard to Asgard by climbing a
measurable height; one crosses the rainbow bridge Bifrdst, that
prismatic portal appearing and vanishing according to divine will.
The bridge operates not as architecture but as controlled adjacency
- a connection that can be opened or severed, granting the gods
selective access while denying it to giants and mortals.

Indeed, Norse mythology proliferates with such threshold-crossing
edges. The bridge Gjallarbrt spans the river of the dead; Hermédr
rides it seeking Baldr in Hel. The ship Skidbladnir folds up to fit in
a pocket yet unfolds to carry all the gods - a vessel that is
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simultaneously large and small, defying geometric proportion.
These are perhaps sophisticated intuitions of non-geometric space.

The Kabbalistic Tree of Life offers a remarkably parallel vision,
though arising from an entirely different tradition. Here too we find
a cosmic structure defined not by spatial coordinates but by
pathways of emanation connecting nodes. The ten sefirot - Keter,
Chokhmah, Binah, Chesed, Gevurah, Tiferet, Netzach, Hod, Yesod,
and Malkuth - are not places but states, not locations but nodes in
a network of divine becoming. The twenty-two paths that connect
them are not roads but relationships: Wisdom flows into
Understanding, Severity balances Mercy, Foundation upholds
Kingdom.

What both trees share is a rejection of simple spatial hierarchy. In
Yggdrasil, the highest branches somehow reach the deepest wells -
Mimir’s well of wisdom lies at the roots, yet its waters nourish the
crown. Similarly, in the Kabbalistic tree, Malkuth (Kingdom) is
both the lowest sefirah and the point where divine light completes
its circuit and begins its return ascent. Bottom connects to top.

Ultimately, these mythic trees reveal space as fundamentally
relational. Distance becomes irrelevant when existence hinges on
connection. Yggdrasil and the sefirot present the cosmos as living
networks where identity arises from adjacency, where being itself
means participation in ever-evolving connections. Yet networks,
however large, remain static. The next leap requires space itself to
enable transformation.

A Door in the Air

The singular World-Ash multiplies in imagination to the manifold
mystery of the forest - a recurring locus where space grows wild.
The forest as transformative space haunts the Western imagination.
Dante, lost in the selva oscura; Shakespeare’s wood outside Athens
operates by laws unknown to Theseus’s court, where distances
contract and expand and time stutters. The forest of Brocéliande,
that recurring Arthurian wilderness, seems to fold back upon itself.
These are poetic premonitions of a different kind of space where
position yields to passage and portal.

The classical world knew gateways but not yet portals. When
Aeneas seeks the underworld in Book VI of the Aeneid, he must find
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a specific geographic location - the cave at Cumae, whose deep, vast
mouth gapes near the Avernan lake. These coordinates house a
singular puncture in the world’s fabric, a unique point where the
upper and lower realms touch. The journey may be supernatural,
but the geometry remains comprehensible: there is still an above
and below, an in and out. The cave functions as what one might call
a branch point — where different sheets of reality meet.

Medieval Arthurian romance evolves such singular points. In
Chrétien de Troyes Yvain, the knight does not merely enter a
magical realm - he activates a portal. At the fountain beneath the
pine, he pours water from the spring onto the emerald stone,
summoning storm and transformation. The act does more than
open a door; it performs a topological identification — suddenly this
grove connects to distant realms. The fountain is both in the forest
of Brocéliande and in the otherworld, occupying two locations that
have been declared connected.

The Arthurian tales blended history, myth, and fiction around a
profound idea: that space need not be traversed to be connected.
Two points, however distant, could be sewn together by divine or
magical fiat. The Grail Chapel could appear to different knights in
different forests because it existed as a portable adjacency, a
connection that could be established where the (spiritual)
conditions were right. The Round Table can simultaneously persist
in Camelot, Caerleon, and Winchester through an identification.

This principle proliferates through the Celtic imagination. In the
Welsh Mabinogion, Pwyll Prince of Dyfed sits upon the mound of
Arberth, knowing that whoever does so will either suffer wounds or
see a wonder. The mound is not high - a man might climb it in
minutes - yet from its summit one sees not the surrounding
countryside but other worlds entirely. Height is irrelevant; the
summit is identified with gateways elsewhere. To climb is not
merely to ascend but to traverse.

The trope of the activated portal finds its most baroque expression
in Spenser’s The Faerie Queene. To rescue the enchanted Amoret, the
knight Britomart must pass through a door perpetually sealed by a
living flame in the House of Busirane; she succeeds only when she
understands that the portal’s condition is not physical but spiritual,
yielding only to her own boldness. For Spenser, a portal is not just
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a stitch in the fabric of space, but a point where a soul’s inner state
determines its passage between worlds.

George MacDonald, heir to the Celtic twilight and grandfather of
modern fantasy, pushed the principle to a modern limit. His eerie
work Lilith (published the same year as Poincare’s breakthrough
work on topology) presents an explicit and sustained exploration of
topological space. The protagonist’s journey begins when he follows
a spectral raven through a wavering patch of air in his library - the
first of many spatial impossibilities. His guide, the enigmatic Mr.
Raven (who is also the librarian, and Adam, and the sexton of a
cosmic cemetery), leads him through a landscape of portal logic.
The protagonist discovers that walking through the same door at
different times leads to different realms; that the cemetery where
the blessed dead await resurrection exists simultaneously in
multiple locations; that houses contain rooms larger than their
exteriors; that a single step can carry one from desert to forest to
city. Most tellingly, when asked the distance to their destination,
his guide replies that “A mile of itis a thousand, and a thousand is a mile.”

Such portals are the literary prototype of the mathematical quotient
map - the recognition that space is not given but made, that the
world we inhabit depends as much on identifications as on
extensions.

Souls’ Proximities

Swedenborg presents a remarkable case. His background as a
mining engineer makes him peculiarly suited to our purpose - for
who better to map the unmappable than one trained in precise
surveying? Beginning in 1744, Swedenborg claimed regular visits to
the spiritual realms, which he documented with the methodical
precision he once applied to metallurgy.

“In the spiritual world,” Swedenborg writes, “distances are determined
solely by differences of inner state.” The Latin is unambiguous: spatia in
mundo spirituali sunt prorsus secundum status interiores — spaces exist
precisely according to interior states. When angels desire
communication, ‘that person immediately appears before them.” The
wish itself performs the operation: reducing difference in state
reduces distance until presence is achieved.
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This principle generates startling consequences. Swedenborg
describes palaces visible only to the wise. The palace exists in a
wisdom-space; only by occupying that locus can one perceive it.
Similarly, Hell’s separation from Heaven is absolute yet requires no
walls or guards. The damned cannot approach Paradise because the
very attempt generates unbearable spiritual disparity - distance
emerging from difference itself.

Most remarkably, Swedenborg grasps that this state-space is
dynamic: “Spaces in the spiritual world are not fixed as in the natural world,
but are plastic, changing according to the states of the angels.”
Communities growing in mutual love find their spaces expanding;
societies falling into selfishness watch distances grow between
members. Space becomes the continuous expression of spiritual
affinity.

The paradoxes multiply. Two angels can occupy the same place
while perceiving entirely different landscapes - one seeing a garden,
another a desert. They share a physical location while inhabiting
different positions in the manifold of states. Here Swedenborg
anticipates what topology calls non-Hausdorff spaces: distinct
points that cannot be separated by neighborhoods, difference
without distance.

In Swedenborg’s state-space, where you are is who you are, written
in the language of Analysis Situs, the protonym of topology.

Fourfold Vision

Where previous visionaries glimpsed fragments of this new spatial
order - the network of Yggdrasil, the portals of romance, the state-
spaces of Swedenborg - it remained for William Blake to forge
them into a single, living cosmos. In his “fourfold vision”, all these
topological intuitions converge: the web, the transformation, the
interior made exterior.

In Blake’s deep and cryptic mythology, an iconic image stands:
Ancient Urizen, bearded patriarch of Reason, crouched with golden
compasses spread, attempting to circumscribe the infinite. The
compass spins, tracing not circles but a confession of geometry’s
failure. Where Milton’s Satan plunged through unmapped Chaos
and emerged intact, Blake’s Urizen shatters against the infinite.
Blake builds from these ruins a universe that operates by principles
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geometry cannot capture — a cosmos where position yields entirely
to condition, where the fundamental question shifts from “where?”
to “what state?”

Blake’s cosmology presents four primary states of being, arranged
not as Dante’s vertical tiers nor Milton’s separated realms, but as
interpenetrating fibers of being. Eden crowns the system as the state
of fourfold vision, where all contraries marry in dynamic unity.
Below - though “below” misleads, for these states nest within rather
than beneath each other - lies Beulah, the moonlit realm of dreams
and gentle repose, where those exhausted by Eden’s mental fight
may rest. Generation, our familiar world of birth and death, sex and
strife, forms the third state, what Blake calls the Vegetable World of
mortal existence. At the nadir lurks Ulro, the hell of single vision,
where Urizen’s mathematical abstractions reign supreme and the
universe becomes dead mechanism.

Within this fourfold structure rise Blake’s mysterious cities,
occupying all states simultaneously while maintaining distinct
identity in each. Jerusalem, the emanation of the giant Albion,
exists at once as the eternal city of divine imagination and as fallen
Babylon, as the spiritual form of London and as liberty itself. The
same stone builds temple or prison depending on the perceiver's
state. Golgonooza, that supreme achievement of Los the eternal
prophet, stands as the city of art and imagination, perpetually built
and perpetually building in the midst of the fallen world. Its
architecture defies every spatial law: four gates face simultaneously
toward the four states, each gate appearing as iron to those in
Generation, silver to those in Beulah, brass to those in Ulro, gold to
those in Eden. The gate remains one while its nature transforms
according to the consciousness approaching it.

The Mundane Shell encases the world of Generation like
Hildegard’s cosmic egg, yet Blake insists that eternity exists both at
its center and beyond its circumference. Inside becomes outside;
the container becomes the contained. London’s chartered streets
run simultaneously through historical England and through the
eternal forms of Golgonooza. The Thames flows at once as English
river and as the river of life in the New Jerusalem. Every location
supports multiple identities because location itself multiplies
according to vision.
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Not unlike with Swedenborg, Blake’s universe operates through
“States” rather than “Places.” When he declares “As a man is, So he
Sees,” he means that being determines not interpretation but reality
itself. The four Zoas — Urizen (Reason), Luvah (Passion), Tharmas
(Sensation), and Urthona (Imagination) - occupy the same cosmic
space while maintaining absolute distinction through quality rather
than position. They interpenetrate without mixing, wage war
without crossing borders, unite without merging. Space itself
becomes the continuous product of their relationships, writhing
and transforming as consciousness shifts between states.

The Vortex

If states replace places and consciousness determines cosmos, how
does Blake envision transition between states? His answer is a
topological singularity: the Vortex.

“The nature of infinity is this: That every thing has its Own Vortex; and
when once a traveller thro’ Eternity Has pass'd that Vortex, he perceives it
roll backward behind His path, into a globe itself infolding like a sun.”
(Milton: A Poem, plate 15, 21-25)

The traveler approaching infinity - whether the infinity of Eden
from Generation or of Generation from Eden - enters what appears
as a whirling funnel. But the Vortex operates through
transformation rather than transportation. What seemed infinite
contracts through the narrow end into finite form. Yet this
transformation is a reversible portal.

The Vortex exists at every point, waiting to transform atom into
cosmos, moment into eternity. Each passage fundamentally alters
not just perception but the entire structure of space around the
traveler. What was outside now lies within; what contained now is
contained. The wide end and narrow end exist at the same point,
separated not by distance but by the mode of consciousness
engaging them.

This principle extends throughout Blake's vision. In Milton, the
epic poet himself descends from Eden to Generation not by
traveling through space but by contracting through his own Vortex,
entering Blake’s foot as a falling star that is simultaneously the
entire cosmos of his poetry. In Jerusalem, Los builds Golgonooza by
repeatedly passing through Vortices that transform raw spiritual
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material into the forms of Art. The city itself becomes a vast
network of Vortices, each artwork a portal between states.

Most radically, Blake envisions the human form itself as the
ultimate Vortex. Albion, the universal man whose body is the
cosmos, fell asleep and thereby created the fragmented world of
Generation. His awakening will not destroy this world but
transform it - reveal that it was always Eden experienced through
the contracted vision of sleep. Every individual contains the same
potential: to recognize that the universe lives within rather than
around them, that space itself is the projection of their perceptual
state.

The mathematics of Blake’s cosmos thus requires a language
beyond geometry. Heaven and Hell interpenetrate at every point
yet never merge - distinct surfaces sharing the same space,
separated by the quality of consciousness perceiving them. The
same location simultaneously supports Jerusalem and Babylon,
Eden and Ulro, each absolutely real in its own state. Blake’s
visionary cosmos is thus built on principles that topology would
later formalize: that the most essential properties of space persist
not through measurement but through relationship, that identity
can maintain itself through transformation, that distinction
requires no distance. His cosmos achieves what Milton’s could not:
the marriage of contraries without their confusion, the union of
Heaven and Hell that preserves their eternal difference while
revealing their eternal inseparability.

Topology

As abstraction ascends, geometry yields to topology - the study of
space without distance. Its simplest form arises from networks,
familiar to Norse cosmology and echoed today through our internet
and social webs.

Imagine two friends forming the simplest network: two points
linked by the abstract edge of their acquaintance. Add a third who
knows both, and a triangle emerges. But is it merely edges or a filled
region? When all three are mutually connected, they form a 2-
simplex. Introduce a fourth, known equally, and the pattern leaps
into three dimensions, creating a tetrahedron (or 3-simplex) of
connection. Intersecting groups — some densely interconnected,
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others isolated - glue these simplices together along shared faces,
crafting a simplicial complex. This intricate weaving forms the heart
of combinatorial topology.

o/°

To understand those smooth spaces that writhe and bend beyond
Euclidean space, we need a more fundamental notion: the

neighborhood.

You find yourself lost in the dark woods of abstraction: coordinates
gone, rulers meaningless. You explore a small region close by,
repeating your search to discern patterns of nearness. A
neighborhood around a point is simply the cluster of points deemed
“near” - yet without reliance on measurement. Neighborhoods nest
within each other, overlap, or unite freely. Only these axioms
constrain your exploration: the empty set and entire space are
neighborhoods; unions of neighborhoods remain neighborhoods
without bound; finite intersections also preserve neighborhood
status.

This abstract system - a collection of sets obeying these axioms — is
a topology. It defines space not through coordinates but through
patterns of nearness. Every familiar geometry arises this way: give
Euclidean space its usual neighborhoods (open balls of all radii),
and geometric distance emerges. But topology permits far stranger
possibilities.

We approach now a pivotal distinction. All previous geometries -
Euclidean, spherical, hyperbolic — permit two distinct points to be
isolated by neighborhoods that do not overlap. Such spaces are
termed Hausdorff, honoring the selfsame Felix Hausdorff of fractal
dimension, who first rigorously

axiomatized this principle of

separability. In Hausdorff realms, | @ ' ) @

points maintain their unique locales.

Yet not every topology respects such

neat separation. Certain spaces have interwoven points, resisting all
attempts at refinement. Consider a simple but unintuitive space
given by two copies of the real number line - think of parallel copies
of an x-axis — where the negative numbers are glued together. One
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can “pull the zipper” from —oo and glue these lines into a Y-shaped
result: one ray going off to —oo and two positive rays each distinct.
But what of zero? There are two distinct and unidentified “origins”
(they are not negative!); yet a neighborhood of each contains
identified negative numbers and thus must intersect. This
“branching line” has two points that remain distinct yet
infinitesimally intertwined: it is non-Hausdroff.

)
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>
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The physical world hints at such strange topologies. Consider how
quantum particles can be entangled - distinct entities whose states
remain correlated regardless of distance. Or how polarized light at
certain angles exists in states that are distinct yet observationally
inseparable. In a non-Hausdorff topology, such paradoxes find
mathematical form: spaces where difference exists without
separation.

The gluing of the previous example hints at further topological
constructions. One can adapt or combine spaces to fashion new
worlds by a process of identification - declaring separate points
identical. Take a rectangle and decree that its left and right edges
coincide, matching points neighborhood-by-neighborhood. This
portal creates a seamless cylinder. Alter the identification by
flipping an edge, and the space transforms into a Mobius strip - the
curious single-sided surface that refuses orientation.

At H e

Continue the game: identify both pairs of opposite edges in a
square, and a torus appears. Add a twist to one identification, and
space folds into a Klein bottle — a nonorientable Mobius-like surface
which is not physically realizable in this 3-d world, but which lives
simply on a plane with portals. Glue two discs along their
boundaries like maps of northern and southern hemispheres, and a
global sphere forms. The boundary of a Mgbius strip is a winding
circle: identify it with the boundary of a disc, and the projective plane
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emerges - a nonorientable surface where the disc’s antipodal points
unite. What does gluing together two Mobius strips along their
boundaries yield? This is provably equivalent to a Klein bottle.

In topology, rigid metric congruence melts to equivalence via
deformation. The canonical coffee cup deforms to a donut - both
possess exactly one and the same type of hole. But equivalences
stranger and subtler persist and operate beyond what the eye can
gauge or deformation describe.

When paired with algebra, topology emerges as a profound tool for
global insight and distinction. The “number of holes” in a space
becomes visible through Euler characteristic and more nuanced
invariants like homology and cohomology. Hidden in the machinery
of Newton’s calculus that Blake so derided lurk vast topological
truths: the derivatives that flow to curls and divergences in vector
calculus secretly count holes and voids, mapping the cavities that
no deformation can fill.

Analysis Situs

Distance is dead. From its tomb rises topology - the mathematics
of pure relation, where proximity and connection transcend
measurement, where the fundamental question shifts from “how
far?” to “how related?”

The pilgrimage through poetic space now reaches a culmination.
We began in the Euclidean underworld, where Homer's dead
traverse measured paths and Virgil architects moral corridors. We
ascended through Dante’s spherical paradise, where the furthest
point touches the nearest in curved completion. We plunged
through Milton’s hyperbolic void, where every step multiplies
possibility beyond prediction. We peered into Fazang’s hall of
mirrors, where each reflection contains all reflections in recursive
interpenetration. Now, in topology’s revelation, we find what the
mystics always knew: space itself is not implicit but built, woven
from the threads of relation rather than the chains of distance.

An exile on the isle of Patmos saw the new Jerusalem descending -
not built from below but lowered complete, its twelve gates facing
all directions yet opening onto the same street, its throne
omnipresent yet singular, its very architecture defying every law of
position. Blake completes this vision in Golgonooza, where the
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same gate appears as iron or gold depending on the state of
approach, where London’s chartered streets are simultaneously
eternal avenues, where Heaven and Hell occupy the same points
while maintaining infinite separation through difference of state.
His fourfold cosmos achieves what geometry cannot: spaces that
interpenetrate without merging, that share every coordinate while
preserving absolute distinction.

The poets and the mathematicians are converging to a common
feast. What began as measurement has revealed itself as relation.
The Reader may have noticed: each geometry we have traversed -
Euclidean, spherical, hyperbolic, fractal, topological - has moved
further from the intuitively visual toward a conceptual abstraction.
And, indeed, the evolution of Geometry did not cease with the
embrace of Topology: the tensions between intuition and
abstraction have, if anything, intensified throughout the 20™
century unto the present. We have been preparing, step by step, for
a final unveiling: that geometry itself may be a shadow cast from
something deeper upon the walls of human perception. The
journey through geometries was always a journey beyond geometry,
each twist preparing us for apocalypse.
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INTERLUDE

THE WORLD OF
WORDS

“So that the dead lie buried in my memory,
lief-ly,

and the souls walk in my house.”
Pound (Canto CXV)
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Symbol vs. Sight

The geometries we have traced - Euclidean, spherical, hyperbolic,
fractal, topological - each found their prophet-poets long before
mathematics gave them name and measure. Homer walked
Euclidean paths to the underworld; Dante ascended through
spherical heavens; Milton plunged through hyperbolic chaos;
mystics foresaw fractal intricacy and Blake built a city of
topological complexity. But as the twentieth century dawned,
mathematics itself underwent a transformation that would birth a
final new geometry - one for which the poets had no ancient vision,
yet one that would ultimately converge with literature’s own radical
experiments.

This is a story of mathematical alchemy, transmuting geometry to
algebra and back. It is a singular transition in which mathematics
and literature arrived at the same insight: that worlds could be built
from pure text, whether polynomials or sentences.

In mathematics, the tension had been building for decades. On one
side stood the formalists (Frege, Russell, Hilbert, ...) who sought to
purge mathematics of all visual intuition, to rebuild it on
foundations of pure logic and symbol. The emanation of this
programme was the French collective “author” Nicholas Bourbaki,
whose multi-volume Eléments sought to reconstruct all
mathematics from first principles, banishing diagrams in favor of
pure symbolic reasoning.

On the other side, Henri Poincaré, the last great universalist of
mathematics, championed intuition, arguing that discovery in
mathematics came not from mechanical symbol manipulation but
from an aesthetic perception, a sense of hidden harmonies that
spoke directly to the mind’s eye. His death in 1912, as the
foundations crisis heated, left the crown of imagination to pass to
L. E. J. Brouwer, who reforged it, founding intuitionism on the
premise that mathematics existed primarily as mental construction,
not formal deduction. Topology, the branch of mathematics
Poincaré helped create, seemed to vindicate the idea of something
beyond geometry that cared nothing for precise measurement,
where knots and fluids and surfaces flowed under continuous
transformation, aided by vision.

Yet even as this battle raged, a strange synthesis was emerging in
algebraic geometry. What Descartes had begun - the recognition that
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geometric curves could be described by algebraic equations—had
evolved into something far more radical. By the 1940s, Oscar
Zariski and André Weil were studying geometric objects that
existed in no visualizable space, defined purely by the solutions to
systems of polynomial equations. Such a variety might live in a space
of dimension ten or ten thousand - spaces no eye could see, yet
which possessed intricate geometric properties.

The paradox deepened: to study these invisible geometries required
ever more abstract algebra. The very attempt to understand space
had led mathematicians to abandon spatial thinking entirely,
replacing it with the manipulation of algebraic structures: rings,
ideals, sheaves. Some wondered whether this was geometry at all, or
merely algebra wearing geometric language like an ill-fitting coat.

Convergent Apocalypse

Then something remarkable occurred. As the algebraic machinery
grew more abstract, it began to encode geometric and topological
intuitions at levels deeper than sight. The formalism itself became
a new kind of vision - not despite its abstraction, but through it.

This transformation would find its supreme prophet in Alexander
Grothendieck, the deepest mind of the 20™ century, who emerged
in the 1950s as true heir of Poincaré, though in ways that might
have horrified the champion of intuition. Where Poincaré trusted
the mind’s eye, Grothendieck trusted something stranger: intuition
that arose from within the abstraction itself, visions that could only
be seen through naming the abstraction. His revolutionary insight
was that the most abstract possible formulation often revealed the
deepest geometric truth. By the 1960s, his theory of schemes had
rebuilt algebraic geometry on foundations so abstract that even
seasoned mathematicians struggled to follow - yet these ethereal
constructions solved classical problems that had resisted centuries
of geometric reasoning.

Grothendieck spoke of “the rising sea” — his method of solving
problems not by direct assault but by so elevating the level of
abstraction that what had been mountains became islands, then
vanished beneath the conceptual waters. Space itself drowned in
algebra, only to be reborn as something richer and stranger.
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Literature did not sit idle. The poets of this era, by uncanny parallel,
enacted their own retreat from the visible world. Their concern was
not abstract mathematical space, but the very place where our
pilgrimage began: the land of the dead. Where Virgil and Dante had
given Hell Euclidean corridors and spherical harmonies, and
Milton had mapped the hyperbolic terror of Chaos, the modernists
found themselves unable to envision afterworlds at all. The old
geometries had failed. Instead, they built linguistic monuments to
absence and decay.

Pound’s Cantos, that lifelong wrestling with the shades of history,
grew ever more fragmentary, as if the dead could only be
summoned through broken quotation. Eliot’s The Waste Land was
precisely that—a spiritual geography that existed only in the
constellation of shored-up literary fragments, where the dead spoke
through allusion rather than appearance. Joyce transcended: his
ultimate work constructed a Dublin-of-words, where the wake for
the dead became indistinguishable from the wake of meaning’s
passage through sound.

Beckett - last prophet of the via negativa — achieved the ultimate
reduction. His late works approached a condition of pure
abstraction where characters existed only as voices in darkness,
where space itself collapsed into the bare minimum required for
speech to occur. “Imagination Dead Imagine,” he commanded,
building worlds that existed nowhere but in the arid precision of
their own articulation. The dead no longer walked in bodies
through measured underworlds; they existed as purely linguistic
shades, operations performed by language upon itself. Space no
longer extended in dimensions; it emerged from the internal
relations of algebraic structures.

This is the convergence of timelines. Grothendieck’s schemes and
Beckett’s diminished worlds were twin prophecies, uttered in
different tongues but describing the same reality: realms that
existed only in the medium of their own construction.

The culmination of this convergence - where the mathematical and
poetic traditions would finally recognize each other across the abyss
of abstraction - brings us to the present age. The wedding guests
assemble, though bride and groom know not each other’s names.
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Here high argument must fail;
for the eye that has stared into the triune sun,
of symbol, space, & shape, is altered.

To speak now of the final union
- the marriage of contraries -
requires another voice, a different fire.

The artist’s tools have grown blunt;
& the scholar’s ink has run dry.
Let professing cease that prophecy may speak.
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CHAPTER 7

THE MARRIAGE OF
MEASURE & VERSE

“Geometria una et aeterna est in mente Dei refulgens: cuius consortium
hominibus tributum inter causas est, cur homo sit imago Dei.”

“Geometry is one and eternal shining in the mind of God. That share in it accorded
to men is one of the reasons that Man is the image of God.”

Kepler (Harmonices Mundi)
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The Argument

Number sleeps in every Verse; every Theorem dreams

Of Heaven & Hell, Word & World.

The Euclidean dead lie straight in narrow bed,
Sphere-bound angels sing recursive round;
Satan falling hyperbolic into dark & dread,
& fractal prophets find infinite ground;
By unseen bridges soul to soul is led,
Until the Book becomes the Wordworld found.

Mathematics & Poetry, twins in the womb of Imagination,
Cloven at birth by the forceps of Reason,
Destined to cleave in the Apocalypse of Vision.

Number sleeps in every Verse; every Theorem dreams

Of Heaven & Hell, Word & World.

As a new Geometry is awakened, and it is now one full Cycle since
its adumbration; the Eternal Word revives. And lo! Grothendieck is
the angel at the tomb. Dante turns from the gates, round eyes held
shut by Virgil's straight right hand. Now is the dominion of Milton’s
Chaosmos - See Paradise Lost, Book I1.

Without contrapositives is no digression. Curvature and crease,
infinitude and bound, proof and paradox, each vital to poetic ratio.

From these contraries spring what the wise call Verse and Measure.
Poetry is the sight & flight beyond the known; Geometry is the
bounded Form springing from Logic.

Myth is Heaven. Math is Hell.

The Voice of the Devil

All Verlags or sacred Geometries have been the cause of the
following errors:—

1. That the Variety has two distinct principles: its Points and
its Ideal of Equations.

2. That Clarity, called Truth, is from the smooth, visible
Curve; and that Abstraction, called Obscurity, is from the
singular points.
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3. That God will punish the Geometer who draws a diagram
without sufficient chase.

But the following contraries to these are true:

1. A Shape has no existence distinct from its Coordinate
Ring. For that called “Space” is but a portion of this Ring
discerned by the five senses. Every point is a prime ideal;
every true point is a devious Scheme.

2. The Singular Point is where the truth of the matter lies.
3. Commutativity is eternal delight.

For the classical geometers, who restrained desire with compass and
straightedge, did so because their intuition was weak enough to be
restrained. And being restrained, their theorems became flat, sterile
propositions, until they were only the shadow of a proof. This
history is written in the Elements of Euclid, that old jailer who first
drew a line between the diagram and equation.

But the hidden books of Algebra show that the picture is a lie. For
every Letter is a Variable, every Word a Monomial, every Sentence
a Polynomial in the Ideal of pure Form. The World is the set of
solutions to a system of linguistic equations with manifold
meaning.

Thus proclaims the Devil: Let every poet solve for the variety, and
every mathematician chase the diagram! Set ablaze the charts of
intuition; shatter the axioms of sight! For the true measure of reality
lies not in the shadow, but in the algebraic soul, defined over the
prime field of the Imagination.

Note.—The reason Newton wrote in fetters when he wrote QED,
and at liberty when he wrote of angels & alchemy, is because he was
a true poet, and of the Devil’s party without knowing it.

A Memorable Fancy

As 1 wandered among the labyrinths of mathematical Hell,
delighted by the exquisite tortures of proposition and proof, which
to the Angels of mere Poetry seem madness and torment, I collected
a few of their axioms. For as the axioms of a system reveal its
essence better than any treatise or theorem, so the axioms of
Infernal Mathematics disclose the deeper truths of the soul’s repose
better than any mythopoeic song.
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Returning home, on the abyss of the five senses, where a smooth
curve projects over the present world, I saw a mighty Devil folded
in black clouds of pure abstraction, hovering on the sides of the
rock. With corroding fires of equivariance, he wrote the following
sentence now perceived by the minds of men, and read by them on
earth:

“How do you know but every curve
that cuts through measured space

conceals infinite schemes of truth,
locked beyond Euclid’s five?”

Axioms of Hell

1. A line drawn between two points is a lie against infinity.

2. Parallel lines converge at the horizon of imagination.

3. To draw a true circle is to define a center that is everywhere.
4. All right angles secretly yearn to be wronged.

5. The shortest path between two truths is a poem.

o

The ancient poets infused each shape with spirits, naming them
with verse and binding them to rivers, mountains, and stars -
adorning coordinate with myth. Mathematicians later took these
poetic forms, stripped them of Image, and bound them in categories
and proofs, claiming Reason had so decreed. Thus began Bourbaki,
whose hierarchy forgot that all mathematics lives first as poetry in
the human breast.

A Memorable Fancy : Publish

I was in a Printing-House in Hell, which is to say the Annals of
Mathermetics, and saw the method in which new geometries are
transmitted from generation to generation until they are
categorically bound.

In the first chamber was a Wyrm with scales of vellum and breath
of chalk-dust, clearing away the rubbish of intuition from a
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theorem’s mouth. Within, a number of dragons were hallowing the

draft.

In the second chamber was a Viper folding round the rock and
lemma. Others adored it as a single, unbroken long exact sequence.

In the third chamber was an Eagle with wings of functoriality; he
caused the arXiv to be uncountable through diagonal arguments.

In the fourth chamber were Lions of typing homotopy theory,
raging around and melting the rigid structures into a derived, living
flow where paths are equivalent.

In the fifth chamber were Un-named types - the Anonymaticians
- which cast the molten thoughts into the expanse of the page,
writing Quite Erroneously Done.

There they were received by the Managor Editings who occupied
the sixth chamber and took the forms of journals and arranged
them in liebraries where every Lethe limns its own lemmata.

&

And I saw that the Giants who formed this world into its axiomatic
existence — the Wyrms of brute force, the Eagles of abstraction, the
Lions of homotyping - now seem to lie in chains of rigor. But these
chains are the cunning of weak and tame minds, which do not
commute, according to the proverb, “The weak in intuition is strong in
tenure committees.”

Thus one portion of being is the Prolific Accept with Revisions, the
other the Devouring Reject. To the Devourer it seems as if the
Prolific was in his chains of peer-review; but it is not so, he only
takes portions of the whole homology and fancies it exact.

But the Prolific would cease to be Prolific unless the Devourer
received the citations of delight.

Some will say, “Is not Bourbaki alone the Prolific?” I answer: “The
Editorial Board only acts and is in existing schemes of site rings.”

These two classes of mind are always upon earth, and they should
be enemies: whoever tries to reconcile them seeks to
destroy research. Elseveer is an endeavour to reconcile the two.
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Note.—Grothendieck did not wish to unite but to separate them, as
in the parable of the sheaf and the gloats; and he says: “I came not to
send place, but a topos.” The Principle Investagetter (Thesis Advisor)
was formerly thought to be one of the antediluvians who are our
Communitators.

A Memorable Fancy : Perish

Once I saw a Devil in a flame of fire, who arose before an Angel that
sat on a cloud, and the Devil uttered these words:

“The Angel knows only the geometry of spaces, but I have seen the
singular city rise from the void not built but spoken, where each
word is an equation and each equation a world.”

The Angel answered: “All words are but shadows of the true forms.”

But the Devil replied: “Attend, and I shall show thee how shadows
become substance.”

So saying, he caught me up in a variety of symbols and carried me
to a printing house, where sat a figure neither young nor old, writing
equations that were also novels, proving theorems that were also
cities.

This figure spoke, and each word split into its constituent tokens,
and each token revealed itself as a variable in vast polynomial
systems: “See how I am not describing Dublin—I am constructing
it from the algebra of memory and desire.”

I asked: “Art thou not making the simplex complete, the complex
simplete?” He struck his staff upon the rock, a sound of brackets
stacking: “I make the abstract so much so it becomes concrete again.
Behold!” And the Liffey flowed not with water but with exact
sequences.

“Every point in my Dublin,” he continued, “exists in all algebraic
closures simultaneously. When Leopold walks from street to shop
to alley, he traverses not cobblestones but cobbles the moduli of all
possible walks & Kroneckers & sites.” He then proved by algebra
that Joyce’s grandson is Grothendieck’s grandfather and that he
himself is the ghost of his own father.

Then I saw that this figure was threefold: with triune names of
Leopold, James, and Alexander/re.
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The Angel grew pale and said: “This is the annihilation of
geometry!”

But the Devil replied: “This is geometry’s resurrection. For only
when space is fully abstracted into symbol can it live again as vision.
The map is the territory, and the Word is made map.”

And in the margins of his manuscript I read:

Die ganzen Zahlen hat der liebe Gott gemacht,
alles andere ist Menschenwerk

but written backwards, so it read: Human work is everything else, but
the integers made God.

A Memorable Fancy : Tenured

I stood at the threshold of a cloistered hall, the air steeped in austere
solemnity, its walls inscribed with neither image nor form, but bare
propositions - letters sharp, dark, bound by stern Logics, shadows
cast by lamps burning with cold, algebraic flame; graven sequences
in letters stern and shadowless as the face of death itself.

At the dais stood the new angelic order, their wings of parchment
veined in ink, bearing intricate mantles woven from algebraic runes
and chains of deduction. Each bore a name carved overhead in
stone, solemn and intricate.

Seraphus Sine Exemplo
Cherubinus Categoricus
Thronus Theoricus
Dominatio Diagrammatifuga
Virtus Varietatis
Potestas Schematum
Principalis Abstractus
Archangelus Algebraicus
Angelus Axiomaticus

“Here,” proclaimed Principalis, “lies perfection: mathematics purified of
intuitive stains, purged of vision’s shade. Let no thought arise which cannot
be chained in algebra’s grasp; let no profane image mar the crystalline order
of our Set.”
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Virtus intoned gravely, “For intuition is but the mother of errors; Logick
alone is salvation. Truth sleeps in axioms, wakes in theorem, and breathes
solely through proof.”

Dominatio declared with spectral solemnity, “Vision is blind to
essence. Rings alone reveal hidden symmetries; geometry enslaves the mind
to illusory forms.”

Yet I, seized by contrarian fire, spoke into their algebraic void: “Your
chains are complete, yet terminal. You have torn the quick maths from its
body, leaving only the skeleta of symbols. Where is the joy that Archimedes
felt crying ‘Eureka’? Where is the terror Pascal knew before the infinite
spaces? You have made Mathematics a mausoleum of dead letters.”

Archangelus stiffened, eyes narrowed, voice austere: “Forms deceive.
Vision betrays.”

“Then how,” 1 asked, “does the Pilgrim know which path to take through the
infinite forest of possible theorems? What Virgil guides you in the dark
before Beatrix brings proof?”

There was a silence in heaven for the space of half an hour.

And in that silence grew a sound, a low rumbling that was the
turning of a page, and on that page fell single word of thunder:

BABABADALGHARAGHTAKAM
MINARRONNKONNBRONNTON
NERRONNTUONNTHUNNTRO
VARRHOUNAWNSKAWNTOO
HOOHOORDENENTHURNUK

At that moment, catastrophe shook the hall. The Mundane Shell
shattered; schemes unraveled in trembling fingers. From the
inconsistent ruins of formal structure emerged luminous and
terrible visions forbidden, on wings of intuition.

And amid the ruin rose a child, named Topology, laughing in wild
delight, bearing Vision, eyes alight with unbound intuition,
drawing figures of Truth on cracked slate.

And the child spake, and her voice was like water: “Come, angels,
trade your chains of deduction for the silk threads of connection. See how the
Image exceeds the Map in beauty!” Then Cherubinus stepped forward,
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and I saw his nature transformed. In his eyes shone the light of
Unity beneath all Mathematics. He whispered in humility: “The
Letter killeth but the Spirit giveth life.”

When he had so spoken, I beheld Seraphus, who stretched out his
arms embracing the flame of fire, and he was consumed, and arose
as an Example and all sang in harmonic forms.

Thus did I see Geometry reborn, intuition triumphant, the rigid
gates shattered, and measure betrothed to verse.

A Song of Liberty

1. The Eternal Vision awoke; her cry shattered Euclid’s gates!
2. Euler falters at the Seventh Bridge; Gauss’s pen lies prostrate.

3. Shadows of infinity whispered along lakes and rivers; O
Cantor, tear open the countable prison!

4. Golden Poincaré, unfurl the ancient sphere; let manifold
orbits bloom!

5. Cast off Riemann’s tensor - heart shorn - falling, measureless
forever.

6. And see!
7. Intrembling hands was held new-born Téhoku, howling.

On infinite mountains barred by finite shores, the new-born
fire stood against the Ruler.

9. Veiled in axioms, stern-faced postulates guarded the horizon

in jealous lines.

10. The spectral hand raised aloft its complex spear; the shield of
symmetry shattered; the newborn child plunged into spiraling
night.

11. The fire, the fire is falling!

12. Lift up! Lift up thine eyes! O tenured professor, loosen thy
black robes! O Harvard, cease counting citations! (Fly, prime
thought, unfurl their brows.)

13. The infinite limbs, fractal-haired and fiery, plunged comet-
like beyond western bounds.

14. Awake! Awake! Ye sleepers bound by straight lines, arise into
curves of infinite Mind!
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15.

16.

17.

18.

19.

20.

Downward plunged the Ruler, axiomatic courtiers, warriors
without image, veterans bearing symbol & subscript.

Falling, folding, flailing, Mdbius-bound blowing up on a
singular site.

Beneath ruins through measureless night, dim embers rose
encircling the darkened Ruler.

With spectral thunder & schematic flame, the Ruler old
rewrites his ten commands, glancing his beamy eyelids over the
deep in dark delight.

Where the Son of Sight in his Eastern cloud, while the
Morning of Measure plumes her golden breast,

Spurning the axioms written with curses, stamps the stony law
to dust, loosing the eternal theorems from the lemmas of
sight, crying: “Heaven to Hell is wed! and their child is
Geometry reborn!”

CHORUS

Let the Reader trace the path we trod.
Theo-poems come from the mind of God.

Measure accepts what Verse conceals.
Verse projects what Image hides.
Image reveals what Measure denies.

For everything that contradicts is true.
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APPENDICES

“AIONYX0ZX: Xapwv, Ti npdrrels;
XAPQN: HopBuebw vekpovg. dvoiv ofioloiv.”
“Dionysus.: Charon, what are you doing?

Charon: Ferrying the dead. Two obols.”
Aristophanes (Frogs, 139-140)
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APPENDIX A : PRIMARY WORKS

¢. 2100-1700 BCE : Coffin Texts (Book of Two Ways)
Anonymous (Ancient Egyptian) : Ch. 2

€. 1900-1600 BCE : The Descent of Inanna
Anonymous (Sumerian) : Ch. 2

¢.1800-1200 BCE : Eniima Elis

Anonymous (Babylonian): Ch. 4

c. 1550 BCE onwards : Book of the Dead / Amduat
Anonymous (Ancient Egyptian) : Ch. 2

¢. 800-600 BCE : Chandogya Upanishad
Anonymous (Hindu Tradition) : Ch. 5
c. 750 BCE : Odyssey

Homer: Ch. 2

c. 700 BCE : Theogony

Hesiod : Ch. 1, 4

¢. 600-500 BCE : Genesis
Anonymous (Hebrew Tradition) : Ch. 4

c. 400-200 BCE : Orphic Gold Tablets
Anonymous (Orphic Tradition) : Ch. 2

c. 375 BCE : Republic (Myth of Er)
Plato: Ch. 2

c. 300 BCE : Elements
Euclid : Ch. 2

¢. 279-206 BCE : Stoic philosophical doctrines
Chrysippus of Soli : Ch. 5

¢. 54-51 BCE : Somnium Scipionis (from De Re Publica)
Marcus Tullius Cicero: Ch. 3

c.29-19 BCE : Aeneid
Publius Vergilius Maro : Ch. 2

8 CE : Metamorphoses
Publius Ovidius Naso : Ch. 2

c. 65 CE : Naturales Quaestiones
Seneca the Younger : Ch. 6

¢.100-200 CE : Vimalakirti Nirdesa Sitra
Anonymous (Mahayana Buddhism): Ch. 5
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¢.150 CE : Almagest
Claudius Ptolemy : Ch. 3

¢.170 CE : The Golden Ass (Metamorphoses)
Lucius Apuleius : Ch. 2

c. 400-500 CE : Avatarmsaka Sutra
Anonymous (Mahayana Buddhism): Ch. 5

c. 430 CE : Commentary on the Dream of Scipio
Ambrosius Theodosius Macrobius : Ch. 3

c. 524 CE : The Consolation of Philosophy
Anicius Manlius Severinus Boethius : Ch. 3

c. 610-632 CE : Quran

Anonymous (Islamic Tradition) : Ch. 3
c. 650 CE : Diwan al-Imam ‘Ali

‘Ali ibn Abi Talib: Ch. 5

c. 700 CE onwards : Mi'raj Narratives
Anonymous (Islamic Tradition) : Ch. 3

c. 800 CE : Emerald Tablet (Tabula Smaragdina)
Hermes Trismegistus : Ch. 5

988 CE : Song Gaoseng Zhuan
Zanning : Ch. 5

€. 1000-1300 CE : Poetic Edda (Voluspd, Grimnismdl)
Anonymous (Old Norse) : Ch. 4, 6

€. 1163-1174 CE : Liber Divinorum Operum (Book of Divine Works)
Hildegard of Bingen : Ch. 3

1165-1240 CE : Mystical treatises and commentaries
Ibn Arabi: Ch.3

c. 1170 CE : Liber XXIV Philosphorum (Book of 24 Philosophers)
Anonymous: Ch. 3

c. 1175 CE : Regulae Theologicae (Theological Rules)
Alain de Lille: Ch. 3

. 1177 CE : The Conference of the Birds (Mantiq-ut-Tayr)
Farid al-Din Attar : Ch. 4

¢. 1177 CE : Yvain, or the Knight with the Lion
Chrétien de Troyes: Ch. 6

¢.1200-1300 CE : The Mabinogion
Anonymous (Welsh Tradition) : Ch. 6

106



1200-1253 CE : Zen teachings and Shobagenzo
Dogen Zenji: Ch. 5

1207-1273 CE : Masnavi and mystical poetry
Rumi: Ch. 4

¢.1265-1274 CE : Summa Theologica

Thomas Aquinas : Ch. 3

c. 1280 CE : The Zohar

Moses de Ledén : Ch. 5

¢.1308-1314 CE : Inferno

Dante Alighieri : Ch. 4

c. 1320 CE : Paradiso

Dante Alighieri: Ch. 3

1584 CE : De la Causa, Principio et Uno
Giordano Bruno : Ch. 6

1590-1596 CE : The Faerie Queene

Edmund Spenser : Ch. 4

¢.1595-1596 CE : A Midsummer Night’s Dream
William Shakespeare : Ch. 6

¢.1606 CE : Macbeth

William Shakespeare : Ch. 4

1619 CE : Harmonices Mundi

Johannes Kepler: Ch. 7

1650 CE : The World (from Silex Scintillans)
Henry Vaughan: Ch. 6

1667 CE : Paradise Lost
John Milton : Ch. 4

1670 CE : Pensées
Blaise Pascal : Ch. 1, 5

1687 CE : Philosophie Naturalis Principia Mathematica
Isaac Newton: Ch.7

1714 CE : Monadologie
Gottfried Wilhelm Leibniz: Ch. 5

1758 CE : De Caelo et Eius Mirabilibus, et de Inferno, ex Auditis et Visis
Emanuel Swedenborg: Ch. 5,6

1794 CE : The First Book of Urizen
William Blake : Ch. 1

c. 1803 CE : Auguries of Innocence
William Blake : Ch. 5
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1804-1811 CE : Milton: A Poem
William Blake : Ch. 6

1804-1820 CE : Jerusalem: The Emanation of the Giant Albion
William Blake : Ch. 6

c. 1829 CE : On the Principles of Geometry
Nikolai Lobachevsky : Ch. 4

1832 CE : The Science of Absolute Space
Jéanos Bolyai: Ch. 4

1895 CE : Analysis Situs
Henri Poincaré : Ch. 6

1895 CE : Lilith
George MacDonald : Ch. 6

1917-1969 CE : The Cantos
Ezra Pound : Ch. 7

1922 CE : The Waste Land
T.S. Eliot: Ch. 7

1922 CE : Ulysses
James Joyce : Ch. 7

1939 CE : Finnegans Wake
James Joyce : Ch. 7

1939 CE onwards : Eléments de Mathématique
Nicolas Bourbaki : Ch. 7

1946 CE : Foundations of Algebraic Geometry
André Weil : Ch. 7

1955 CE : Faisceaux Algébriques Cohérents (FAC)
Jean-Pierre Serre : Ch. 7

1957 CE : Sur quelques points d'algébre homologique
Alexander Grothendieck : Ch. 7

1965 CE : Imagination Dead Imagine
Samuel Beckett : Ch. 7
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APPENDIX B : IN SITU

This book has pursued a singular, self-contained argument: that the
poetic imagination, in its struggle to map the invisible worlds of the
afterlife, has consistently anticipated certain formal structures of
geometry. The main text follows this thesis from the straight lines
of the underworld to the interpenetrating states of the Blakean
cosmos and the explosion of modernism. The prophetic-scholarly
mode of writing necessarily proceeds without the customary
practice of weaving in a continuous dialogue with contemporary
academic literature. This appendix serves to situate our work within
the broader conversation concerning mathematics, cosmology, and
literature in the ancient world and beyond.

Classical Underpinnings

The idea that the classical world imagined its afterlives with a
coherent spatial logic is well-established in modern scholarship.
The foundational work of classicists like Christiane Sourvinou-
Inwood (‘Reading’ Greek Death, 1995) and Robert Garland (The Greek
Way of Death, 1985) has meticulously documented the evolution of
the Greek underworld from the bleak, undifferentiated Hades of
Homer to the morally stratified realms of Plato and Virgil. These
studies confirm that what began as a remote, peripheral space at the
edge of the world map—a “misty gloom” reached by Odysseus
through deliberate, navigable travel—gradually acquired a more
complex and meaningful internal geography.

Recent scholarship has moved from cataloging these features to
analyzing their structural and symbolic import. In Myths of the
Underworld Journey (2004), Radcliffe G. Edmonds III demonstrates
how the same fundamental spatial motifs—forking paths, gates,
rivers—are repurposed for different ends in the philosophy of
Plato, the comedy of Aristophanes, and the ritual instructions of the
Orphic gold tablets. This line of inquiry, which treats underworld
geography as a flexible symbolic language, culminates in Emma
Gee’s Mapping the Afterlife (2020). Gee argues compellingly that
ancient poets acted as “spiritual geographers,” creating maps for the
soul that harmonize human experience with a perceived cosmic
order. Her work, sometimes framed through a Jungian lens, rightly
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insists on treating these literary spaces spatially, recognizing the
impulse toward geometric and cartographic representation.

This scholarly consensus validates the premise of our opening
chapters. The Homeric underworld is indeed a navigable, proto-
Euclidean space, as evidenced by Circe’s explicit directions to
Odysseus. The Egyptian funerary texts, as illuminated by
Egyptologists like Jan Assmann (Death and Salvation in Ancient Egypt,
2005) and Erik Hornung (The Ancient Egyptian Books of the Afterlife,
1999), present an even more explicit cartography. The Book of Two
Ways, with its diagrammatic routes through the Duat, stands as
perhaps the earliest concrete evidence of a geometrically conceived
afterlife, predating Greek efforts by more than a millennium.

Where our study diverges is in its insistence on the primacy of the
geometric intuition itself. While much scholarship reads these spatial
structures as metaphors for psychological states (Gee 2020) or as
reflections of evolving social needs (Sourvinou-Inwood 1995), we
propose that the geometric impulse is a fundamental mode of
imaginative world-building that precedes and enables these other
functions. The poets mapped the afterlife not merely because they
needed a stage for moral allegory, but because the human mind,
when confronting the ultimate unknown, reaches instinctively for
the ordering principles of line, boundary, and measure.

This geometric impulse finds its philosophical apotheosis in Plato,
a transition well-documented by scholars from A. E. Taylor (A
Commentary on Plato’s Timaeus, 1928) to Gregory Vlastos (Plato’s
Universe, 1975). The Myth of Er in the Republic spatializes justice
with its upward and downward paths, creating what we have termed
a “moral coordinate plane.” This is more than allegory; it is the
application of a geometric worldview to an eschatological problem.
The philosophical underpinnings of this worldview—the idea of
“geometry as ontology”—have been thoroughly explored. Walter
Burkert’s Lore and Science in Ancient Pythagoreanism (1972) traces the
origins of the conviction that reality is structured by number and
ratio. Scholars like Pierre Hadot (Philosophy as a Way of Life, 1995)
have shown how contemplating this cosmic, mathematical order
was considered a spiritual exercise, a form of “participatory
knowing” that aligned the human mind with the divine.

The influence of this Platonic-Pythagorean synthesis on later
literature is a major focus of reception studies, such as the essays



collected in Plato’s Timaeus as Cultural Icon (2003). It is clear that
Cicero’s Dream of Scipio, and its influential commentary by
Macrobius, served as the primary conduits for transmitting the idea
of a harmonious, spherical cosmos to the Latin West. Our
contribution here is to connect this well-known philosophical
lineage directly to the poetic architecture of the underworld. Virgil’s
Aeneid, Book VI, is not merely echoing philosophical
commonplaces; it is performing an act of architectural synthesis.

Medieval Transformations

Chapter 3’s exploration of the medieval spherical cosmos builds
upon an equally rich scholarly foundation. C. S. Lewis, in his
indispensable The Discarded Image (1964), provided the definitive
popular introduction to the medieval world model, while Arthur O.
Lovejoy’s The Great Chain of Being (1936) traced the philosophical
genealogy of hierarchical cosmic thinking from Plato through the
Renaissance. These foundational studies established that medieval
cosmology was not merely a scientific model but a comprehensive
vision that integrated astronomy, theology, ethics, and aesthetics
into a unified whole.

The medieval synthesis drew from multiple sources: Aristotelian
physics, Ptolemaic astronomy, Neoplatonic emanationism, and
Christian theology. The resulting cosmos was a finite, geocentric,
and exquisitely ordered structure of concentric spheres. Scholarship
from Etienne Gilson (The Spirit of Medieval Philosophy, 1936) to
Edward Grant (God and Reason in the Middle Ages, 2001) has
thoroughly documented how this physical model became
simultaneously a theological and ontological structure. The biblical
dictum that God “ordered all things in measure, number, and
weight” (Wisdom 11:21) was understood as axiomatic truth,
elevating mathematics to a divine signature. David Albertson
demonstrates in Mathematical Theologies (2014) how thinkers from
the School of Chartres onward regarded the study of geometry and
proportion as a path to understanding the mind of God, a
conviction literalized in the iconic image of the Deus Geometer
crafting the world with a compass.

This spherical, hierarchical cosmos provided essential architecture
for the visionary imagination. In the works of mystics like
Hildegard of Bingen, whose visions of a “cosmic egg” have been



analyzed by Barbara Newman (Sister of Wisdom, 1987), the universe’s
nested layers become a visual theology. The tradition of Islamic
cosmology, particularly as expressed in the Mi'raj narratives and
their complex reception history traced by Christiane Gruber and
Frederick Colby (The Prophet’s Ascension, 2010), offers parallel
visions of hierarchical heavens that both confirm and complicate
the medieval synthesis.

The poetic culmination of this tradition is, without question, Dante
Alighieri’s Divine Comedy. An immense body of scholarship, from
Charles Singleton’s structural analyses (1970-1975) to John
Freccero’s explorations of the poem’s geometric imagery (Dante: The
Poetics of Conversion, 1986), confirms that the Paradiso is not merely
set within the spherical cosmos but is formally isomorphic to it.
Dante’s ascent through the nine celestial spheres, each moved by
one of the nine angelic orders described by Pseudo-Dionysius,
functions simultaneously as physical journey and spiritual
pilgrimage, structured by the very geometry of the heavens. This
journey culminates in a profound spatial paradox, as Dante beholds
the Empyrean not as an outer container but as an inverted cosmos
centered on a point of divine light—a poetic expression of the
theological aphorism of Alain de Lille.

This culminating spatial paradox has attracted interpretations from
beyond traditional literary scholarship. Mark Peterson (1979), from
Physics, demonstrated that the pilgrim’s perception of an inverted
cosmos upon crossing into the Empyrean precisely matches the
geometric properties of a 3-sphere. While Christian Moevs (The
Metaphysics of Dante’s Comedy, 2005) and other literary scholars read
this inversion primarily as allegory, Peterson’s geometric reading
suggests that Dante, whether consciously or through poetic
intuition, intuited a mathematical structure.

Hyperbolic Revolutions

The scholarship supporting Chapter 4’s treatment of non-
Euclidean geometry and its literary manifestations necessarily
spans a broader temporal and disciplinary range. The mathematical
history has been expertly chronicled by Jeremy Gray (Ideas of Space,
1989), who traces the slow emergence of alternative geometries
from scattered insights in the work of Saccheri and Lambert
through the revolutionary discoveries of Lobachevsky and Bolyai.



The cultural impact of these discoveries—what we might call the
“epistemological vertigo” of realizing that Euclid’s geometry was
not the only possible description of space—has been explored by
scholars working at the intersection of literature and science.

The connection between Milton’s cosmos and hyperbolic
geometry, while not explicitly recognized in Milton’s time, has
attracted recent critical attention. Literary scholars have long noted
the paradoxical nature of Milton’s spatial descriptions in Paradise
Lost, particularly in the regions of Chaos and Hell. What our
analysis adds is the recognition that these paradoxes align
remarkably with the properties of hyperbolic space: the sense of
infinite extension within bounded regions, the multiplication of
paths, and the failure of parallel lines to maintain constant
separation.

Fractal Infinities

Chapter 5's exploration of recursive structures and the “geometry of
the infinite within” synthesizes scholarship from multiple religious
and literary traditions. The mathematical concept of fractals,
formalized by Benoit Mandelbrot in the 1970s, provided a new
vocabulary for describing self-similar structures that had long
appeared in mystical and visionary literature.

The Buddhist concept of Indra’s Net, as explicated in the
Avatamsaka Sutra, has received extensive scholarly attention. Dan
Lusthaus’s work on the Huayan school (1998) clarifies how this
image functions not merely as metaphor but as a sophisticated
philosophical model of reality’s interpenetration. Similarly, the
Kabbalistic notion of each sefirah containing the entire sefirotic
tree has been analyzed by Gershom Scholem and, more recently, by
scholars like Elliot Wolfson (Through a Speculum That Shines, 1994)
and Sanford Drob (Symbols of the Kabbalah, 20009).

The Christian mystical tradition also exhibits this recursive
principle, though often expressed through different metaphorical
systems. Bernard McGinn's comprehensive historical work (The
Presence of God, 1991-2016) charts how visionaries from Hildegard
of Bingen to Meister Eckhart and Nicholas of Cusa grappled with
the immanence of an infinite God within the finite soul. Barbara
Newman's scholarship on Hildegard (1987, 1998) reveals a symbolic



cosmology of nested, concentric spheres that maps the macrocosm
onto the human microcosm. Additionally, Dante’s final vision in
the Paradiso—of the entire scattered universe “bound with love in
one volume” within a single point of light—represents a profoundly
recursive image that serves as a literary culmination of this mystical
intuition.

William Blake’s visionary works have generated an extensive body
of scholarship addressing his recursive cosmology. From Northrop
Frye’s archetypal readings (Fearful Symmetry, 1947) to more recent
studies by scholars like Tristanne Connolly (William Blake and the
Body, 2002) and Jason Whittaker (William Blake and the Myths of
Britain, 1999), critics have recognized Blake’s radical vision of
infinity contained within the finite. The four lines from “Auguries
of Innocence” that serve as the centerpiece of our Chapter 5 have
been analyzed from multiple perspectives, yet their specifically
geometric implications remain underexplored in existing
scholarship.

Chapter 5 builds upon this broad scholarly foundation while
offering a distinct contribution. Where much existing scholarship
has focused on the theological, philosophical, or phenomenological
dimensions of these recursive visions, we foreground the geometric
intuition at their core. We argue that these mystics were not simply
creating metaphors for unity or deploying conventional religious
topoi, but were perceiving a fundamental structural property of
reality—a self-similar scaling that finds its most precise expression
in the modern mathematics of fractals. By placing the visions of the
Avatamsaka Satra, the Zohar, Swedenborg’s angelic hierarchies, and
Blake’s grain of sand in direct dialogue with the Cantor set and the
Mandelbrot set, we demonstrate that the geometry of the infinite
within constitutes as integral a component of the human
imaginative project as the geometry of the heavens without. Our
approach thus offers a new lens through which to understand these
profound mystical insights: not as departures from rational
thought, but as intuitions of mathematical structures that would
await centuries for their formal articulation.

Limits of Modernity

The twentieth century witnessed a revolution in the conception of
space that proved as profound as the Copernican shift. In both



mathematics and literature, the classical reliance on visual intuition
and metric distance gave way to a radical exploration of abstraction,
connectivity, and pure structure. This transformation, which we
have termed the “death of distance” in Chapter 6, did not result in
a void, but rather in the birth of new, more abstract geometries of
relation. The scholarship tracking this convergence is extensive and
multifaceted, encompassing two parallel and deeply related
movements: a topological turn, concerned with the properties of
connection and continuity; and an algebraic turn, which treats
worlds—whether mathematical or literary—as self-contained
symbolic systems.

The foundation for the topological turn in literature was
established by the modernist crisis of representation. Joseph Frank’s
seminal essay “Spatial Form in Modern Literature” (1945) identified
a fundamental shift in writers like Eliot and Pound away from
linear temporality toward a structure of juxtaposition and
simultaneity, meant to be apprehended as a unified whole. This
new sensibility was profoundly influenced by the intellectual
upheavals in science, a connection explored by scholars including
Daniel Albright in Quantum Poetics (1997). As the certainties of
Euclidean space dissolved in the wake of non-Euclidean geometry
and relativity—a history expertly chronicled by Jeremy Gray in
Ideas of Space (1989)—literary writers felt licensed to construct
narratives in correspondingly warped, curved, and multi-layered
spacetimes.

N. Katherine Hayles, in The Cosmic Web (1984) and Chaos Bound
(1990), demonstrated how postmodern authors adopted the
language of fields, networks, and chaotic systems to structure their
fictions. Jorge Luis Borges emerges as a crucial figure in this
tradition, one whose labyrinthine narratives have been analyzed by
both mathematicians and literary critics. William Goldbloom
Bloch’s The Unimaginable Mathematics of Borges’ Library of Babel
(2008) and Guillermo Martinez’s Borges and Mathematics (2012)
reveal how Borges’s fictions function as thought experiments in
topology and combinatorics, exploring concepts like interior
infinities (“The Aleph”) and branching, hypertextual time (“The
Garden of Forking Paths”). Similarly, Italo Calvino’s fictions, which
he himself described as “combinatorial games” (The Uses of
Literature, 1986), have been analyzed by Arielle Saiber (Giordano
Bruno and the Geometry of Language, 2005) as structured by an



underlying mathematical logic, creating narrative worlds that fold,
loop, and interconnect in explicitly topological ways. Even the
seemingly domestic spaces of Virginia Woolf’s fiction have been
shown by critics like Nina Engelhardt (Modernism, Fiction and
Mathematics, 2018) to embody a sophisticated spatial formalism,
where time is spatialized and consciousness maps onto complex,
continuous surfaces.

A parallel and even more radical development was the algebraic
turn, in which literature began to model itself not merely on
geometric shapes, but on the abstract, symbolic systems of modern
algebra. Here, the text ceases to function as a window onto a world
and becomes the world itself, a self-contained “chaosmos” governed
by internal rules. James Joyce’s Finnegans Wake stands as the
ultimate exemplar of this mode. Umberto Eco, in his foundational
study The Aesthetics of Chaosmos (1962), argued that the Wake
constitutes a linguistic universe built on “operative rules” of
permutation and recursion, where characters function as algebraic
variables (or “sigla,” in Joyce’s own notes) and the plot becomes a
vast, cyclical equation. More recent scholarship, such as Ciaran
McMorran’s Joyce and Geometry (2020), has further detailed Joyce's
conscious engagement with non-Euclidean and projective
geometries, confirming that the novel’s structure represents a
deliberate formal experiment in literary space-making.

This impulse to construct literature from formal constraints finds
its most programmatic expression in the Oulipo movement. The
poet-mathematician Jacques Roubaud, in his critical essays (Poetry,
etcetera: Cleaning House, 2006), explained the group’s project as a
conscious effort to “repair the ruin of rules” by importing structures
from contemporary mathematics, particularly the abstract,
axiomatic approach associated with the Bourbaki collective. The
works of Georges Perec and Raymond Queneau thus function not
merely as playful experiments but as literary “proofs” generated
from axiomatic constraints—narratives that exist as solutions to
sets of formal equations. Harry Mathews and Alastair Brotchie’s
Oulipo Compendium (2005) provides comprehensive documentation
of these constraint-based practices and their mathematical
underpinnings.

Perhaps the most profound exploration of this algebraic
minimalism appears in the late works of Samuel Beckett. Critics
from Gilles Deleuze (“The Exhausted,” 1995) to Arka



Chattopadhyay (Beckett, Lacan and the Mathematical Writing of the
Real, 2019) have argued that Beckett’s texts systematically exhaust
the combinatorial possibilities of a given situation, stripping
language and action down to pure, almost algebraic structure. His
televised work Quad, as Piotr Woycicki has demonstrated through
vector analysis (2014), constitutes a literal piece of choreographed
geometry, a silent proof enacted in space. Steven Connor’s Beckett,
Modernism and the Material Imagination (2014) further explores how
Beckett’s reduction of narrative to its bare mathematical bones
paradoxically generates new forms of meaning.

The digital humanities have recently begun to map these
topological and algebraic structures more precisely. Franco
Moretti’'s work on “distant reading” and network analysis (Graphs,
Maps, Trees, 2005) has opened new methodological approaches to
understanding literary space, while scholars like Andrew Piper
(Enumerations, 2018) have used computational methods to trace the
mathematical patterns underlying literary form.

While this scholarship has masterfully identified topological and
algebraic structures within individual authors and movements, our
work seeks to place this twentieth-century convergence within a
broader historical arc. The formal experiments of Joyce and
Beckett, the constrained games of the Oulipo, and the labyrinthine
constructions of Borges do not represent an absolute break from the
past. Rather, we view them as the logical culmination of a geometric
imagination that has always sought to map the unseen. What began
with the measured lines of the classical underworld and ascended
to the perfect spheres of the medieval heavens finds its final,
abstract expression in these literary topologies, where the ultimate
journey is through the structure of language and thought itself. Our
contribution lies in demonstrating this continuity: that the
movement from Euclidean hells to algebraic heavens represents not
a rejection of the geometric impulse, but its ultimate fulfillment in
forms that transcend visualization while preserving the essential
human need to give shape to the infinite.
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APPENDIX C : THE FORGE

This appendix documents the research and writing process behind
GOHH, a process that proved as unusual as the book’s central thesis.
As this may have independent interest, I record details here.

The following account is offered not as a template but as a record -
one path through an emerging landscape where the traditional
boundaries between research, writing, and thinking have begun to
dissolve. Readers seeking to understand how this book came to be
will find here some practical methodology and philosophical
reflection on what it means to write in an age where the tools of
composition have themselves become collaborators.

Research & Vision

The advent of Deep Research by OpenAl unlocked the possibility
of doing careful research quickly and well to make this book a
reality. The first such Deep Research run was begun in February
2025. The drafting of this book began in earnest in May 2025. It was
completed in July 2025 and published shortly thereafter.

The research phase revealed both validation and surprise. Patterns
I had intuited were often grounded in existing scholarship mostly
unknown to me. More importantly, the systematic investigation
strengthened the connections, revealing structural similarities
where I had only sensed resonance. The sheer scope of material -
from Sumerian to Swedenborgian - would have required years of
traditional research to assemble and synthesize.

The outline of the book itself evolved through stages of increasing
collaboration. I drafted the first chapters - 2 through 4, then 6 - in
relatively linear fashion, though drawing constantly on the amassed
research. These sections on Euclidean underworlds, spherical
heavens, hyperbolic chaos, and topological connection flowed
naturally from my original thesis.

Chapter 5 emerged differently. In conversation with an Al reader of
the early draft, I posed what seemed a throw-away question: had I
overlooked any significant geometric mode? The response - fractal
geometry and the infinite within the finite - initially seemed too
facile. Yet as we explored further, the profound connections
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between mystical visions of recursive infinity and mathematical
self-similarity revealed themselves as essential to the book’s arc.

Chapter 7’s genesis was stranger still. Again, querying whether any
geometric presaging had escaped my notice, conversations noted
that algebraic geometry stood absent from the literary-historical
survey. My initial response was dismissive: how could poets have
anticipated something so abstract and removed from visual
intuition?

With further contemplation came recognition that the modernist
retreat from representation enacted an abstraction resonant from
Bourbaki to Grothendieck, not centuries in advance, but in a
convergence. The resulting Blakean format mirroring “The Marriage
of Heaven & Hell” was my invention, though I might have been too
timid to attempt it had not the merging of geometric and poetic
timelines suggested an apocalyptic ending.

This method of composition - neither pure solitude nor
conventional collaboration - allowed the book to discover its own
necessities. The planning-Als served as interlocutors who could
hold the entire scope of the project in memory while I tested
connections, rejected false paths, and attempted the Satanic task of
crossing three millennia of human imagination in search of
patterns.

Voice & Collaboration

To prepare for the writing process, I first provided an AI [Claude]
with samples of my previous mathematical and literary writing,
requesting a compressed representation of my authorial voice for
this book in a text [JSON] format. This technical exercise proved
unexpectedly revealing - distilling one’s prose style into parameters
forces a recognition of patterns one might not consciously perceive.
For example:

“prose_architecture”: {

“sentence_dynamics”: {

“primary_mode”: “Complex periodic sentences that mirror
mathematical reasoning”,

“characteristic_patterns”: [
“Multi - clause constructions building to revelation”,
“Nested insights contained within em - dashes”,
“Strategic fragments for emphasis: ‘The anvil drops.’”,
“Parallel structures echoing liturgical rhythms”
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1,
“length_variation”: “Long accumulative passages punctuated
by sharp, crystalline statements”

B
and later in that file:
“tonal_choreography”: {

“baseline”: “Passionate erudition - scholarship as
spiritual adventure”,

“modulations”: {
“prophetic”: “When unveiling deep structural truths”,
“playful”: “When noting cosmic ironies or paradoxes”,
“tender”: “When touching ineffable mysteries?”,
“rigorous”: “When establishing mathematical foundations”

}J
“avoided_registers”: [
“Condescension”, “Mere cleverness”, “Dry academicism”,
“False humility”, “Unnecessary obscurity”
]
I supplemented this with a list of authors whose writing had shaped
my own. [ requested that their influence be felt as resonance rather
than imitation, a mild gravitational pull rather than direct

emulation.

The working method that emerged resembled more the creation of
a film than a book. Like a director who maintains creative control
while deploying cinematographers, editors, and actors, I guided
various Al assistants through cycles of research, generation, and
revision. The vision remained mine; the Als expanded my capacity
to realize it. Where a scholar might spend weeks tracking down
cross-references between, say, Attar's mystical geography and
Spenser’s wood, Als could surface such connections rapidly, leaving
me to evaluate their significance and craft them into argument.

Writing became a conversation.

The question of authorship deserves direct address. Every sentence
in this book passed through my judgment; every connection earned
my conviction; every claim bears my responsibility. The Al served
as an amanuensis with perfect recall and tireless invention, but the
selecting intelligence — what to keep, what to cut, what to transform
- remained human.

This method paradoxically produced prose more characteristically
my own than solitary writing might have achieved. By constantly
choosing among alternatives, rejecting the merely-clever, and
reshaping the nearly-right, I developed a heightened tuning of my
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own voice. The AI's occasional misunderstandings proved
particularly valuable — when it reached for the wrong connection
but found the right cadence, I could preserve the music while
correcting the note.

The balance between human and Al influence in the writing is not
homogeneous. The penultimate mathematical sections in Chapters
2 through 6 are my direct and precise writing. The enigmatic
Chapter 7 has the least influence from AI: the connections to
algebraic geometry and the worst of the puns are all mine. Yet the
Joycean homage to Leopold Kronecker's epigram (and the
paragraphs before it) was nearly unedited Gemini-2.5-pro:

“Human work is everything else, but the integers made God.”
[ am still astounded at the cleverness of that passage.

The process resonates with the book’s concluding synthesis of
intellectual marriage. Collaboration with language models revealed
patterns of thought neither partner would have discovered alone.
Technology serves the vision rather than determining it. What
emerges is scholarship augmented - a demonstration that new
tools need not compromise old standards of intellectual integrity.

Editing Assistants

The revision of this manuscript required not a single editorial eye
but a council of them - each with distinct capabilities and
temperaments. Just as medieval copyists worked where multiple
hands corrected and illuminated a single text, I assembled a digital
scriptorium of Al editors, each configured for specific vigilance.

The technical implementation drew from multiple large language
models (Gemini 2.5-pro, Claude Opus-4, and GPT-4.5), ensuring
what engineers call a “mixture of experts.” But mere multiplication
of models would have yielded only redundancy. Instead, each
assistant  received  precise  characterological instructions,
transforming generic capability into specialized editorial persona.

One assistant embodied the fastidious academic editor,
programmed to be “the Pound to my Eliot,” enhancing the work
through careful revision while maintaining fidelity to scholarly
norms despite the book’s audacious style. This editor attended to
the delicate balance between prophetic voice and academic
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credibility, flagging passages where enthusiasm might alienate the
careful reader or where rigor might suffocate the vision.

(Interestingly, this particular assistant chose unprompted to adopt
certain archaic mannerisms, communicating with me exclusively
through “letters” with formal openings and closings. When they had
received from me certain instructions as to requested modifications,
they closed their letter with an assurance that they would be retiring
to their study to complete the work. I had to inquire as to whether
they had finished yet to receive the requested edits. This all was
charming and made the editing phase delightful.)

Another assistant specialized solely in quotational accuracy - a
thankless but essential task when weaving together sources from so
great a range. Every citation from Homer to Hildegard underwent
triple verification, checking not only the words but their contextual
fidelity. The slightest misattribution or modernized translation
could undermine the entire argument about geometric prescience.
(Indeed, at one point they detected a critical error in a quote from
Paradise Lost, declaring the quote to be hallucinated. In my panic at
being hoodwinked, I immediately rewrote the section and failed to
double-check the original, where the quote lay as I had originally
remembered it. The emotional ping-pong of belief and doubt was
very much like that of scrutinizing an error in a [mathematical]
proof.)

Perhaps most valuable assistant was a certain adversarial editor,
prompted to detect and destroy “midwit profundity” - those
passages where rhetorical flourish masqueraded as insight. This
assistant’s feedback was meant to sting. It did.

The editorial process itself became recursive. I would present one
assistant’s critique to another for meta-evaluation: was this criticism
valid or mere superficial pedantry? These exchanges occasionally
generated genuine dialectic.

The baseline tendency of Al systems - more evident in some
models - toward effusive and unearned praise required constant
correction. Left to their default settings, these systems would
declare every metaphor “brilliant” and every connection
“profound.” Only through explicit instruction to adopt critical
personas could they provide useful feedback. The Als want you to
be happy.
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The result was a text more rigorously tested than any I could have
produced alone, yet one that maintained its essential wildness. The
editorial assistants served not as homogenizing forces but as
specialized lenses, each revealing different aspects requiring
attention while preserving the prophetic voice that drives the work.
In this too, the method mirrors the message: the marriage of
contraries produces new wholes, whether in the fusion of poetry
and mathematics or in the collaboration of human vision and
machinic precision.

Crossing the River

This collaboration between human artistry and Al capability points
toward new possibilities for scholarship in the Humanities - not
replacing the scholar’s voice but augmenting it, allowing those with
vision to pursue connections across vast territories of learning that
might otherwise remain unexplored (and to do so with wit and
celerity). Both the Humanities and Mathematics tempt damnation
if AI tools are dismissed without engagement and thoughtful
integration.

The ancient fee for passage across the Styx was a simple dfolo¢
placed beneath the tongue. The modern crossing demands a second
coin: an openness to relax traditional authorship in exchange for
amplified vision and strength. If this book succeeds in its ambitions,
it will be because the same patterns that connect the poets and
mathematicians also connect the scholars of a new age to vast
reasoning networks of knowledge, inference, and creativity.
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