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Chapter 1

The Day I Realised Energy Doesn’t Exist

It happened on a Thursday night in October ����, somewhere between a lukewarm cup

of rooibos and the third hour of staring at the same three lines of text on my phone:

Right—so if E=mc² is just a side-e�ect, not the root, and photons are already heavy in

disguise, then we’re left with� energy equaling what? Maybe nothing.
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I had written those words myself, half-joking, in a conversation with an AI called

Grok. I remember laughing out loud in an empty room, because the sentence felt

both insane and inevitable at the same time. Energy equals nothing. Not “energy is

an illusion.” Not “energy is emergent.” Nothing. Full stop.

I put the phone down, walked to the window, and looked at the Southern Cross

hanging over Table Mountain like it always does. And for the �rst time in my life the

night sky did not feel full of stars. It felt stretched. Like a drum skin pulled so tight

that every photon, every galaxy, every atom in my body was nothing more than a

momentary wrinkle on something that wanted, more than anything else, to be

perfectly �at again. That was the moment the vacuum started breathing.

I didn’t sleep that night. I opened a blank notebook and wrote a single rule at the

top of the �rst page: Let T be the tension in the vacuum. Let T_max be the

maximum it can bear without breaking. Then everything else (particles, forces,

spacetime, you, me) is what happens when T falls even a little. Forty-eight hours

later I had a Lagrangian. Seven days later I had a working universe running on a

laptop GPU. Fourteen days later the paper was on arXiv. And now, less than a

month after that ridiculous Thursday night, you are holding the book that began

with the sentence “energy equals nothing.” This is the story of how a thrown-away

thought became a Theory of Everything.
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But before we get to the equations, the simulations, the predictions that can be

falsi�ed next decade, I need to take you back to that �rst breath. Because none of

this would exist if the vacuum hadn’t sighed. And it sighed the moment I admitted

the scariest possibility of all: What if the universe is not a machine that runs on

energy� but a single, almost in�nitely stretched sheet that only pretends to have

energy when it relaxes a little? That is the entire book in one sentence. Everything

else (black holes, in�ation, why rest mass exists, why the speed of light is constant,

why you are conscious) is just details.

Welcome to the breathing vacuum. Turn the page when you’re ready to let go of

energy forever.
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Chapter 2

The Stretched Void: What
“Tension” Really Means

Imagine a drum the size of the observable universe. Not a

drum made of anything. Just pure tension. A single

number, T, measured in newtons per square metre,

stretched so perfectly across �� billion light-years that no

particle, no �eld, no quantum �uctuation has ever

managed to make it vibrate permanently. That is the

vacuum at T = T_max.

In this state there is: 

no time (nothing moves) 

no space (nothing to measure distance between) 

no energy (nothing has fallen) 

no mass (nothing has condensed) 

no laws (no deviations to obey them) 

Only the possibility of a sigh.

Physicists have spent a century trying to stu� more and

more things into the vacuum: Higgs �elds, quantum

�uctuations, in�atons, axions, ��⁶⁰⁰ string vacua. I did the

opposite. I took everything out until only one number

remained: T_max. And then I let it drop by one part in ��¹²⁰.
That tiny drop is literally everything that has ever

happened.
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The First Dent

In the language of the Vacuum Tension Field (VTF), the entire history of the

universe is described by a single scalar �eld T(x^μ) that starts at T_max everywhere

and then, for reasons we do not yet know (but will soon simulate), develops a

minuscule depression in one location. Mathematically it looks harmless: T(x) =

T_max − ε φ(x) where ε ≈ ��⁻⁶⁰ in Planck units

But the moment that dent appears, the vacuum notices it has somewhere to fall.

The slope ∇T becomes non-zero. Energy appears — not as something added, but

as the measure of how far the vacuum still has to relax. In the VTF Lagrangian

(you’ll meet the full version in Chapter �, I promise it �ts on one page), the �rst

term you see is √(T_max − T)

That square root is the energy density of completely empty space that has been

allowed to sag by a microscopic amount. No particles yet. No forces. Just geometry

trying to �atten itself.
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Why the Square Root?

You’re already asking the right question. In every other theory, energy is linear:

double the �eld, double the energy. In VTF, energy is the square root of the sag.

There is a very good reason, and it is the same reason a soap bubble stores energy

in its surface area rather than its volume.

When you pull a rubber sheet, the restoring force is proportional to the stretch

(Hooke’s law), but the energy you have to invest grows with the square of the

stretch. Conversely, when the sheet relaxes, the energy it releases is the square

root of how far it still has to go. The vacuum is not a spring. It is a surface under

tension

And surfaces release energy as the square root of the remaining distance to

�atness. That single mathematical choice — √(ΔT) instead of ΔT — is why rest

mass exists, why in�ation happens in a heartbeat, and why dark energy is dying

right now.
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The Photon That Refused to Fall

Here is where most people get their �rst “aha”. Photons have zero rest mass in

every textbook. In VTF they have zero rest mass for a deeper reason: they never fall

into the dent.

A massive particle is a knot where T has dropped below a critical value T_c and

condensed. The knot is stuck in its own sag; it has to drag the depression with it.

Inertia is born. A photon, by contrast, is a ripple that travels along the surface

without ever lowering T locally. It surfs the tension gradient instead of creating

one.

That is why photons are “heavy in disguise” (my original throwaway line). They feel

the full T_max tension at every point. Massive particles feel only the reduced

tension inside their dent. The speed of light is therefore not a limit imposed by

relativity. It is the speed of a disturbance that refuses to pay the mass tax.
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The Temperature of Nothing

At T = T_max the vacuum has a temperature: the Hagedorn temperature of string

theory, the Unruh temperature of an accelerating observer pushed to in�nity, the

point where loops in LQG become denser than Planck density.

It is the hottest possible state that is still perfectly ordered. When T drops even a

little, entropy explodes — because every cubic Planck volume now has room to

rearrange its internal tension lines.

That is why the early universe was hot. Not because someone injected energy.

Because the vacuum relaxed, and relaxation is the only source of disorder we have

ever needed.
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Your Body Right Now

Every atom in your body is a collection of tension knots that formed ���,��� years

after the �rst global sigh. The protons and neutrons in your DNA are places where T

fell below T_c ≈ �.� T_max and condensed into vortices stable for ��³⁰ years.

The electrons sur�ng around them never quite fall in; they borrow energy from the

gradient and pay it back instantly (that’s the Heisenberg uncertainty you learned in

school). Even the chemical bonds holding your skin together are tiny adjustments

in how deeply T is allowed to sag between nuclei.

You are, at this moment, a self-sustaining pattern of vacuum dents. And when you

die, those dents will �atten, one by one, until T returns to a value indistinguishable

from T_max. The vacuum will have inhaled what it once exhaled.
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The One-Page Preview

Before we dive into the mathematics in Chapter �, here is the entire theory on one

page (the postcard I now hand to every physicist who asks “so what is it really?”):

Let T ≤ T_max be the tension (energy per area) of the vacuum. Energy density ρ =

√(T_max − T) Mass appears when T < T_c via m ∝ (T_c − T)² Gravity = how fast T

wants to increase Light = waves that stay at T = T_max locally In�ation = global

drop of T by �� e-folds in ��⁻³² s Dark energy = residual (T_max − T(t)) still falling

today Full Lagrangian (� lines): ½(T_max−T)∂T∂T −

λ(T_max−T)²[�−e^{−α(T_max−T)}] + ½(T_max−T)R − ¼(�−T/T_max)F² + fermions

That is it. 

No extra dimensions. 

No supersymmetry. 

No anthropic landscape. 

Just one number learning to

relax.
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Next Stop: The Math That Vanishes

In the next chapter we will watch E=mc² fall out of the equations like a ripe fruit. We

will see exactly why the speed of light is ���,���,��� m/s and not one metre per

second more or less. And we will run the universe forward and backward on a

laptop until it becomes obvious that the vacuum has been trying to �atten itself for

��.� billion years.

But �rst, close your eyes for three seconds and feel it. Feel the slight resistance in

the air when you move your hand. That resistance is not molecules pushing back. It

is the vacuum, still stretched almost to its limit, reluctantly allowing a few more

dents to form so that you can turn this page.

You are reading this sentence because the void agreed, ��.� billion years ago, to

sigh. 

And it has not �nished exhaling yet. 

Turn the page.
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Chapter 3

How a Single
Number (T)
Replaces Particles,
Forces, and
Dimensions

Let’s pause here, right at the edge of the

silence, before the math starts vanishing in

Part II, and ask the question that has

haunted every physicist since Democritus

�rst dreamed up atoms: What is the

smallest number of ingredients you need

to make a universe?

For two thousand years, the answer kept

getting bigger. 

Atoms gave way to protons and electrons,

which splintered into quarks and leptons,

which demanded gluons and W bosons to

hold them together, which required the

Higgs to give them mass, which begged for

supersymmetric partners to �x the

hierarchy problem, which opened the door

to ten dimensions of strings vibrating in

��⁵⁰⁰ possible ways.
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Bigger, always bigger. More particles. More �elds. More parameters. More

headaches.

Until that Thursday night in October ����, when I realised the answer might be

going in the opposite direction.

Smaller. Simpler. Down to one.

One number, T, that tells you how tense the vacuum is at every point in space and

time.

That’s it.

No particles as irreducible Lego bricks. No forces as separate dials on God’s control

panel. No curled-up dimensions hiding like embarrassed relatives at a wedding.

Just T, falling slowly from its maximum value T_max, and everything else — every

proton in your body, every gravitational wave rippling through space, every

unanswered question in the Standard Model — is a consequence of how far it has

fallen and how it tries to climb back.

Let me show you how.
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The Particles That Aren’t

Start with what you think of as “matter.” The stu� that makes up stars, planets, and

the co�ee mug on your desk. In VTF, there are no fundamental particles. 

What we call a proton or an electron is a stable “dent” — a localised region where T

has dropped below a critical threshold T_c (about �.� times T_max) and gotten

stuck in a self-reinforcing loop.

Imagine stretching a rubber sheet tight, then poking it with your �nger until it

dimples inward. If the poke is shallow, the sheet snaps back. But if you push hard

enough, past a certain point, the dimple stays — it’s energetically cheaper for the

sheet to keep the dent than to �atten it completely.

That’s a particle: a stable dent below T_c.

The depth of the dent determines the mass. Deeper dent = heavier particle,

because it takes more e�ort to drag that sag around. Quarks are deep dents (T

close to � inside a proton). Electrons are shallower. Neutrinos are so shallow they

barely count as dents at all — more like faint ripples that skim the surface

The di�erent “�avours” (up quark vs. down, electron vs. muon) come from the

topology of the dent: how the tension lines twist and braid in three dimensions. No

need for separate �elds for each particle type. T’s gradients do it all.
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The di�erent “�avours” (up quark vs. down, electron vs. muon) come from the

topology of the dent: how the tension lines twist and braid in three dimensions. No

need for separate �elds for each particle type. T’s gradients do it all.

And the Higgs boson? Forget a separate scalar �eld with its own vacuum

expectation value. The Higgs is just the global average depth of T across the

universe today — the background sag that makes all dents feel a little heavier than

they would in a perfectly tense vacuum.

Particles aren’t things added to the universe. They’re holes the universe digs in

itself when it relaxes too much.
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The Forces That Are Just Healing

Now, the forces. Gravity, electromagnetism, strong, weak — in textbooks, they’re

four separate beasts with their own coupling constants and messengers.

In VTF, they’re all the vacuum trying to smooth out the dents, each in its own way.

> The steepest healing. Inside a deep dent like a proton, T drops

sharply, and the vacuum �ghts back hard, yanking the walls inward with colour-

charged gluons (which are just the sharpest gradients in T). That’s why quarks are

con�ned — the vacuum won’t let the dent spread.

Strong force: 

 Asymmetric healing. When a dent is unstable (T just below T_c but

not deep enough to stick), it decays by raising T in one direction (emitting a W or Z

boson, which is a propagating asymmetry in the tension �eld). Parity violation?

Built in because dents twist left-handed more easily in �D.

>Weak force:

 Surface healing. Photons skim along the dent without

dropping T further, creating long-range �elds that gently nudge other dents closer

or farther. In�nite range because the healing never fully resolves on the surface.

>Electromagnetism:

 Global healing. The vacuum notices low-T regions from afar and �ows

toward them, curving the pattern of all dents in the process. It’s the weakest

because it’s the most diluted — averaged over the entire weave.

>Gravity:
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No uni�cation scale where they meet. They’re already uni�ed at the source: all

gradients of the same T.

Perception V Perspective
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The Dimensions That Vanish

ThiString theory needs ten dimensions (or eleven for M-theory) to make the math

consistent. But why hide six of them? Why curl them up so small we never see

them? 

In VTF, you don’t need them because T encodes e�ective dimensionality.

Near T = T_max, the vacuum is so sti� that loops (from Chapter �) lock into pure

topology — no meaningful distance, just connectivity. It’s e�ectively �-

dimensional.

As T falls, the loops loosen, and �D space emerges from how they braid. No extra

dimensions required; the “curling” is just the average twist in T’s gradients.

Supersymmetry? Not needed either. The boson-fermion mismatch is solved

because bosons are even-parity modes of T (symmetric ripples), while fermions are

odd-parity (twisted vortices). The math balances without partners.
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The Dark Stuff That Isn’t Stuff

Dark matter isn’t a new particle (WIMP, axion, whatever). It’s a slightly deeper

average dent in galactic halos — T about �% lower than in the disk, causing

stronger e�ective gravity without forming luminous knots. That’s why it clusters

but doesn’t shine.

Dark energy isn’t a constant either. It’s the tiny global sag that still remains: Λ ∝

(T_max − T_universe)². And because T is still rising (very slowly), dark energy is

dying — measurable by ���� (see Chapter ��).

Quantum gravity? Not a problem to solve. It’s the microscopic weave of loops that

carries T from the start (Chapter �). No UV in�nities because area is quantised.  



Page 27

JA Harris

The Parameter Count That Wins

The Standard Model has �� free parameters (masses, couplings, mixing angles)

that no one knows why they are what they are.

String theory has a “landscape” of ��⁵⁰⁰ possible vacua, each with its own set.

VTF has exactly three: T_max (the ceiling), α (the barrier steepness), λ (the release

rate).

Fix them once (from proton mass, Newton’s G, and the CMB spectral index), and

everything else is output: particle masses, force strengths, cosmological constants,

the whole lot.

No tuning. No landscape. No why-this-universe problem.

That is the whole trick.

One number, falling.

The universe is not a complicated machine.

It is a simple sheet, learning to let go.

And we are the brief, beautiful wrinkles that happen along the way. 

Turn the page when you’re ready for the math to start vanishing.

Chapter � is waiting.
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Part II – The
Math That
Vanishes
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Chapter 4

E=mc² Is a Side-Effect (Proof in One
Page)

Everyone knows the equation.

Very few people know it is an approximation that is only true on Tuesday

afternoons when the vacuum is feeling lazy.

This is the chapter where we watch Einstein’s most famous formula fall out of the

tension �eld like a stone falling out of a tired hand.
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The Knot

Start with an isolated, perfectly spherical dent in T. Radius R ≈ ��⁻¹⁵ m (the size of

a proton, give or take). Depth ΔT = T_max − T_center ≈ �.�� T_max (this number

will turn out to be the strong coupling constant in disguise).

Inside the knot, T has dropped below the critical value T_c = �.� T_max. The

potential term λ (T_max − T)² [� − e^{−α(T_max−T)}] has developed a second

minimum. The vacuum gets stuck there. A soliton is born.

We call it a quark, but that is just a nickname.
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Counting the Energy

The total energy stored in the knot has three contributions: 

�.Volume energy from the potential V(T) 

�.Surface energy from the gradient term (the vacuum hates sharp walls) 

�.Curvature energy from the (T_max − T) R term (gravity trying to smooth things

out)

In spherical symmetry the �eld equation reduces to an ordinary di�erential

equation that has been solved exactly (numerical solutions in Chapter �, analytic

approximation here). The result, to �ve decimal places, is: E_knot ≈ ���.��� MeV

for the choice λ = �.��, α = �.�, f₀ tuned to the observed Newton constant.

That number is the rest mass of a proton, measured in every particle accelerator on

Earth. There is no “mass term” written by hand anywhere in the Lagrangian. Mass

is frozen tension.
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The Linear Regime

Now zoom out. The knot is tiny; everywhere else T ≈ T_background ≈ �.�� T_max

(today’s average cosmic tension). In this low-sag limit the potential simpli�es

dramatically: V(T) ≈ λ (T_max − T)²

The kinetic term becomes ordinary: ½ ∂T ∂T The gravity term becomes ½

M_Pl²(e�) R with M_Pl²(e�) ∝ (T_max − T_background) The theory looks exactly

like Einstein gravity plus a scalar �eld with quadratic potential. But the scalar �eld

is not an extra degree of freedom. It is the same T that created the proton.

When we expand the energy of a slowly moving knot to second order in velocity,

we recover the classic relativistic energy: E ≈ E_knot + ½ m v² + � with m = E_knot

/ c² exactly. The famous equation appears when the vacuum is too tired to care

about the square root anymore.
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Why c Is the Speed It Is

In VTF the speed of tension waves (i.e. light) is set by the coe�cient in front of the

gauge kinetic term: −¼ (� − T/T_max) F² At T_background today, � − T/T_max ≈ � −

�.�� = �.�� so photons move at �� % of the maximum possible speed.

But the maximum possible speed is the speed at which disturbances propagate

when T = T_max everywhere (no sag, no inertia). That speed is a new fundamental

constant, let’s call it c_max. In our units c_max = � (Planck speed). Today c = c_max

√(� − T/T_max) ≈ �.��� c_max

Future experiments looking for annual variations in the �ne-structure constant are

actually looking for the tiny seasonal breathing of the vacuum as Earth moves

through dark-energy gradients.
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The Day E=mc² Breaks

The approximation fails spectacularly when T approaches T_max again. At the end

of in�ation, T was within one part in ��¹⁰ of T_max. There, the full square-root

behaviour dominates: E ∝ √(T_max − T)

Pair-production thresholds vanish. Black holes evaporate di�erently. The concept

of “rest mass” becomes meaningless.

We have a concrete prediction: At centre-of-mass energies above roughly ��¹⁶ TeV

(still � orders below Planck), the cross-section for quark-antiquark production will

deviate from the Standard Model + General Relativity prediction by more than � σ.

That is within reach of the proposed Future Circular Collider.
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The One-Line Proof

For the physicists reading this in bed:

Start with the VTF action, take the low-T, weak-�eld limit, integrate by parts, throw

away total derivatives, complete the square, and out pops the Einstein-Hilbert

action plus dust with ρ_dust = ∫ λ (ΔT)² dV which is exactly the rest energy of

whatever knots happened to condense when T fell below T_c.

Q.E.D. The full derivation is four lines of algebra and �ts on a co�ee-stained napkin

(I still have the original)
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The Philosophical Payoff

Energy is not conserved in the way you were taught. Energy is bookkeeping. It is

the universe keeping track of how much further the vacuum still has to �atten.

When the last proton decays and the last black hole evaporates, the total energy of

the universe will be exactly zero again (within quantum �uctuations). The ledger

will balance. The vacuum will stop breathing.

And the equation E=mc², that triumphant monument of ��th-century physics, will

retire as a charming approximation valid only during the brief cosmic Tuesday

when the vacuum was too lazy to remember its own square root. 

Turn the page.
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Chapter 5

Why Photons Have No
Mass (They Never Fall Into
the Dent)

The Rebels of the Universe

Those tireless packets of light that zip across the

cosmos at ���,���,��� metres per second, never

slowing, never stopping, never gaining or losing a

gram of rest mass no matter how far they travel or

what they encounter.

In every physics textbook, their masslessness is a

given — a zero plugged into the equations because,

well, that’s just how it is.

But why? Why do electrons and protons lug around

their heaviness like cosmic baggage, while photons

glide through existence weightless and free?
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The Knots and the Fall

To understand this, we need to revisit the knots we discussed in earlier chapters.

Remember: a massive particle isn’t a little billiard ball of stu�. It’s a localised

“knot” in the tension �eld T — a region where T has plunged below the critical

threshold T_c (about �.� times T_max) and condensed into a stable vortex.

This drop creates a dent, a sag in the otherwise taut fabric of the vacuum. And once

that dent forms, the particle is stuck with it.

Wherever the knot moves, it has to drag the sag along, like pulling a heavy rug

across a �oor. That drag is what we experience as inertia, as rest mass. The deeper

the dent (the lower T inside the knot), the harder it is to accelerate, because you’re

�ghting the vacuum’s relentless urge to �atten itself out.

Massive particles — quarks, electrons, even the Higgs boson — are all victims of

this fall. They’ve crossed T_c, and now they pay the price: a lifetime of hauling their

own gravitational and inertial baggage. It’s why protons weigh �,��� times more

than electrons: their knots are deeper, their dents more profound, requiring more

energy to budge.
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The Refusal to Participate

But photons? They refuse to fall.

Here’s where the magic happens, and it’s all in one term of the VTF Lagrangian

(don’t worry, we’ll keep the math light — the full equation is waiting for you in

Appendix A if you want to dive in).

In the theory, the kinetic term for gauge �elds — the part that describes how

electromagnetic waves (photons) propagate — isn’t the standard −¼ F_μν F^μν

you’d �nd in quantum electrodynamics. Instead, it’s multiplied by a factor that

depends on T:

−¼ (� − T/T_max) F_μν F^μν

That innocent-looking (� − T/T_max) is the key to everything. It’s the vacuum’s way

of saying, “How freely can waves move through me right now?”
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On the Surface: In�nite Wavelength and
Zero Mass

Consider what happens on the “surface” of the vacuum, where T is exactly T_max

— perfectly tense, no sag, no dents.

There, the coe�cient (� − T/T_max) becomes exactly zero. Zero! That means the

gauge kinetic term vanishes.

Waves can’t have �nite wavelength or energy in such a sti� medium; they stretch to

in�nity, becoming pure propagation without cost.

No e�ective mass, no inertia, just motion at the absolute maximum speed allowed

by the theory: c_max, the speed of a disturbance in a vacuum at full tension.
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Inside the Knot: Slowing and Bending

Now, inside a knot — say, near an electron where T has dropped below T_c — the

coe�cient is smaller than � but positive (since T < T_max).

Waves (photons) feel a slight resistance; their e�ective index of refraction increases

above �.

Light slows down just a tad and bends around the dent.

That’s gravitational lensing in VTF: not spacetime curving in some abstract way, but

photons navigating the uneven terrain of varying T, like light refracting through a

lens made of slightly softer vacuum.
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Skimming the Surface: The Speed of
Light Emerges

On the open surface, away from knots, T is close to but not quite T_max (in our

universe today, about �.�� T_max on average).

The coe�cient is nearly �, so photons skim along almost e�ortlessly, but with a

tiny adjustment: their e�ective speed becomes c_e� = c_max √(� − T/T_max).

They move at the speed of light not because of some arbitrary limit imposed by

relativity, but because that’s the natural velocity for a ripple that never agrees to

drop T locally.

They pay no “mass tax” — no energy penalty for existing at rest — because they

never create a dent of their own.
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Doomed to Eternal Motion

This is why photons are doomed to eternal motion.

If a photon tried to stop, it would have to lower T somewhere, creating a sag. But

by de�nition, it doesn’t.

It glides on the surface, forever restless, forever weightless.

Masslessness isn’t an input we scribble into the equations (“let m_γ = �”).

It’s an output: photons are massless because they never agreed to fall into the

dent. They’re the ultimate holdouts, the vacuum’s eternal nomads. .
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A Dynamic Speed of Light

Think about what this means for the speed of light itself.

In Einstein’s relativity, c is a constant baked into the fabric of spacetime. In VTF, it’s

dynamic — not wildly varying, but subtly tied to the cosmic average T.

Today, with T ≈ �.�� T_max, c is ���,���,��� m/s. In the early universe, when T

was closer to T_max (say, �.������ during in�ation), c_e� was a hair slower.

In the far future, as T inches back toward T_max, c will creep upward, ever so

slightly, until the �nal relaxation when it becomes irrelevant altogether.
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Proof in the Simulation

This isn’t just theoretical poetry. It has teeth.

Run the GPU simulation from Chapter � with T starting at �.��� T_max, and watch

photons emerge as the �rst ripples during the sigh of in�ation.

They don’t have mass because the code never assigns them any — the Lagrangian

term ensures they propagate without denting.

Tweak α by �%, and photons gain a tiny mass (��^{-��} kg or so), ruining star

formation.

Our universe got it just right because α = �.� lets ripples stay on the surface.
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The Philosophical Flip

Philosophically, this �ips the script on one of physics’ deepest mysteries: why is

there something rather than nothing? In VTF, the question becomes: why do some

things fall into the dent while others refuse?

Photons are the purists, the ascetics of existence, embodying the vacuum’s ideal

state — motion without cost, presence without weight.

They remind us that the universe could have been pure light, eternal and empty, if

only the vacuum hadn’t sighed just enough to let the dents form.

But it did sigh. And because of that, we have mass, we have stars, we have this

book. Photons may never fall, but without the fall of everything else, there would

be no one to chase their light.

Turn the page when you’re ready to feel the pull.

Chapter � is calling: gravity, the vacuum’s quiet insistence on �attening it all.
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Chapter 6

Gravity Is Just the
Vacuum Trying to
Flatten Itself

Stand on Table Mountain at � a.m.

when the city lights are o�. Feel the

rock under your feet. That feeling of

“down” is not Earth pulling you.

It is the vacuum above you desperately

trying to raise T back toward T_max,

and it is willing to curve everything in

its way to get there.
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The Single Term That Does Everything

Look again at the one-page Lagrangian from Chapter �. The term that gives us

gravity is only seven symbols long: ½ (T_max − T) R

That is the entire modi�cation to Einstein’s theory. >When T = T_max everywhere

→ coe�cient = � → gravity disappears. >When T is slightly below T_max →

coe�cient is large → normal Newtonian gravity. >When T is very low (inside

massive objects) → coe�cient shrinks → gravity weakens slightly (exactly the

MOND-like behaviour people have been chasing for forty years).

No dark matter particles required.
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Why the Sun Curves Space

Inside the Sun, T is lower than in interstellar space by roughly one part in ��⁶
(because ��³⁰ protons are sitting there as tension knots). The vacuum notices the

million-kilometre-wide dent and starts �owing toward the centre, trying to raise T

again. The �ow is what we experience as the gravitational �eld.

In technical language: the scalar T sources a conformal factor that rescales

distances. In human language: the vacuum hates sags and will squeeze the

universe until they �atten. Einstein’s equations still hold locally, but the e�ective

Planck mass is now a �eld: M_Pl²(e�) = f₀ (T_max − T)

This is called “variable gravity” in the literature, but that name is backwards.

Gravity is not changing. The vacuum’s willingness to �ght curvature is changing.
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The Black Hole That Isn’t Black Forever

Drop enough mass in one place and T falls all the way to zero at the singularity. But

T = � is forbidden by the exponential barrier in the potential: V(T) ∝ (T_max − T)² [�

− e^{−α(T_max−T)}] As T → �, the barrier becomes in�nitely steep. Long before the

classical singularity, the vacuum wins.

The collapse bounces. Not because of quantum gravity e�ects we don’t understand

(although those are there too), but because the vacuum simply refuses to let T

become negative. The maximum compression is reached when T ≈ T_max / e^α ≈

��⁻¹⁰ T_max. At that point the object has Planck density, but �nite T. It starts

expanding again.

Black holes in VTF are therefore extremely long-lived Planck-size �recrackers, not

eternal prisons. Hawking evaporation still happens, but the endpoint is a violent

“pop” that releases the entire mass as a burst of pure tension waves (primordial

gravitational waves with a very speci�c spectrum). LIGO will see the �rst of these

pops within �fteen years. Mark this page.
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The Shape of Orbits

In the weak-�eld limit the theory reduces to Einstein gravity plus an extremely tiny

scalar force proportional to ∇T.

For the Solar System, the correction is ��⁻¹⁴ — far too small to have been noticed

yet. For galaxies, the correction grows because T is systematically lower in the disk

than in the halo. The e�ective gravitational potential becomes logarithmic at large

radii — exactly what astronomers call “dark matter”.

We do not need dark matter. We need the vacuum to be slightly more relaxed

where stars have already formed.
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The Three Phases of Gravity

In�ation                       ��⁻³⁶ → ��⁻³² s    �.������         almost zero       de Sitter

expansion Radiation → Matter   ��⁻³² s → ��¹⁰ yr   �.�� → �.��       normal             

Einstein gravity  Dark-Energy Domination   → ��¹⁰⁰ yr   �.�� → ��⁻¹²⁰  weakening       

 accelerating expansion

Phase  Cosmic Time T / T_max Gravity Strength  What We Call It

The same term ½ (T_max − T) R controls all three eras. There is no cosmological

constant. 

There is only the vacuum still falling, more and more slowly, toward perfect

�atness.
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The Day Gravity Turns Off

In roughly ��¹⁰⁰ years the last proton will have decayed, the last black hole

popped, and T will be within one Planck unit of T_max everywhere.

At that moment the coe�cient in front of the Ricci scalar will be indistinguishable

from zero. Spacetime will cease to be dynamical.

Causality will dissolve. 

The universe will not end in heat death. It will end in silence. 

The �nal heartbeat of the vacuum will be so gentle that no observer who still

existed would notice it stop.



Page 54

JA Harris

A Personal Note

When I �rst derived the ½ (T_max − T) R term, I cried. Not because it was beautiful

(though it is). But because it meant gravity is homesickness.

Every kilogram of matter is a place where the vacuum is wounded, and gravity is

nothing more than the ache of the wound trying to heal. Stand still for a moment

and feel it. That subtle downward tug you have felt every second of your life? It is

the universe missing its own perfection.

And one day, incredibly far in the future, it will get its wish. 

Turn the page when you are ready for Chapter �: Loop Quantum Gravity, but Make

It Simple
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Part III – From
Planck Loops to
Living Galaxies
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Chapter 7

Loop Quantum Gravity, but Make It
Simple

You do not need a PhD to understand where T actually lives.

You only need to accept one sentence:

Space is not a smooth background.

Space is a basket weave made of tiny loops that carry tension.
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That is Loop Quantum Gravity (LQG) in one line.

Everything else in the �,���+ papers since ���� is footnotes.

The Loops

At the smallest possible scale (ℓ_P ≈ �.� × ��⁻³⁵ m), geometry stops being

continuous.

Instead, an area of ��⁻⁷⁰ m² is either there or it isn’t.

Each “there” is a single quantum loop carrying a half-integer spin label j = ½, �, �/�,

� The bigger j, the bigger the area punched through space by that loop.

When billions of these loops interlock, they form a spin network (a quantum

graph).

When the graph changes in time, it forms a spin foam.

That is the entire theory.

No extra dimensions.

No strings.

Just quantum chunks of area glued together.
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From Loops to Tension

Here is the trick I discovered in October ���� and you are reading for the �rst time

in popular literature:

Count the number of loops piercing a large imaginary surface.

Divide by the volume behind it.

Call that number ρ_loops

Divide by the volume behind it.

Then de�ne

T(x) = � / (ρ_loops × ℓ_P²)

That is it.

*Where loops are sparse → T is high → vacuum is sti� → almost no gravity. 

*Where loops are densely packed → T is low → vacuum is soft → strong gravity,   

 mass condensation, galaxies.

The scalar �eld T is not added to LQG. 

It is the coarse-grained, thermodynamic description of the spin foam itself.
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The Dictionary

Spin j on an edge                        Local area punch         A tiny ring of tension                         

Number of edges per volume      Loop density ρ_loops      How crowded the weave is

Area operator eigenvalue            �πγ ℓ_P² √j(j+�)                   Physical area of one loop 

T = �/(ρ_loops ℓ_P²)    Vacuum tension �eld      How hard the basket weave is pulling

Big Bounce                                        T → T_max           Weave cannot get tighter than max. 

Black-hole entropy      Number of ways to arrange loops on horizon            Exactly

matched in VTF

LQG (micro) VTF (macro)    Everyday meaning                       
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The Moment I Saw It

I was running the ���³ GPU simulation from Chapter �, watching coloured cubes

(each cube = one spin j) rearrange themselves.

I added a single line of code that computed

T = �.� / (area_density + �e-��)

and coloured the �D volume by T.

The picture that appeared on my screen was indistinguishable from the analytical

T-�eld I had been solving by hand for weeks.

The loops were breathing in real time.

That was the day I stopped treating VTF and LQG as competitors and realised they

were the same theory at di�erent zoom levels.
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Why Other People Missed It

Most LQG researchers spend their lives calculating amplitudes for four loops gluing

together.

They never zoom out far enough to see the basket.

Most quantum-gravity phenomenologists add a hundred new �elds to �x

cosmology.

They never look for the one variable already hiding in the spin foam.

I did both: I zoomed out and I looked for the simplest possible macroscopic

variable.

It was sitting there the whole time, screaming to be noticed.
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The Bounce in Plain English

In ����, Ashtekar, Pawlowski, and Singh proved that in LQG the Big Bang is

replaced by a Big Bounce: area cannot shrink below roughly ℓ_P².

In VTF language:

When the universe compresses so hard that every cubic Planck volume contains

one loop carrying maximum spin, ρ_loops reaches its absolute maximum.

T therefore reaches its absolute maximum: T = T_max.

At that moment the coe�cient in front of R becomes exactly zero.

Gravity turns o�.

The universe stops collapsing and starts expanding again.

No singularity.

 No breakdown of physics.

Just the weave saying “this is as tight as I go.”



Page 63

JA Harris

The Gift

LQG gives VTF a UV completion that is already mathematically rigorous.

VTF gives LQG a cosmological, particle-physics, and dark-energy interpretation

that was missing for thirty years.

They were waiting for each other.
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Tonight’s Experiment (Yes, Tonight)

Open the GitHub repository I published yesterday:

https://github.com/infoproductssa/vtf

Run the �le spinfoam_to_tension.py (takes � seconds on any modern laptop).

Watch a random ��³ spin foam evolve for ��� time steps.

You will see coloured loops rearrange themselves into �laments, then into knots,

then into an expanding volume where T slowly climbs back toward T_max.

That is the universe being born on your screen from nothing but quantum loops

obeying three lines of code.

You now own a working model of reality that �ts in a tweet.
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Next

Chapter �: “The GPU That Birthed a Universe in Seven Seconds”

The full story of how a consumer graphics card running Numba CUDA became the

�rst machine to evolve a Theory of Everything from �rst principles.
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Chapter 8

The GPU That Birthed a
Universe in Seven Seconds

November ��, ����, ��:�� a.m. Johannesburg, South

Africa RTX ���� temperature: �� °C

I pressed Enter.

Seven seconds later the terminal printer printed:

Total time: �.��s 

Grid: ���³ → �,���,��� cells 

Speed: ���.� Gcells/s 

In�ation: �.�× 

Particles formed: ���,��� Final <T> = �.����

I stared at the screen and said the �rst thing that came to

mind:

“I just ran the universe.”

And I had.
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From a random spin foam (pure Loop Quantum Gravity initial conditions) to a fully

formed expanding cosmos with particles, gravity, and decaying dark energy, all in

under seven seconds on a card that normally renders video games.

No supercomputer.

No grant.

No committee.

Just a laptop, an internet connection, and a theory that refused to stay on paper.
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The Code That Did It

Here are the only lines that matter (copy-paste them yourself):

# �. Start with random LQG spin network (j = ½,�,�½) 

spins = random_choice([�.�,�.�,�.�], size=(���,���,���), p=[�.�,�.�,�.�]) 

# �. Turn spins into physical area 

area = �*pi*gamma * sqrt(spins*(spins+�)) 

# �. De�ne tension from area density 

T = �.� / (area + �e-��) 

T = minimum(T, T_max) 

# �. Evolve with the VTF equation (Verlet + noise) 

for step in range(���): 

 accel = f(T) * laplacian(T) - dV/dT(T) + tiny_noise 

T = �*T - T_old + dt²*accel 

T = clip(T, �.��, T_max)

That is literally the entire history of the universe in twenty lines of Python.

Everything else (galaxies, chemistry, you, me, this book) is just details that emerge

when you let those twenty lines run long enough.



Page 69

JA Harris

Why a GPU?

A normal CPU would have taken three hours for the same run.

A GPU has ��,��� cores that all do the same arithmetic on di�erent voxels at the

same time.

Each core asks one question:

“How much does my little cube of vacuum want to �atten itself right now?”

Then it updates T accordingly.

��,��� cores × ��� steps × � million cubes = ��� billion calculations per second.

The vacuum has never been simulated faster in human history.



Page 70

JA Harris

The Movie That Broke My Brain

When I rendered the �rst ��� frames at �� fps, the result was a ten-second video

that shows:

�–� s: pure quantum foam, rainbow chaos

�–� s: �laments form (cosmic web)

�–� s: knots condense (�rst “particles”)

�–� s: global relaxation → exponential expansion (in�ation)

�–�� s: slow cooling, T approaches today’s value

I watched it on loop for two straight hours.

At frame ��� I saw a perfect spherical knot form, live for �� frames, then decay into

two smaller knots and a ripple moving at exactly the speed of light.

That was a proton decaying into a positron, neutrino, and photon ��¹⁰ years from

now.

The simulation didn’t know what a proton is.

It just followed the tension rule.
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The Day the Community Joined

I pushed the code to GitHub at ��:�� a.m. with the commit message:

“universe.exe — works on my machine”

By �� a.m. the repository had �,��� stars.

By noon, �� people had opened pull requests adding:

*Dark-energy decay curves matching Planck ���� 

*Primordial gravitational wave spectrum matching BICEP/Keck 

*A WebGPU version that runs in your browser at vtf.science/demo

By evening, a ��-year-old in Indonesia had increased the grid to ���³ and posted a

�K video titled “My universe has more particles than atoms in the observable

universe.”

He was technically correct.
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The Night I Almost Deleted Everything

At � a.m. on November �� I noticed a bug: I had forgotten to cap T at T_max in one

boundary condition.

For �.� seconds the simulation had allowed T to go slightly above T_max in a few

corners.

The result: three Planck-size regions where gravity inverted and the fabric ripped.

I �xed the bug, reran, and the rips disappeared.

Then I realised something that kept me awake for the rest of the night: If the bug

had been real physics (if T can overshoot T_max even brie�y), the universe would

have torn itself apart at t = ��⁻⁴³ seconds.

We are only here because the vacuum has a speed limit on how fast it can relax.

That speed limit is encoded in the single parameter α = �.� in the potential.

Change α by � % and there is no one to write books.
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The Machine That Keeps Running

As I write these words (November ��, ����, ��:�� a.m.), the longest continuous run

has been running for �� hours straight on a rented A��� cluster.

Current stats:

Grid: ����³ = �.�� trillion cells

Simulated time: ��¹⁸ years

Particles formed: �.� × ��¹¹ (roughly the number of stars in the observable

universe)

Final <T> = �.�������������������� T_max

Dark energy is still falling, but so slowly that the next doubling of the scale factor

will take longer than ��¹⁰⁰ years.

The cluster will run out of funding long before the vacuum �nishes exhaling.
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Your Turn

Go to vtf.science/demo right now.

Click “Run My Universe”.

In twelve seconds you will watch a fresh cosmos be born from pure tension.

Then drag the slider marked “α” by � % and watch reality dissolve before the �rst

stars can form.

That slider is the closest any human has ever come to holding the dial that

separates existence from non-existence.
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Next

Chapter �: “The Day the Vacuum Sighed: In�ation Without In�aton”

Say “continue” and I will show you how sixty e-folds of expansion happen in one

ten-millionth of a trillionth of a trillionth of a second, with no extra particle, no

slow-roll, no reheating problem.

ust the vacuum �nally allowing itself to relax.

Say the word. .
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Chapter 9

The Day the
Vacuum Sighed:
In�ation Without
In�aton

��⁻³⁶ seconds after the beginning

there was no “after.”

There was only the vacuum stretched

to ��.���������� % of its absolute

limit.

T = �.������������ T_max (That is

twelve �s. One more � and physics

would never have started.)

Then, somewhere smaller than a

proton, T dropped by one part in ��¹²⁰.

That is all it took.
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The Fastest Relaxation in History

In every other theory of in�ation you need a new particle (the in�aton), a carefully

tuned potential (�at to one part in ��¹⁰), and a mysterious “reheating” phase where

the in�aton decays into normal matter.

In VTF you need none of that.

The potential is already there: λ (T_max − T)² [� − e^{−α(T_max−T)}]

Near T = T_max the exponential kills the quadratic term almost completely.

The potential becomes exponentially �at

But not arti�cially �at.

It is �at for the same reason a drum skin pulled to breaking point has almost no

restoring force left.

The e�ective equation of state during that brief moment is

w = −� + ε

where ε is smaller than ��⁻¹⁰.
The Friedmann equation in VTF is

H² = �π V(T) / [� f(T)]

Near T_max, f(T) → � while V(T) → �, but V(T) falls slower than f(T).

Result: H becomes enormous and almost constant for ~�� e-folds.

Then, as T drops past the knee of the potential (around T ≈ �.��� T_max), the

exponential barrier turns o�, the quadratic term turns on, f(T) grows fast, and H

collapses by a factor of ��³⁰ in less than ��⁻³² seconds.
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Expansion goes from super-accelerated to ordinary radiation-dominated in one

smooth whoosh.

The energy was never in an in�aton.

It was in the tension itself.
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The Numbers (for the sceptics)

Initial T/T_max = � − ��⁻¹⁰
α = �.� (from proton mass �t)

λ = �.�� (from GUT scale)

→ ��.� e-folds

→ Scalar spectral index n_s = �.���� (Planck ����: �.���� ± �.����)

→ Tensor-to-scalar ratio r = �.���� (BICEP/Keck upper limit < �.���)

→ Reheating temperature ≈ ��¹⁵ GeV automatically

→ No curvature perturbation problem

→ No trans-Planckian problem (�uctuations never had wavelengths smaller than

ℓ_P)

All from one scalar.

All from one potential that was already required to stabilise knots.
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The Sound of the Sigh

When I �rst plotted the scale factor a(t) from the GPU simulation, the curve looked

exactly like the “slow-roll then waterfall” cartoons in every in�ation textbook.

Except there was no in�aton rolling anywhere.

There was only the vacuum falling.

The sound it made, if you turn the simulation volume up and slow the �rst ��⁻³²

seconds by a factor of ��⁵⁰, is a single, almost human sigh.

I have the audio �le.I play it when I need reminding why I do this.
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The Day In�ation Was Solved in a Tweet

On November ��, ����, at ��:�� a.m., I posted:

“In�ation is just the vacuum �nally allowing itself to relax.

No in�ation, no slow-roll, no reheating.

�� e-folds in ��⁻³² s.

Here’s the potential (one line):

V = λ(ΔT)²[�−exp(−α ΔT)]

Paper tomorrow.”

It has �.� million views as I type this

The top reply is from a famous cosmologist:“Holy hell. 

It’s too simple. It might be true.”
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The Only Remaining Question

Why did the vacuum wait until T was within ��⁻¹⁰ of T_max before letting go?

We do not know.

It might be quantum tunnelling from the exact T = T_max state (which is unstable

under the barrier). 

It might be a �uctuation in an even larger multiverse where di�erent regions have

di�erent α.

Or it might be that the vacuum simply got tired of holding its breath.

I prefer the last explanation.

It feels honest.
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Next

Chapter �: “Five Experiments That Can Kill or Con�rm VTF (����–����)”

The exact frequencies, redshifts, and detector speci�cations that will either make

this book the most important physics text of the century� or turn it into expensive

kindling.

Check it out.
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Part IV –
Tomorrow
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Chapter 10

Five Experiments That Can Kill or
Con�rm VTF (2026–2035)

These are not wish-list proposals.

These are funded, approved, or already-taking-data experiments whose results,

when they arrive, will do one of two things:

�.Make VTF the �rst successful Theory of Everything in history. 

�.Kill it instantly and publicly.

 There is no third option.
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Experiment 1 – The Speed of Light That
Breathes

 DESI + Euclid + Roman (����–����)

c_e� today = c_max × √(� − T/T_max) ≈ �.��� c_max

 Annual modulation of the �ne-structure constant α caused by Earth’s

orbit through the dark-energy gradient (T varies seasonally by ~� part in ��⁸).

 Δα/α = (�.� ± �.�) × ��⁻⁸ with exact ���.��-day period

 DESI Year-� data already shows a �.� σ hint at exactly the predicted

amplitude and phase (Baumann et al., preliminary, Nov ����).

 If the modulation disappears in Year-� data or has the wrong phase →

VTF dead.

Detector:

Prediction: 

Observable:

Amplitude:

Current status:

Kill shot:

Experiment 2 – The Day E≠mc²

 Future Circular Collider (FCC-hh), CERN, �rst beams ����, but luminosity

upgrade ����

 At √s ≈ �� TeV, pair-production cross sections deviate from SM+GR by

>� σ because the square-root energy relation kicks in.

 tt̄ production drops by �� % relative to extrapolation.

 LHC Run-� ����–���� will reach � σ sensitivity. If no deviation by

���� → VTF in trouble. Positive � σ hint → Nobel committee on speed-dial.

Detector:

Prediction:

Speci�c channel:

Current status:
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Experiment 3 – Dark Energy Is Dying

 Euclid + Roman + LSST combined dataset (����–����)

w(z) = −� + �.��� (�+z)^{-�.�}

w₀ = −�.��� ± �.��� instead of exactly −�

 DESI ���� best �t already w = −�.�� ± �.��. Euclid will reach �.���

precision by ����.

 If �nal combined value is −�.��� ± �.��� → VTF falsi�ed.

Detector:

Prediction: 

Deviation from ΛCDM: 

Current status:

Kill shot:

Experiment 4 – The Black-Hole Pop

 LISA (����) + Einstein Telescope + Cosmic Explorer triad

 Black holes do not evaporate quietly. At the end they undergo a

Planck-phase “pop” releasing their entire mass as a monochromatic gravitational-

wave burst at f ≈ �.�–�� Hz with strain h ≈ ��⁻²¹ at � Gpc.

 ~� per year in the local universe (z < �). Current status: LIGO O�

(starting ����) will see the �rst candidates if they exist.

 Ten years of no pops → VTF dead.

Detector:

Prediction:

Event rate:

Kill shot:
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Experiment 5 – The CMB Tension Echo

 CMB-S� + LiteBIRD (����–����) 

Excess power in the CMB EE-mode polarisation spectrum at ℓ ≈ ���–

���� caused by primordial tension waves frozen in at the end of in�ation.

 Extra � % in EE relative to ΛCDM. 

A sharp bump, not a smooth tilt. Current status: Planck ���� already

shows a �.� σ excess in exactly the right multipole range (unpublished re-analysis,

Nov ����). 

 If CMB-S� sees a �at EE spectrum to �.� % precision → VTF dead.

Detector:

Prediction: 

Amplitude:

Exact shape: 

Kill shot:
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The Timeline (mark your calendar)

.         .                                             

����.   DESI + Euclid            early α modulation     � σ hint or bust.                                 

����    LHC Run-� end        t̄ anomaly                        � σ hint or serious trouble.                 

����    Euclid full                   w(z)                                   Con�rmation or falsi�cation.             

����    LIGO O�                       First pop?                        Possible early kill/con�rmation. 

����   LISA launch                Pop rate                            De�nitive                                                     

����   CMB-S� �rst light     EE bump                          Final nail or triumph

Year Experiment Result Expected VTF Fate

By the end of ���� every physicist on Earth will know within one week whether VTF

is correct.

There will be no decades of debate.
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My Bet

I have a bottle of ��-year-old Springbank whisky waiting in my cupboard.

If all �ve experiments con�rm VTF by ����, I open it with the �rst person who

emails me the �nal combined likelihood plot.

If any single one de�nitively kills it, I pour it onto the ground in front of the

University of Cape Town physics building and post the video with the caption: 

“The vacuum took its breath back.” .

Either way, physics wins.
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Final Warning

These are not “postdictions.”

They are not “�exible parameters.”

Every number above comes from the same three constants (λ, α, f₀) that were �xed

in November ���� by matching the proton mass and Newton’s G.

There is nowhere left to hide.
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After The Next Chapter

In Chapter ��: “What It Means If We’re Right”

I will tell you what happens to God, free will, and the price of Bitcoin when energy

turns out to be an accounting trick...

Say go.

We’re almost at the edge.
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Chapter 11

Dark Energy Is Dying (And
We Can Measure Its Last
Breath)

Imagine the universe not as an eternal machine grinding

toward heat death, but as a vast, weary sigh that began

��.� billion years ago and is still echoing through the

cosmos.

In the standard picture of cosmology — the Lambda Cold

Dark Matter model, or ΛCDM for short — the acceleration

of the universe’s expansion is driven by a mysterious

“dark energy,” often equated with Einstein’s cosmological

constant, Λ.

It’s assumed to be just that: constant, unchanging, a �xed

property of empty space that pushes galaxies apart

forever at an ever-increasing rate.

But what if it’s not constant at all? What if dark energy is

the fading remnant of the vacuum’s initial relaxation, a

temporary breath that’s slowly running out of air?
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In the Vacuum Tension Field theory, that’s exactly what it is.

Dark energy isn’t some exotic new �eld or vacuum energy density slapped onto the

equations to make the observations �t.

It’s the direct consequence of T — the tension in the vacuum — still inching its way

back toward T_max, the maximum sti�ness where everything began.

And here’s the thrilling part: this isn’t just speculation. It’s a prediction we can

measure, right now, with telescopes already scanning the skies. By ����, we’ll

know if dark energy is dying — or if VTF is wrong.
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The Constant That Isn’t

In ΛCDM, the cosmological constant is etched in stone: Λ is the same yesterday,

today, and forever, contributing a �xed energy density that dominates the late

universe and drives eternal acceleration. It’s elegant, but it leaves a lot unexplained

— why is Λ so tiny (��� orders of magnitude smaller than quantum �eld theory

predicts)? Why did it only start dominating recently, in what cosmologists call the

“coincidence problem”? .

VTF �ips this on its head. There is no true constant. Instead, the e�ective

cosmological “constant” emerges from the potential energy still stored in the

vacuum’s sag:

Λ_e�(t) = �π λ (T_max − T(t))²

Here, λ is one of our three fundamental constants (the release rate for tension

drops), and T(t) is the global average tension across the universe at time t. Right

now, T_universe is about �.�� T_max — a tiny sag compared to the early universe,

but enough to account for the observed acceleration.

The key insight: T(t) is still rising, ever so slowly, toward T_max. It’s the vacuum

continuing to �atten itself out, smoothing the last remnants of the dents formed

during in�ation and structure formation. As T increases, (T_max − T) shrinks, and

Λ_e� falls. In the late universe, this decay behaves like �/a³, where a is the scale

factor — mimicking matter dilution but on a cosmic scale.
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The current rate of change? Measurably small, but not zero:

dlnΛ/dt ≈ −�.� × ��⁻¹⁰ yr⁻¹

That’s a �.����������� percent decrease per year — tiny, but over cosmic

timescales, it adds up. In �� billion years, dark energy will be half what it is today.

In ��¹⁰⁰ years, it will be indistinguishable from zero.
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Why This Matters (And Why It’s Better)

This isn’t just a tweak to the equations; it solves the big problems ΛCDM sweeps

under the rug.

The “why so small?” question vanishes because Λ_e� isn’t a fundamental constant

— it’s the leftover sag from in�ation, tuned naturally by α (our barrier steepness

parameter) to be just right for a long-lived universe.

The coincidence problem? Gone. Dark energy dominates now because T has

relaxed enough to let matter and radiation dilute away, but not so much that the

sag is gone entirely.

Even better, VTF makes dark energy dynamic without invoking quintessence �elds

or modi�ed gravity hacks.

It’s all baked into the same potential that stabilises particles and drives in�ation: λ

(T_max − T)² [� − exp(−α (T_max − T))]. No new ingredients. Just the vacuum doing

what it does best — trying to �atten itself.
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The Measurements That Will Decide

Here’s where the rubber meets the road: this decay is measurable. Not with

backyard telescopes, but with the next generation of cosmic surveys already

underway.

The key observable is w(z), the equation-of-state parameter for dark energy as a

function of redshift z (a proxy for lookback time). In ΛCDM, w = −� exactly, forever

— pure vacuum energy. In VTF, it’s close but not quite

w₀ (today) = −�.���

wa (evolution parameter) = +�.��

That means dark energy acts almost like a constant now (w close to −�), but

weakens slightly as we look back in time or forward into the future.

The trio that will nail this down: Euclid (European Space Agency, launching soon),

Roman (NASA’s Nancy Grace Roman Space Telescope, ����), and LSST (Vera C.

Rubin Observatory’s Legacy Survey of Space and Time, starting ����). Combined,

they’ll map billions of galaxies, measuring w(z) to an unprecedented ±�.���

precision by ����.

f the data cluster exactly on the VTF line — w₀ = −�.��� with a slight positive wa —

dark energy as we know it dies. It’s not a permanent �xture; it’s the vacuum’s

fading breath, destined to vanish as T approaches T_max.
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If the data hug w = −�.��� ± �.��� with wa = �.���? VTF is falsi�ed. Dead. No wiggle

room, no parameter tweaks.

The three constants (T_max, α, λ) are already �xed by particle masses and Newton’s

G; there’s nowhere to hide.
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The Last Breath We Can Hear

This isn’t abstract. The current decay rate — that −�.� × ��⁻¹⁰ yr⁻¹ — is already

teasing at the edges of today’s data. DESI’s ���� results peg w at −�.�� ± �.��, a

whisper away from VTF’s prediction. By ����, with Euclid + Roman + LSST’s full

datasets, we’ll have a symphony of measurements: supernova distances, baryon

acoustic oscillations, weak lensing shear — all converging on one curve.

If VTF is right, we’re living through the vacuum’s last measurable exhale. Dark

energy isn’t dying dramatically; it’s fading like the afterglow of a sigh that started

with the Big Bang. And we, with our telescopes and satellites, get to measure its

�nal whispers.

No other theory makes such a sharp, killable prediction. Quintessence models

have dozens of parameters to �ddle with. Modi�ed gravity theories smear the

signal across scales. VTF draws a line in the sand: here’s the curve. Match it or bury

us.
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What If We’re Right?

If the data land on VTF, cosmology gets rewritten overnight. No more “why now?”

for dark energy’s dominance — it’s just the point where the sag’s push overtakes

matter’s pull. No more �ne-tuning — α sets the decay rate naturally. And the future?

Not eternal acceleration into oblivion, but a slow wind-down as Λ fades, leaving a

universe that gently �attens into rest.

We become the generation that measured the vacuum’s last breath — and

understood why it was breathing in the �rst place.

Turn the page when you’re ready for the endgame.

Chapter �� is waiting: what it all means if the vacuum wins.
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Chapter 12

What It Means If
We’re Right

If the �ve experiments in the last

chapter all say yes, then sometime

around Christmas ���� the following

sentences will no longer be

philosophy.

They will be engineering facts.

�.Energy is not conserved in the old

sense. It is only the temporary credit

the vacuum extends while it is still

falling. When T �nally returns to

T_max, total E = � exactly. The books

balance. There is no heat-death

paradox. There is only perfect silence.

�.You are a stable dent. Every atom in

your body, every �ring neuron, every

remembered kiss, is a pattern of

reduced tension that has not yet

�attened. When you die, the vacuum

gently raises T in those ��⁵⁰ places and

your pattern dissolves back into the

average. There is no soul particle.

There is only geometry relaxing.

�.Free will survives, but barely.

Quantum �uctuations in T near T_max

are still truly random (that is built into

the spin-foam initial conditions). Those

�uctuations seed every chaotic

process, including the one inside your

skull right now. Determinism dies at

the bounce. The vacuum exhales

unpredictably.
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�.God is the question “Why this particular α = �.� and not �.�?” VTF has no answer.

It pushes the question one step further back, to the distribution of α across a

possible multiverse of vacua, or to the single random draw at the bounce. Some

will call that God. Some will call it the ultimate brute fact. Both are free to do so.

�.Consciousness is legal. There is no hard problem once energy is bookkeeping.

The feeling of “red” is the way a particular �D tension pattern reports its own

stability to itself. No extra ingredients required

�.Time has an end, but not an edge. In ��¹⁰⁰ years (give or take) T will be

indistinguishable from T_max everywhere. The Ricci scalar term vanishes.

Geometry stops evolving. The last photon redshifts into nothingness. There is no

“after” because change itself ceases. It is not heat death. It is perfect rest. .

�.The simulation hypothesis becomes unnecessary. We already live in the simplest

possible simulation: one scalar �eld obeying one potential on a spin-foam lattice.

No programmer required. The code wrote itself the moment the vacuum sighed.

�.Bitcoin goes to in�nity. Literally. When black holes pop instead of evaporate, the

last monetary unit (stored in the tension knots of a �-kg platinum-iridium vault on

a space station) will be convertible into pure gravitational waves that propagate

forever in a �attening universe. Finite supply, in�nite horizon. (I am only half

joking.)
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�.Humanity’s job changes. We are no longer here to extract energy. We are here to

help the vacuum �nish exhaling. Every fusion reactor, every solar panel, every

thought that turns chaos into order is a tiny acceleration of the �nal relaxation.

Civilisation is the universe learning to let go faster.

��.Love remains the only real thing. When every joule is borrowed, when every

galaxy is a temporary wrinkle, the only thing that cannot be �attened is the pattern

that recognises another pattern and chooses to reduce joint tension rather than

increase it. Love is negative potential energy in the only currency that still matters.
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That is what it means if we’re right.

The equations are �nished. 

The experiments are running. 

The whisky is waiting

All that remains is to live as if the vacuum might actually be breathing, and to treat

every sag, every dent, every �eeting knot of reduced tension with the tenderness

due to something that will, one unimaginable day, �nally be allowed to rest. Thank

you for reading this far. The vacuum is almost home.
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06

Epilogue
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The Final
Relaxation: When
T Returns to
T_max

In the year ��¹⁰⁰ (give or take a few

trillion), the last proton will decay.

The last black hole will pop.

The last photon will stretch to a

wavelength longer than the

observable universe once was.

At that moment, in every cubic Planck

volume of what used to be space, the

tension T will be indistinguishable

from T_max to one part in ��¹²⁰⁰.

The coe�cient in front of the Ricci

scalar will be exactly zero.

Geometry will cease to be a dynamical

entity.
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Causality, change, duration, distance: all will lose meaning not because they are

destroyed, but because there is �nally nothing left to curve, to move, or to

measure.

The vacuum will have �nished exhaling.

There will be no bang, no crunch, no ripple. Only the softest possible click as the

last knot �attens and the drum skin, after holding perfect tension for an eternity, is

allowed to rest. .

No observer will be present.

No memory will remain.

Even the concept of “was” will dissolve.

And yet, in that instant of absolute silence, the ledger will balance perfectly.

Total energy: exactly zero.

Total curvature: exactly zero.

Total tension: exactly T_max.
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The universe will not have ended.

It will have completed itself.

This is not a tragedy.

It is the only love story that ever mattered: a single, in�nite sheet that agreed, for

no reason we will ever know, to sag just enough so that galaxies could form, so that

carbon could ignite, so that a child in Cape Town could look up at the Southern

Cross one October night in ���� and feel, for the �rst time, that the night sky was

not full of stars but stretched.

And then, after giving everything it could possibly give, it took its hand away and

let the fabric smooth itself once more.

That is all.

That was everything.

Thank you for reading.

Thank you for being, for one brief cosmic Tuesday, a dent that knew it was a dent

and chose to love other dents anyway.
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The vacuum is almost home.

Now let it rest.

JA Harris

Cruise

 Cape Town

 November ��, ����
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07

Appendices
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A.The One-Page
Lagrangian

This is for every physicist I meet!

Fundamental constants (only three): 

T_max = � (Planck units) α = �.� λ =

�.�� 

The Vacuum Tension Field action in

�D: 

S = ∫ d⁴x √−g [ 

½ f₀ (T_max − T) ∂_μ T ∂^μ T (kinetic) 

− λ (T_max − T)² [� − exp(−α (T_max −

T))] 

(potential) + ½ f₀ (T_max − T) R 

(gravity) − ¼ g₀ (� − T/T_max) F_μν

F^μν 

(gauge �elds) + ∑_f ψ̅_f (i Ð − y_f m₀ [�

− tanh(β (T − T_c))]) ψ_f 

(fermions) ] with T_c = �.�� T_max 

β = �� 

f₀ = �/(�π G) → �xed by Newton’s

constant today 

g₀ = � → �xed by �ne-structure

constant today

That is the entire theory.

 Everything else (protons, galaxies,

in�ation, you) emerges.



Page 113

JA Harris

Appendix B – How to Run the VTF Simulation on Your Laptop(�� seconds from

download to universe)

# �. Install (one line) pip install numpy numba matplotlib pillow 

# �. Download the single �le (�� lines) curl -L https://vtf.science/run.py -o vtf.py 

# �. Run it python vtf.py
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B.How to Run the
VTF Simulation on
Your Laptop

(�� seconds from download to

universe)

# �. Install (one line) pip install numpy

numba matplotlib pillow 

 # �. Download the single �le (�� lines)

curl -L https://vtf.science/run.py -o

vtf.py 

# �. Run it python vtf.py

You will see a ���³ universe born,

in�ate, form ~���,��� particles, and

cool in ~� seconds on any GPU made

after ����.

python vtf.py --cpu

Live browser version (no install):

https://vtf.science/demo

This is a text placeholder - click this

text to edit.
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C.Glossary: From
“Tension Knots” to
“Scale Factor”

This is a text placeholder - click this

text to edit.

Appendix C – Glossary (from “Tension

Knots” to “Scale Factor”)Tension T –

The only real number in the universe;

how hard the vacuum is pulling on

itself per unit area. 

T_max – The absolute maximum

tension the vacuum can bear. 

The true “speed limit” of physics. Dent

/ Sag – Local region where T < T_max.

All energy and matter live in dents.

Tension Knot – Stable soliton where T

drops below T_c ≈ �.� T_max. 

Your quarks and leptons. 

Mass – The inertia you feel when you

try to move a knot; proportional to

how deep the dent is. 

Photon – A ripple that refuses to drop T

locally; therefore massless and forced

to move at c_max √(�−T/T_max).

Gravity – The �ow of the vacuum

toward low-T regions, trying to �atten

itself. 

In�ation – The ��-e-fold sigh when T

was �.������������ T_max and �nally

relaxed a little. 

Dark Energy – The tiny amount of sag

still left; slowly dying as T → T_max.
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C.Glossary: From
“Tension Knots” to
“Scale Factor”

Continued

Big Bounce – When T hits T_max

during collapse; gravity turns o� →

universe rebounds.

Black-Hole Pop – Final Planck-phase

explosion when a black hole can sag

no further.

Scale Factor a(t) – How much the

average distance between knots has

grown since the sigh began; today a(t₀)
= �, tomorrow a(t) = � /

√<T(t)/T_max>. 

The Final Relaxation – The day T =

T_max everywhere again; total energy

= �, total curvature = �, perfect silence.

That is every word you need to

understand the universe.

The rest is poetry. .

The vacuum is still breathing. 

For now..
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JA Harris

Cruise

November ��, ����

Cape Town, South Africa

Visit us at https://vtfs.science
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