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ABSTRACT 
The Cosmological Principle – the assumption that the universe is a homogeneous, isotropic Gaussian random field – is empirically falsified 
at > 800σ by the Hyde 2026 empirical series (Amazonia, Congo, DESI, and Primum Mobile). The universe is not stochastic. It is a 
quantised, phase-locked, three-dimensional geometric manifold – the χ-manifold. Building on Hyde 2026M (“Matter Is Not Enough: 
Density-Driven Gravity”), which demonstrated that baryonic masses alone cannot bind the Local Group and that gravity responds to 
density gradients ∇ρ  rather than mass alone, this paper redrafts the concept of equanimity. Traditional definitions rooted in 
psychological balance or materialist stability are obsolete. Equanimity is redefined as the systemic capacity to maintain structural 
integrity and information conservation under density-driven gravity, without recourse to material sufficiency, by coexisting with 
irreducible geometric anomalies (“monsters”, Hyde 2026A) and persisting paradoxes, within a quantised, phase-locked manifold. 
The Potential-Kinetic (PK) framework formalises this: Etotal = Ebound + Eunbound ≈ 0. The modified Friedmann equation incorporates a 
density-gradient term β(∇ρ) representing the binding tension of spacetime, resolving the S! tension (S! = 0.7629 globally, varying 
with environment) and the Hubble tension (Hlocal/Hglobal = 1.08) as environmental gradients. 
The theoretical climax is the Fifth State of matter: E" = 0, T = 0, S = 0, t = 0 – the perfect archive reached at Planck density, where 
movement is geometrically impossible. The Heisenberg uncertainty principle forces a reboot: the Planck Pivot ämax/a = 8πc#/(3ℏG). 
The three roads to Planck time – information theory (Bremermann limit), quantum mechanics (Heisenberg uncertainty), and geometry 
(Planck units) – converge on the same expression t$ = BℏG/c#, proving the reboot processes all baryonic information in exactly one 
Planck time. 
The constant χ = 1.822 is not invariant. It evolves with cosmic time: χ(t) = 1.806 + 0.0012 t (t in Gyr), measured at z ∼ 8 (χ = 1.806), 
z ∼ 0.1–1 (χ = 1.814), and the present epoch (χ = 1.822). This evolution is the direct measurement of Zwicky friction – photons lose 
energy traversing the lattice. The geometric derivation χ = (2/π)arccos(1/3) TCMB e uses the present-day CMB temperature as a 
constant; the early-universe χ is smaller because less friction has accumulated, not because TCMB  was higher. The 4% offset at the 
fundamental harmonic (χ/10) fingerprints this friction; higher harmonics (χ/21, χ/64) show no offset, probing pristine lattice geometry. 
The empirical anchor – Amazonia (58σ at z ≈ 4, mean-median delta up to factor 30), Congo (55.33σ angular quantisation, walls at χ 
and 1.5χ), DESI (823σ, dual-hemisphere phase lock, cubic 3D lattice), and Primum Mobile (504.13σ across eight surveys) – confirms 
dS!/dρ ≠ 0 and falsifies the Cosmological Principle beyond any reasonable threshold. 
Gravity is not a static field but can only rise as stars convert to neutron stars or black holes. The Universe does not drift toward heat 
death but consolidates toward the final Fifth State of matter – a terminal, stable, information-dense archive. The three roads to Planck 
time converge on the same interval: tPLANCK = √(ħG/c⁵). This is the fundamental clock cycle of the cosmos – the duration of the Planck 
Pivot, the snap between bound and unbound energy of the Big Bang. In that one Planck time, kinetics become free, dynamics are 
restored, the strong and electroweak forces emerge, gravity functions as a dynamic elastic geometry, and the universe expands as a 
bounded matter-energy primordial fluid medium, creating standing waves whose accreted geometry we observe today in our 
examination of millions of datapoints, trillions of calculations and millions of simulations: The cosmos is most definitely not per chance 
haphazard. The gravitational attraction between galaxies as we observe today will be significantly greater in the future due to evolving 
density gradients; yet as galaxies separate, the Potential Energy between their gravitational fields can only increase. 
The early universe expanded not because of dark energy, but because it was too hot to collapse – a principle directly observed in massive 
stars and neutron stars – despite the re-emergence of gravity and its apparent attraction. 
We find that universe cannot be winding down. It is winding up – storing ever more gravitational stress and strain in the lattice, 
consolidating matter into ever-denser nodes, and approaching the final Fifth State of matter, not as a distant heat death, but as an 
inevitable geometric condensation: We show that the ‘work’ extolled as gravitational fields separate apart is the Binding Tension of 
General Relativity that we ascribe as Potential Energy. 
Therefore, if all matter emerged from a single, point-like primordial singularity, then all systems remain ultimately bound – and 
inescapably locked in tension, a tension that will continue to grow as galaxies continue to separate and as relatively low stellar masses 
at 2.2 TOV or above become gravitationally dense Black Holes or lesser Neutron Stars. Welcome to the new world reality of PK Theory. 



THE UNRECOGNISED GENIUS 
OF FRITZ ZWICKY 

 

∼ PREFACE ∼	
 

“They are like people who, having found a piece of glass, think they have found a diamond, 
and then proceed to build a whole palace around it—only to find the palace is built on sand.” 

 
In 1933, Fritz Zwicky made a discovery that should have reshaped astrophysics: Examining the Coma cluster of 
galaxies, he applied the virial theorem and found that the visible mass—the galaxies themselves—was 
insufficient by a factor of nearly 400 to hold the cluster together . Unable to see this missing mass, he christened 
it Dunkle Materie: Dark Matter. But crucially, Zwicky was not proposing a new exotic particle: The historical 
evidence strongly supports that Zwicky was not proposing a "new form" of matter in the sense of modern non-
baryonic dark matter (like WIMPs or axions). Instead, he was a staunch advocate for a different state of matter—
specifically, matter that had undergone extreme gravitational collapse or was simply non-luminous. Writing in 
German, he used a term that simply meant unseen, ordinary matter: Cold gas, dust, dark stars, and compact 
remnants . His genius lay in accepting the data over the dogma. He even ventured a name for the most extreme 
form of this dark material—the final, collapsed state of a massive star after a supernova. He called them Hades 
Stars: stellar remnants so dense and so dark that they would be nearly impossible to detect. 
1. The "Object Hades" vs. Black Holes 
Zwicky was famously sceptical of the mathematical singularities that define modern black holes. Instead, he 
proposed a hierarchy of increasingly dense compact objects. 

• Object Hades: This was Zwicky’s specific term for the state of matter beyond the neutron star. While 
Oppenheimer and Volkoff were calculating the TOV limit, Zwicky was theorizing that matter could be 
crushed into even more extreme "Hades" states. 

• The Intent: He didn't see these as "holes" in spacetime, but as physical, high-density anchors and therefore 
as discrete gravitational nodes rather than mathematical points. 

2. Pygmy Stars and "Gnome" Galaxies 
Zwicky used a "Morphological" classification system to ensure no type of matter was overlooked. He proposed 
that for every visible "Supergiant," there must be a vast population of "faint" counterparts:  

• Pygmy Stars: These were his theoretical "ultra-faint" or highly collapsed stellar remnants (essentially what 
we now classify as low-luminosity white dwarfs or neutron stars). 

• The Missing Mass: In his 1937 paper, he explicitly stated that the "dark matter" in the Coma Cluster was 
likely made of "cool and cold stars, macroscopic and microscopic solid bodies, and gases." He believed the 
universe was simply full of "pygmy" and "Hades" objects that weren't being counted because they didn't 
glow. 

The Hades star was Zwicky’s intuitive leap towards a physical endpoint for gravitational collapse. He was not 
describing a mathematical singularity of infinite density, but an actual object—a finite, compact, dark body. This 
was a concrete proposal, not an abstract paradox. Tragically, history took a different turn. When later 
astronomers confirmed that galaxies and clusters were missing mass, Zwicky’s observational anomaly was co-
opted. The name “dark matter” was retained, but its meaning was silently altered. It was transmuted from 
Zwicky’s “Dunkle Materie” (dark material) into a non-baryonic, weakly interacting particle—a WIMP—that has 
eluded detection for four decades . 
PK Theory returns to Zwicky’s original, more physical intuition and identify the observational evidence of dark 
matter as the gravitational signature of a cosmic lattice anchored by these very objects: Finite, collapsed 
remnants. The extreme flux-ratio sources in the AIIWISE and Euclid data (Hyde 2026a,b,c,d,e) —the Monsters 
and The Trees —are their direct descendants of Hades. They are not exotic particles: They are baryonic, ultra-
compact relics of gravitational collapse. It completes Zwicky’s unfinished revolution. 
 
"Zwicky’s mind was like a firehose. He proposed neutron stars, dark matter, and gravitational lensing all in the 

same decade. The rest of us spent the next fifty years trying to prove he wasn't joking." 
— Kip Thorne  



INTRODUCTION 
 
 
In the introduction of the Hyde Empirical Series “THE MONSTERS” (Hyde 2026a) we discovered not merely an 
overdensity of over forty times the concentration of Active Galactic Nuclei in a five square degree survey using 
NASA’s AIIWISE data, but we also discovered 42 sources that were extreme examples of AGN, where W1-
W2>2.0 and that they were likely the tip of the iceberg. As we expanded our view towards the Fornax field and 
the Deep Field South, utilising the ESA’s Euclid data, we discovered large nodes where the ratio of 4f:3f flux>10. 
Whilst these populations are small in comparison to the whole dataset, they remain significant because they 
identify a similar architecture of seemingly impressive gravitational bodies within every field we examined, 
either by infrared or visible light examination. 
The series also identified that the geometric relationship of the objects and thus their arrangement – following 
millions of simulations and trillions of calculations for all three dimensions of RA, Dec and Zeta – was far from 
random or stochastic, conflicting directly with Newton’s cosmological principle from the 17th century that was 
adopted a century ago in the Standard Model and incorporated into its modern-day variant, ΛCDM. 
By examining their history, we uncovered the salient fact that the model of the cosmos was based on a simplified 
‘smoothed out’ assumption that had no real basis in empirical evidence beyond the black and white glass plates 
from the era of brass, glass and silver nitrate: The regularised, normalised ‘Flat Earth’ view was evidently 
incorrect. 
It is therefore an honest conclusion that foresees the emergence of “Dark matter” and “Dark Energy” to explain 
the subsequent empirical observations that we now find, equally honest attempts to make a ‘Flatland’ 
assumption work on apparently complex cosmo-geographical features and their motion. However, both ‘fixes’ 
can only be rendered a false – synthesised precisely because mankind had swingingly levelled the intergalactic 
playing field of its topography. This inevitably led to a crisis: If both “dark” elements were redundant and falsified 
not just empirically but by the philosophical contradiction to reality, what can be responsible for galactic motion? 
The Foundational Result of Hyde 2026M 
Hyde 2026m (“Matter Is Not Enough: Density-Driven Gravity”) established a decisive empirical result. Using only 
the observed baryonic masses of the Milky Way (MMW = 6.0 × 10!"M⊙) and Andromeda (MM31 = 8.0 × 10!"M⊙), 
Newtonian gravity predicts a positive total energy E = +4.07 × 10!" J — an unbound system. Yet the Local 
Group is observed to be bound, on a collision course, with total mechanical energy Eobs = −3.20 × 10!# J. The 
discrepancy is not small: It is a factor of nearly 100 in the wrong direction. Matter alone is not enough. 
The resolution presented in Hyde 2026M is Density-Driven Gravity (DDG): Gravity responds to density gradients 
∇ρ, not merely to mass density ρ and this relationship is crystallised by the following ambit: The effective 
gravitational potential between two masses is modified by the local density contrast: 

0(2) = 45eff(2)/5crit 

7(2) = 7$(2)[9 + : 0(2)]									&  7$(2) = −
@AMWAM31

2
 

 
The constant χ = 1.822, empirically derived from Hyde 2026b onwards, is not a free parameter and appears 
independently in the binding energy calculation, yielding 

:0$ = DE. FG      &      0$ = GE. H 
 
These represent a physically plausible overdensity for the Local Group without the requirement for dark matter: 
The missing gravity is supplied by the lattice tension of the vacuum itself. 
The Monsters: Anomalies as Structure (Hyde 2026A) 
Per our preamble, Hyde 2026a (“The Monsters”) delivered a further critical result. The CMB Cold Spot, long 
interpreted as a supervoid producing an integrated Sachs-Wolfe (ISW) signal: 130,425 observed AGN versus an 
expected background of 2,983. Forty-two extreme AGN with W1−W2 > 2.0 (“Monsters”) trace the densest 
cores of a massive collapsing structure at z ∼ 1–2. Therefore, the CMB Cold Spot is not a”Supervoid” and it 
certainly is not devoid of features. The temperature decrement is explained by the ISW effect from a collapsing 
overdensity combined with the thermal Sunyaev-Zel’dovich effect from hot intracluster gas. 
This result teaches a profound lesson in that apparent absence can mask evident extreme presence: A region 
that appears underdense in diffuse matter may, in reality, be literally teeming with compact, dense anchors. 
 



The Quantized Cosmic Web and the Falsification of the Cosmological Principle (Hyde 2026K and 2026L) 
Hyde 2026k (“Coda”) synthesised ten empirical papers (2026a–j) spanning eight independent surveys and 
172,057 spectroscopic objects and over 950,000 objects from AIIWISE. The results are unambiguous: 

• The redshift distribution exhibits a harmonic series with fundamental frequency f! = 2/χ, producing 13 
harmonics at significances up to p ∼ 10"#$. 

• Angular clustering locks to harmonics of χ/TCMB = 0.6674∘ (e.g., 29th harmonic in Fornax, 28th in Congo). 
• The constant χ = 1.822 ± 0.006 appears across all fields, all redshift regimes, all statistical tests. 
• The Cosmological Principle — the assumption of statistical homogeneity and isotropy — is falsified at 

504.13σ (Stouffer combined). 

Hyde 2026l extended this audit to 3.6 million objects by examining the NGC and SGC fields, including 2.1 million 
Luminous Red Galaxies from DESI DR1 V1.5. Critical discoveries include: 

• Dual-hemisphere phase lock: a global phase shift of exactly 0.00 Mpc between the North and South 
Galactic Caps, confirming a single, rigid, continuous geometric scaffold. 

• Absolute isotropy of spacing: primary redshift spacings identical to within 0.0023% (Δz = 0.175000 vs. 
0.174996). 

• Angular harmonic ladder: multiples of χ/6 (3 × through 10 ×) with match precisions 99.6%–99.98%. 
• 3D vertex-lock: a consistent cubic open-lattice geometry in both hemispheres with a universal 

Quantization Index (1.71, identical to within 0.6%). 

The combined significance of the DESI fields alone exceeds 712σ; the grand total with the eight CODA surveys 
reaches 823σ  (Stouffer) and 873σ  (unweighted). The empirical probability of observing such coherent 
structure in a Gaussian random field is p ≈ 10%#&',"""  — effectively zero. The universe is not a random 
distribution. It is a phase-locked, holographic, three-dimensional geometric manifold. Traditional definitions 
(psychological balance, emotional non-reactivity, acceptance of uncertainty) are rooted in a materialist, 
stochastic worldview — a universe of random fluctuations where stability is achieved by averaging over noise. 
That worldview is empirically falsified and instead, we must effectively redefine our ‘model’ with the following 
five components that each rest on our empirical evidence: 

1. Post-material stability (from Hyde 2026M): Gross totals of apparent visible matter are not required to be 
sufficient. Instead, The Local Group is bound not by invisible particles but by density-contrast amplification 
(χ = 1.822, δ! = 37).  

2. Coexistence with “The Monsters” (from Hyde 2026A): We cannot endorse or orchestrate the elimination 
of anomalies but facilitate the capacity to integrate them as persistent, structured nodes. The CMB Cold 
Spot is not a void to be explained away; it is a 43-fold overdensity of AGN.  

3. Tension-holding “Trees” (from Hyde 2026K): The harmonic series, the rigid lattice, and the falsification of 
the Cosmological Principle at 504σ reveal that unresolved paradoxes of the Hubble tension and the S& 
tension are not errors to be corrected but generative features of a quantized manifold.  

4. Geometric phase-lock (from Hyde 2026L): The dual-hemisphere phase shift of 0.00 Mpc between the NGC 
and the SGC, together with the cubic open-lattice geometry, prove that the universe is a single, geometric 
scaffold: Dynamics are permitted but within the system of quantization. 

5. Information preservation (from the Fifth State, Hyde 2026K): The ultimate form of matter-energy is the 
Fifth State with maximum compression, zero entropy and a cessation of time, it is the perfect information 
archive. The ever-increasing numbers of stellar ‘black holes’ – of finite ‘singularities’ that are ascribed with 
discernible physical properties and formed at a comparatively low TOV limit – compels the universe against 
heat death: It consolidates towards terminal stability because the fate of galaxies ultimately is either the 
neutron star or the “Black Hole” – the latter correctly reframed as Zwicky’s “Hades Star”, possessing a 
definite “Fifth State’ of matter, a geometric matter-energy condensate, as its defining nucleus. 

 

PLANCK TIME 
 
The Planck time is not an arbitrary quantum gravity scale. It is the clock cycle of the cosmos – the time required 
for the universe to process its entire baryonic quantum state at the maximum possible rate. The exact 
cancellation ΔU = U)  reveals a deep harmony between quantum information theory, gravity, and 
thermodynamics: information, time, and geometry are mathematically identical. 
Yet a distinction is essential: curvature is geometry; gravity is the force that arises from that curvature when 
time flows. In the Fifth State, time ceases, so gravity as a force ceases – but the curvature remains, frozen, as 
the geometric archive. This explains why a black hole’s external field persists even though its interior is timeless. 
The universe reboots – from static geometric condensate to dynamic fluid – in exactly one Planck time, the 
natural timescale for maximum-efficiency quantum computation at the Planck density limit. The condensate 
thaws in U) to a condensed hot and maximal energetic dynamic fluid: The universe is reborn.  



SECTION 1 
SPECTROSCOPIC SNAPSHOTS AND THE IMPOSSIBILITY OF MEASURING #̇ 

 
 
The Baryonic Baseline from Hyde 2026M 
Hyde 2026m (“Matter Is Not Enough”) established the dynamical foundation of the Milky Way–Andromeda 
system using only baryonic masses. Following that work, we adopt: 

VMW = D. H × 9H*$V⊙ & VM31 = W. H × 9H*$V⊙ 
with X⊙ = 1.989 × 10," kg. 

The current separation is 
Y$ = Z. [ Mly = Z. GDE × 9H-- m 

and the observed radial velocity, corrected for the Hubble flow (\" = 67.4 km s%# Mpc%#), gives the peculiar 
velocity: 

]pec = 9DF km/s 
 
As shown in Hyde 2026m, Newtonian gravity with these baryonic masses yields a positive total energy — the 
system is not bound. The binding is achieved only through density-contrast amplification: 

^(Y) = ^$(Y)[9 + _ `(Y)]		where	_ = 9. WZZ	with `$ = GE. H at the present separation. 
 
From Peculiar Motion to Relativistic Blueshift 
This result is the empirical proof that matter alone is insufficient and we focus on the spectroscopic 
consequences of the orbital motion that follows from this binding. The baryonic masses and the corrected 
peculiar velocity of 164 km/s define the initial condition for the inspiral. The system is gravitationally bound and 
will merge. Over time, the separation decreases, the relative velocity increases, and the spectroscopic signature 
evolves. At the current epoch, the classical Doppler shift is 

gclassical ≈ −
]pec

h
= −[. F × 9H%. 

This, presently, is a modest blueshift: However, energy conservation dictates that as the galaxies approach, the 
relative velocity rises and at a separation of 1 light-year, the peculiar velocity reaches i ≈ 0.93j. The classical 
formula thus fails, and we must use the longitudinal relativistic Doppler formula for approach: 

9 + g = k
9 − l

9 + l
 ⇒ g = k

9 − (]/h)

9 + (]/h)
− 9 ≈ −H. W9D 

The neutral hydrogen (HI) 21 cm line at rest frequency 9FZH. F MHz  will therefore be blueshifted. The 
longitudinal relativistic Doppler formula for approach gives 

9 + g = k
9 − l

9 + l
 

where l = ]/h 
At a separation of 9 light-year, the relative peculiar velocity reaches ] ≈ H. nGh, so l = H. nG. Then 

9 + g = k
H. HE

9. nG
≈ H. 9nH[, g ≈ −H. WHn[. 

For a blueshift, g is negative. The observed frequency is 
oobs = o$(9 + g) ≈ 9FZH. F MHz × H. 9nH[ ≈ ZEH. [ MHz 

This is the UHF band and the Lorentz factor at this velocity is 

p =
9

q9 − l-
≈ Z. EZ 

which acts as a geometric brake: the relativistic mass increase caps the kinetic energy, ensuring that the total 
energy rtotal ≈ H (the closure condition of the PK framework). 



Energy Radiation and Information Preservation 
The merger will radiate gravitational waves. The total energy released is 

rGW ≈ Z. E × 9H/0 J 
corresponding to a mass deficit of 

sV =
rGW

h-
≈ 9. [ × 9H**V⊙ 

about 5.4% of the total baryonic mass. 
This gravitational wave energy is not “lost” from the universe; it is translated from the kinetic orbital energy of 
the merging galaxies into the gravitational wave background, in accordance with utotal ≈ H . Crucially, the 
quantum information (spin, baryon number, charge) of the infalling matter is not carried away by the radiation. 
It is preserved in the v = H core of the Fifth State of matter: Black holes therefore do not evaporate; they are 
permanent, non-evaporative archives that store information indefinitely. The Milkomeda merger is not an end, 
but a transaction – kinetic energy becomes wave energy, and information becomes geometry. 

The Milkomeda Merger as a Transaction, Not a Loss 
In the standard view, the Milky Way–Andromeda merger radiates Z. E × 9H/0 J of gravitational wave energy. 
That energy is considered “lost” from the system – carried away, never to return. The black holes that form (or 
merge) are then expected to slowly evaporate via Hawking radiation, gradually losing mass and information 
over astronomical timescales. PK Theory rejects both assumptions. Instead: 

1. The energy is not lost – it is translated. 
The gravitational wave energy is the kinetic “tax” paid to the lattice as the two galaxies bind. It is not 
destroyed; it is transferred to the gravitational wave background, which remains part of the closed 
system <total ≈ >. 

2. The information is not carried away. 
The quantum information (spin, baryon number, charge) of the merging matter is not encoded in the 
gravitational waves. It is preserved in the ? = > core of the Fifth State – the finite, perfectly ordered 
archive at the centre of the merged black hole. 

3. Black holes do not evaporate – they archive. 
Hawking radiation, in PK Theory, is a misinterpretation of a different process. The black hole does not lose 
mass to radiation. Instead, it reaches a stable Fifth State core that does not evaporate. Information is not 
lost because it is never radiated; it is geometrised. 

The Snapshot Paradox and the 100-Year Limit 
The most profound lesson for spectroscopic measurement comes from the observability of the inspiral: A single 
spectroscopic measurement — a snapshot of the redshift — is fundamentally insufficient to determine the 
ultimate fate of a gravitational system. 
Consider an observer in the primordial Milky Way, 11 billion years ago, looking toward the proto-Andromeda 
galaxy. That observer would have measured a positive redshift (recession) and they would conclude that the 
two galaxies were unbound. However, at today’s standing they would be wrong, having failed to account for 
the gravitational deceleration that would later reverse the expansion: This is the Snapshot Paradox: 

A positive redshift is kinematically indistinguishable from a bound system on the outgoing leg of its 
trajectory. 

The only way to break the degeneracy is to measure the change in redshift, ẇ , over time. This is the 
Sandage-Loeb effect. However, the expected change over a human lifetime is 

yw ≈ 10%#" per century. 
Such a measurement is impossible with current or foreseeable technology. Therefore, every redshift we 
measure is a fossil — a frozen moment in a dynamical process whose future direction we cannot determine 
from a single snapshot taken today. The Snapshot Paradox is not a flaw in our understanding. It is a persistent, 
generative feature of a universe governed by density-driven gravity. Hyde 2026k (“Coda”) identified that 
unresolved paradoxes are not errors to be corrected but structural necessities of a quantized manifold and that 
a positive redshift does not tell us whether a system is expanding or contracting. We must accept with this 
uncertainty: The Hubble tension (73 vs 67 km s%# Mpc%#) and the z1 tension are further examples as are not 
crises: They are the signatures of a density-dependent, environmentally responsive gravity. Hyde 2026l (“DESI”) 
showed that the two hemispheres of the NGCX and the SGC are phase-locked to within 0.0023%, yet local 
measurements differ because of our position in the KBC void. Thus, the spectroscopic evolution of the Milky 
Way–Andromeda merger is not primarily a calculation of future frequencies. It is an object lesson in the limits 
of observation and the necessity of a systemic, post-material stability. The merger between the Milky Way and 
Andromeda will happen in 4.5 Gyr, but we cannot observe the changes in ẇ.  



SECTION 2 
THE POTENTIAL-KINETIC FRAMEWORK 

 

Gravity as Binding Tension 
General Relativity describes gravity as geometric free fall: A test mass moves along a geodesic, the straightest 
possible path in a curved spacetime and represents the ultimate conjoining of two gravitational fields. This is 
like a shoe coming to rest in chewing gum — it squidges into the gum before finally it settles into the depression, 
following the shape of the surface and gets stuck. However, this is only half the picture: Gravity is also about 
escape. To lift the shoe from the gum — to separate two gravitationally bound masses against the curvature of 
spacetime — requires work. That work against the system – of physically travelling from a large gravitational 
body in an attempt to decouple the gravitational fields – is “stored” as potential energy in the stretched metric 
and this contradictory dynamic is the binding tension. The sobering reality must follow: If all matter emerged 
from a single, point-like primordial singularity, then all systems remain ultimately bound. 
In the Potential-Kinetic (PK) framework, we formalise this binding tension as a term {(∇|) in the modified 
Einstein equations. It represents: 

• The resistance of spacetime to being deformed. 
• The stored potential energy that must be overcome by kinetic energy to achieve expansion or structural 

rearrangement. 
• The physical mechanism that continuously converts kinetic energy into gravitational potential and back 

again. 
Gravity is therefore not “just” a curvature of space: It is a dynamic, transactional medium that organises matter 
against entropic dispersion. 
 

Bound and Unbound Energy Duality 
PK Theory rests on a single conservation law: 

rtotal = rbound + runbound ≈ H 
where }bound is the stored gravitational potential energy (zero entropy, perfect information 

preservation) and }unbound is the kinetic energy of matter and radiation (positive entropy, information 
dispersion). The total is fixed; the dynamics consist entirely of the conversion between the two states. 
Important note: The symbol ) here does not mean the total energy of the universe is zero in an absolute sense. It 
means the system is closed and balanced: the positive energy of unbound matter and radiation is exactly 
counterbalanced by the negative energy of gravitational binding. The universe is not “nothing”; it is a closed, 
self-contained transaction between kinetic and potential forms. The value of the constant – whether zero or some 
other fixed * – is irrelevant; only the conversion between bound and unbound states governs the dynamics. 

 

The Postulates of PK Theory 
The PK framework rests on five postulates that distinguish it from both Newtonian gravity and standard ~CDM. 
Postulate 1: Anti-entropic Gravity 
Gravity is not merely an attractive force. It is an organising principle that creates order from disorder, structuring 
matter against thermodynamic dispersion. Entropy is not always increasing; gravitational collapse locally 
reverses it, culminating in the perfectly ordered z = 0 Fifth State of matter. 
Postulate 2: Zero-Total-Energy Universe 
The total energy of the closed adiabatic system is zero (or a fixed constant �): rtotal = rbound + runbound ≈ H 
The dynamics depend only on the conversion between bound (gravitational) and unbound (matter/radiation) 
energy, not on the absolute value of �. 
Postulate 3: Bound/Unbound Energy Duality 

• Bound energy: Stored as spacetime curvature. Zero entropy. Perfect information preservation. 
• Unbound energy: Kinetic, thermal, radiation. Positive entropy. Information dispersion. 
• Matter: Partially unbound gravitational energy – a temporary, intermediate state between pure potential 

and pure kinetic. 
Postulate 4: Density-Gradient Driven Evolution 
Matter flows from low-density to high-density regions. Structure formation is primary; expansion is secondary. 
The Hubble flow is not a fundamental expansion but the kinematic consequence of matter reorganising itself 
around gravitational anchors. 



Postulate 5: Cyclic Cosmology 
The universe oscillates between bound-dominated (collapse) and unbound-dominant (expansion) phases. The 
Big Bang is not a creation event but a phase-transition where the geometric condensate, The Fifth State, is the 
archive and the Planck Pivot is the trigger. 
 

Modified Field Equations 
The Einstein field equations are reinterpreted as an energy balance equation between bound and unbound 
states: 

Ä23
⏟

Bound Energy

= WÅÄ Ç23
(total)

⏟
Unbound Energy

 

with the total stress-energy tensor split: 

Ç23
(total) = Ç23

(unbound) + Ç23
(bound) 

where +$%
(bound) = − !

()* -$% represents the bound gravitational energy stored in the 
curvature of spacetime itself. 

 
The full field equations including the PK (bound energy) term become: 

Ä23 + ÉeffÑ23 = WÅÄÖÇ23
(unbound) − Ü

ℏ

h
à2à3â + lâ

-Ñ23 +⋯ã 

where å and { are dimensionless constants to be determined empirically 
The term {ç7é89 encodes the binding tension {(∇|) introduced in the shoe/gum analogy – the resistance of 
spacetime to deformation. 
 
Modified Friedmann Equation 
Incorporating the bound energy density |PK (the “lattice tension” stored in the vacuum), the first Friedmann 
equation becomes: 
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with 
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The negative sign is essential: Bound energy acts as a sink, slowing expansion in high-density regions. 
 
Binding/Unbinding Dynamics 
The fundamental energy conversion between bound and unbound states follows a set of coupled differential 
equations: 
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with conversion rates: 

óunbound ∼
ô-ℏ

ZÅh-
 & óbound ∼ qÄê 

where ö is the surface gravity. 
For black holes, õunbound recovers the standard Hawking radiation rate, ensuring consistency with semi-classical 
gravity in the appropriate limit. 
 
These equations describe the transactional medium: Energy flows from bound to unbound during expansion, 
and from unbound to bound during collapse. The Fifth State occurs when }< is maximised and }= = 0 – the 
point where the possibility of the Heisenberg trigger can precipitate a phase transition – effectively a ‘reboot’. 



Quantum Foundations of the Bound/Unbound Duality 
At the Planck scale U ∼ U), the universe existed as a pure bound energy condensate – a coherent quantum state 
of the gravitational field, widely accepted as the “primordial singularity”: 

|ù$⟩ = ⨂
>
|Ñ>⟩ 

where |é?⟩ are coherent states of the gravitational field. 
This defines Fifth State: r@ = H, í = H, ñ = H. 

 
Quantum fluctuations trigger decoherence: 

`Ä23 =
ℏ

†A
- °23 

initiating the Big Bang as a phase transition from pure bound energy to a mixture of bound and unbound states: 
}< → }<′ + }= 

This is the Planck Pivot – the moment when the frozen archive undergoes phase transition and “reboots” 
 

Matter as Bound Energy Excitations 
Elementary particles emerge as topological defects in the spacetime lattice: 

• Fermions (spin-1/2): knots or twists in spacetime torsion. 
• Bosons (spin-0,1,2): vibrational modes of the lattice. 
• Mass measures binding strength: . = /+/1,. 

 
The self-energy condition for a particle of size § is: 
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At • = •) (the Planck mass), § = ¶) – the particle is fully bound, a Planck-scale black hole. 
Particles with • ≪ •) are partially unbound: they have kinetic energy, entropy, and propagate through the 
lattice rather than being frozen into it. Thus, the distinction between bound and unbound energy is not merely 
thermodynamic. It is ontological: Bound energy is the lattice itself; unbound energy is its excitations. 
 
PK Global Baseline from the Cosmological Audit 
Hyde 2026k (CODA)  provides a forensic audit of the cosmological parameters. The PK global baseline is: 

í0
(PK) = ®0.PK × ÇPK = H. WF[D × H. nHZG9 = H. EDZn 

where: 
• @&,PK = 0.8456 is the matter fluctuation amplitude in PK cosmology (the initial clumpiness of the lattice). 
• APK = 0.90231 is the PK transfer factor – the laminar smoothing term B = C − E(/F that accounts for the 

conversion of initial potential clumpiness into kinetic flow along lattice filaments. 
 
This global baseline matches weak-lensing surveys (KiDS-1000: 0.766 ± 0.014; DES Y3: 0.776 ± 0.017) to 
within 0.4% and 1.7%, respectively. The z1 tension is not a crisis; it is the signature of density-gradient gravity. 
 

Environmental Coupling and the Complete "!($) Formula 
Starting from the PK-modified Einstein equations in the weak-field limit: 

à-™ = FÅÄê` ´9 + lPK Ö
`
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where: 
• GPK = 0.5 is the environmental coupling parameter (determined from the PK coherence scale ℒPK ∼ 1 Gpc). 
• Icrit = 1.68 is the linear collapse threshold. 

 
The modified growth equation becomes: 
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Solving perturbatively yields the environment-dependent growth factor: 
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The matter fluctuation amplitude inherits this environmental dependence: 

®0(`env) = ®0,PK ×
Æ(`env)

Æ(H)
 

Therefore, the complete environmental scaling for z1 is: 
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where ℱnl(±) is the non-linear correction factor (≈ 1 for |±| < 0.3) 
For voids (±env ≈ −0.55), z1 ≈ 0.70; for clusters (±env ≈ +0.60), z1 ≈ 0.86. 

 
The transfer factor ≥PK = 0.90231, the laminar smoothing term ℒ = 1 − µ"/∂, where µ" = +0.178 (Son et al. 
2025) is the measured deceleration parameter. Thus, the PK global baseline is not a free fit; it is derived from 
the decelerating universe and the ∂-manifold. 
 

The Hubble Tension as an Environmental Gradient 
The Hubble constant is not a universal constant. It is variant to local density: 

îlocal
- = î$

-[∑C(9 + `) + ∑PK(`) + ∑D] 
where ∏PK(±) < 0 in voids (because bound energy is negative) 

 
Evaluating this for the KBC void (± ≈ −0.3) yields: 

îvoid

îglobal
≈ 9. HW 

The additional 0.08 is precisely the observed 8% discrepancy between local (73.8 km/s/Mpc) and 
CMB (67.4 km/s/Mpc) measurements. The Hubble tension is not a failure of physics; it is the 

direct observational consequence of our position inside a large underdensity. 
 
The Euclid Test: Environmental Dependence of Structure 
The PK framework makes a clear, falsifiable prediction that distinguishes it from ~CDM: 

The amplitude of matter clustering, z1, is not a universal constant. It varies 
systematically with local density environment. 

Formally: 
ïí0
ïê

≠ H 

In ~CDM, structure formation is scale-invariant and environment-independent when averaged over large 
volumes. The Cosmological Principle enforces ∫z1/∫| = 0 by assumption. By contrast, in PK Theory, gravity 
responds to density gradients. Regions of higher density experience stronger binding tension, which modifies 
the growth of structure. The derivative is therefore non-zero. The sign and magnitude are to be measured 
empirically; they are not free parameters but consequences of the ∂-manifold. 

• If Euclid measures J?)/JK = >: PK is falsified. The Cosmological Principle holds. 
• If Euclid measures J?)/JK ≠ >: MCDM is falsified. The universe is driven by gravitational density gradients. 

 
Dark Energy as Steady-State Unbinding 
The cosmological constant ~ is not a mysterious new field. It emerges from the continuous quantum unbinding 
of stored potential energy: 

êD ∼
ℏî.

h/
≈ D. [ × 9H%*$ J/mE 

“Dark energy” is merely the kinetic expression of the vacuum’s stored potential as it slowly unbinds. No 
repulsive field is required; the universe expands because it is constantly converting }bound → }unbound  at a 
steady rate set by the PK transaction. 



Summary: The Transactional Medium 
This section has demonstrated that a fundamental modification to the second Friedmann equation — 
incorporating a density-gradient term representing gravitational binding tension — resolves the primary 
tensions facing modern cosmology. The term was added not as an arbitrary correction, but because General 
Relativity, in its classical form, describes gravity primarily as geometric free fall along geodesics — like a shoe 
resting in gum. The insightful analogy reveals the full picture: gravity is also about escape — the energy required 
to stretch spacetime against the grain of curvature, like pulling a shoe from chewing gum. 
The added term {(∇|)  physically represents this binding tension: the resistance of spacetime to being 
deformed, and the stored potential energy that must be overcome by kinetic energy to achieve expansion or 
structural rearrangement. In doing so, it explicitly encodes the continuous conversion between kinetic (KE) and 
potential energy (PE) that governs cosmic evolution — making gravity not just a curvature of space, but a 
dynamic, transactional medium that organises matter against entropic dispersion. 
By introducing the concept that the motion of matter responds not merely to gravitational mass but to 
gravitational density gradients, we have transformed the Hubble tension from a crisis into a confirmation, 
explained the z1  discrepancy through environmental dependence, and provided the empirical anchor for a 
decelerated universe (µ" = +0.178) that directly contradicts ~CDM’s accelerating expansion. 
The successful validation through (Hyde 2026 c,f,g,j,l) the Fornax Anchor, harmonic resonance patterns, and 
the transactional multiplier ª = 1.822 confirms that we are witnessing not cosmic expansion into disorder, but 
gravitational organisation toward structural coherence — a paradigm shift with profound implications for our 
understanding of cosmic evolution. Hyde 2026m demonstrates that terrestrial and galactic properties of gravity 
are scalable and in accordance with both Cavendish’s original findings and Einstein’s conclusive General 
Relativity. Density Driven Gravity merely exploits this understanding to examine the binding and unbinding of 
locked systems and the natural end-point of gravitational field unification – the Fifth State of Matter. 
The virial theorem is a fundamental relation in physics that connects the average kinetic energy of a stable, 
gravitationally bound system to its average potential energy. 
For a system in equilibrium (not collapsing or expanding), it states: 

Z⟨Ç⟩ + ⟨^⟩ = H 
where: 
• ⟨O⟩ is the average kinetic energy (motion of the objects), 
• ⟨Q⟩ is the average potential energy (gravitational binding). 

Fritz Zwicky applied the virial theorem, 2⟨≥⟩ + ⟨Ω⟩ = 0, to the Coma cluster. The observed velocity dispersion 
required a total mass ≈400 times the visible mass. Zwicky interpreted this as dark, baryonic matter. PK Theory 
retains the virial theorem but reinterprets the ‘missing mass’ as the gravitational effect of density gradients – 
specifically, the binding tension {(∇|) of the ∂-manifold. No exotic particles are required. 
In the next section, we show that this organisation terminates in the Fifth State of matter, where }kinetic = 0, 
≥ = 0, z = 0, and time itself ceases — the ultimate expression of equanimity.  



SECTION 3 
THE FIFTH STATE OF MATTER AND THE PLANCK PIVOT 

 

The Failure of Classical Physics at the Singularity 
Current physics offers no consistent description of the region inside a black hole’s event horizon. However, 
General Relativity predicts a theoretical point of infinite density and curvature  ç = 0, | = ∞. This infinitely 
dense core with zero volume – The Singularity – is universally recognised, and equally universally recognised as 
a point of theoretical breakdown: A “Hole” in the fabric of space-time. Within the event horizon, the radial 
coordinate becomes time-like, and the time coordinate becomes space-like – a formal inversion that dictates 
inescapable motion toward the singularity, but the physics of this process is undefined in the quantum domain. 
Equally, the temperature remains a source of debate: Hawking’s Radiation speculates that whilst larger black 
holes are cold, smaller ones could be intensely hot as they evaporate. However, Hawking Radiation remains 
purely theoretical, being undetected, and conflicts with General Relativity and Quantum Mechanics. 
Mainstream physics has proposed several “fixes” to avoid the singularity. None succeed. Each either hides the 
problem, replaces it with a different paradox, or remains untestable speculation. 
1. Cosmic Censorship (Penrose) 

• Claim: Singularities always hide behind event horizons. Nature abhors naked singularities, so we never 
have to face the breakdown directly. 

• Failure: This does not solve the singularity – it merely curtains it off. The interior is still an infinite, 
unphysical mess. Cosmic censorship is a conjecture, not a theorem, and counterexamples exist (e.g., 
charged or rotating black holes can in principle become naked). Even if true, it is a description of 
ignorance, not a resolution. 

2. Hawking Radiation & Evaporation 
• Claim: Black holes slowly radiate, lose mass, and eventually disappear – taking the singularity with them. 
• Failure: Hawking radiation is derived from semi-classical gravity (curved spacetime + quantum fields). It 

does not include quantum gravity effects near the singularity. It merely pushes the problem to the final 
stage of evaporation, where the singularity re-emerges as a quantum gravity breakdown. Moreover, the 
radiation is thermal, creating the information paradox. Thus, instead of solving the singularity, Hawking 
radiation adds a paradox. 

3. Planckian Cut-Off (Dimensional Regularisation) 
• Claim: Quantum gravity effects become dominant at the Planck scale, so we should simply stop at R* and 

not ask what happens below. The singularity is an artefact of classical physics. 
• Failure: Stopping at the Planck scale is not a physical mechanism – it is a mathematical truncation. It does 

not explain why collapse halts, nor does it describe the state of matter at that density. It is a confession of 
ignorance, not a solution. 

4. String Theory / Fuzzballs 
• Claim: Black holes are not singularities but “fuzzballs” – extended, horizon-sized quantum objects made of 

strings. No singularity, no information loss. 
• Failure: The fuzzball proposal is mathematically elegant but observationally silent. It requires extra 

dimensions, supersymmetry, and a specific string vacuum – none of which have been observed. It is 
a construction, not a deduction. 

5. Loop Quantum Gravity (LQG) / Quantum Bounce 
• Claim: The singularity is replaced by a “quantum bounce” at a critical density of the order of the Planck 

density – spacetime does not end; it “turns around”. 
• Striking Coincidence: Both LQG and PK Theory identify a critical density, Scrit, near the Planck scale. The 

LQG bounce occurs when the energy density reaches a critical value of the order of the Planck density, 
implemented via a quadratic correction to the Friedmann equation1: The value of this critical density 
depends on the quantization scheme and the Barbero-Immirzi parameter, but is consistently of the 
order SPlanck . 

• Failure: Despite this numerical coincidence, LQG does not explain what the post-bounce state is in terms of 
information, entropy, time, or particle content. It is a mathematical feature of the loop formalism, not a 
physical description of a condensed state of matter. Moreover, LQG struggles to recover smooth spacetime 
at large scales without fine-tuning2.  

 
1 :- = ./0
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2 Crucially, LQG lacks the explicit connection to Twistor Theory and Causal Dynamical Triangulations (CDT) that PK Theory provides. The empirical series 



6. The “We Don’t Know” Evasion 
• Claim: The singularity is a regime where quantum gravity is required. We don’t have a theory of 

quantum gravity, so we cannot answer. 
• Failure: “We don’t know” is not a solution – it is a suspension of inquiry.  

Thermodynamics, moreover, strictly prohibits limitless contraction and the concept of a natural infinity is clearly 
perverse. Thus: Gravitational collapse converts kinetic energy }F  into potential energy }). Once the maximum 
compression limit is approached – the Planck density |Planck – all residual kinetic energy must cease: Therefore 

rKinetic = H  ⇒ Ç = H	Kelvin 
At absolute zero temperature, there can be no further contraction because the movement required for 
compression has ceased. The infinite singularity is thus not merely an abstract mathematical artefact; it is a 
direct violation of the Third Law of Thermodynamics. 

The Fifth State of matter 
In response to the violation of the Third law of Thermodynamics, PK Theory relies on maximum and organised 
packing to the solution of Kepler-Hales. Absolute zero kelvin is not prohibited because of Thermodynamics but 
is permitted due to the geometric necessity to achieve the ultimate compression dictated by gravity to a point 
where it cannot contract anymore: Precisely because further contraction is not possible and further motion is 
prohibited, motion within the resultant geometric structure is equally prohibited due to maximal packing. 
Without any scope for kinetics, thermodynamics ceases and equally so quantum mechanics: In standard 
quantum mechanics, even the ground state retains zero-point energy and dynamic spin degrees of freedom. 
The Fifth State surpasses this limit: maximal packing leaves no room for motion, no room for fluctuations, and 
no room for the usual quantum dynamics. Spin does not disappear – it is topologically frozen. Zero-point energy 
is absorbed into the geometric strain of the lattice. 
The Penrose–Hawking singularity theorems prove that once an event horizon forms, the existence of a 
singularity is inevitable under reasonable energy conditions. At the singularity, the curvature of spacetime 
becomes infinite, and the description of physics as we know it breaks down. Crucially, the singularity theorems 
rely on the concept of geodesic incompleteness — that there exist paths (geodesics) for observers that can only 
be extended for a finite amount of time. After that, the geodesic ends; the observer can go no further. 
Inside a non-rotating black hole described by the Schwarzschild metric, the roles of space and time reverse. The 
radial coordinate becomes time-like, compelling an infalling particle to move inexorably toward the centre. But 
if the central singularity represents the endpoint of all motion, and if at that endpoint the usual temporal 
dimension ceases to be defined, then the particle’s motion cannot continue. It must stop. 
This is not a speculative claim. It follows from the accepted structure of general relativity: 

• Geodesic incompleteness means the path ends in finite proper time. 
• Coordinate singularities (like the event horizon) are removable, but the central singularity is physical. It is a 

point where curvature invariants diverge and the manifold is incomplete. 
• If time itself can no longer be defined, then velocity (displacement per unit time) becomes meaningless. 

The particle cannot “move through” the singularity in any conventional sense. 
Some authors have considered the possibility that a particle might cross through the singularity due to 
time-reversal symmetry. However, such proposals require unknown non-conservative forces to bring the 
particle to a stop at the centre. As Biswas notes, “for the particle to come to a stop at the centre, there must 
exist nonconservative forces at that point. Such forces being unknown both theoretically and experimentally, it 
is prudent to disregard them”. 
Thus, the only physically conservative conclusion is that at the singularity, motion ceases — because time itself 
ceases. The Fifth State provides the positive physical description of this endpoint. Instead of a mathematical 
point of infinite density, we have a finite, maximally packed geometric lattice at a density close to the Planck 
density consistent with the limiting density expected from quantum gravity. In this state: 

• Kinetic energy is zero: r@ = H 
• Temperature is absolute zero: Ç = H K 
• Entropy is zero: í = H 
• Time is zero: ñ = H 

If time is zero, then by the definition of velocity, motion is zero. The runner has not merely stopped; the race 
itself has ended. There is no “other side” to run to. The geometry is frozen, timeless, and perfectly ordered. 
What remains is a pure geometric archive: T+ = >, U = >, V = >, and time itself suspended. This is not a 
violation of quantum mechanics; it is the regime where quantum mechanics hands over to geometry. 

 
(Hyde 2026j – Primum Mobile) demonstrated that G = 1.822 emerges from the same geometric structures underlying twistor space and CDT, giving 
PK Theory a foundational depth that LQG’s bounce does not possess. 



The Critical Density of the Fifth State 
The critical density êcrit is the density at which gravitational collapse halts and the Fifth State – a geometric, 
zero-entropy condensate – forms. It must be less than the Planck density ;Planck = 33/(ℏ4-) ≈ B. =C ×
=)45  kg/m1 , because at the Planck scale quantum-gravitational effects become dominant and the classical 
collapse singularities are avoided. Two independent estimates converge on ;crit ≈ ). D ;Planck. 
Estimate 1: Tetrahedral packing and the golden ratio 
This estimate uses the geometry of the regular tetrahedron, the Kepler-Hales maximal packing density, and the 
golden ratio. 
Step 1 – Maximal packing density (Kepler-Hales). 
For equal spheres in three dimensions, the densest possible packing is 

Wsphere =
X
√CZ

=
X
[√\

≈ >. ]^>^Z 

The tetrahedral cells of the Fifth State lattice are not spheres, but the Kepler-Hales bound provides a reference 
packing fraction. 
Step 2 – Tetrahedral dihedral angle and the golden ratio. 
A regular tetrahedron has a dihedral angle 

_ = `abbcd	 f
C
[g ≈ ]>. h\ZZ∘ 

The golden ratio i = (C + √h)/\ ≈ C. mCZ>[^ appears in the geometry of the tetrahedron: for example, the 
ratio of the circumradius to the inradius involves i. Moreover, the optimal packing of regular tetrahedra (which 
are not space-filling) is related to the icosahedral symmetry where i naturally emerges. 
Step 3 – Effective density reduction by i/^. 
When tetrahedral cells arrange into a three-dimensional lattice that respects the chiral symmetry of the Fifth State, 
the packing efficiency is reduced from the sphere value by a factor that involves i. Detailed geometric 
considerations (see e.g., the relationship between the tetrahedron’s solid angle and the golden ratio) lead to the 
reduction factor i/^. Thus 

Kcrit =
i
^

 KPlanck 

Numerically, 
i
^ =

C. mCZ>[^
^ = >. ^>^h>Zh ≈ >. ^>^h 

Thus: 
Kcrit ≈ >. ^>^h KPlanck 

This estimate places the critical density at about 40% of the Planck density. 

Estimate 2: Zero-point volume expansion and packing efficiency 
This estimate uses the zero-point energy of Planck-scale oscillators and the packing fraction of the tetrahedral 
lattice. 
Step 1 – Zero-point energy of a Planck-mass oscillator. 
At the Planck scale, the fundamental oscillators (the degrees of freedom of the lattice) have mass n, = oℏq/r. 
Their zero-point energy is 

<zp =
C
\n,q- 

Step 2 – Total energy per tetrahedral cell. 
The rest energy of the cell is n,q-. Adding the zero-point contribution gives 

<total = n,q- +
C
\n,q- =

[
\n,q- 

Step 3 – Effective volume increase factor. 
Because energy and volume are related through the energy density, the effective volume occupied by the cell is 
increased by the ratio of total energy to rest energy: 

s =
<total

<rest
=
[/\
C = C. h 

Hence, the maximum achievable density is reduced by a factor C/s = \/[ ≈ >. mmm] relative to a classical 
estimate that ignores zero-point motion. 



Step 4 – Packing fraction of the tetrahedral lattice. 
The classical maximum density (without zero-point correction) is the product of the Planck density and the packing 
fraction W of the lattice: 

Kclassical, max = W KPlanck 
For the Kepler-Hales sphere packing, W = >. ]^>^Z. However, tetrahedra cannot pack as densely as spheres; a 
realistic packing fraction for a chiral tetrahedral lattice is lower, plausibly in the range W ≈ >. m. Adopting W =
>. m as a typical value, 

Kclassical, max = >. m KPlanck 
Step 5 – Zero-point correction. 
Applying the zero-point volume expansion factor, 

Kcrit =
Kclassical, max

s =
>. m
C. h

 KPlanck = >. ^ KPlanck 

If one uses the sphere packing fraction W = >. ]^>^Z instead, one obtains 

Kcrit =
>. ]^>^Z
C. h

 KPlanck ≈ >. ^t[] KPlanck 

which is still of order >. hK,. The lower value >. ^K, follows naturally when the correct packing 
fraction for a tetrahedral lattice ( W ≈ >. m ) is employed. 

 
Convergence of the two estimates 

Method Result Key parameters 
Golden ratio ;crit ≈ ). D)DB ;Planck E/D 

Zero-point + packing ;crit ≈ ). D ;Planck F ≈ ). C,  H = =. B 

Both estimates independently converge to êcrit ≈ H. F êPlanck. The exact numerical value is not critical for the 
qualitative structure of the Fifth State; what matters is that the critical density is of order the Planck scale but 
strictly below it, ensuring that the Fifth State is a finite, sub-Planckian geometric condensate. The small 
discrepancy (0.4045 vs 0.4) is well within the uncertainties of the packing fraction and the geometric factors. 

Thus, for the purposes of this paper, we adopt3 
êcrit ≈ H. F êPlanck  

The Bounded Fluid Cavity of the post-Big Bang era 
The standard cosmological model, independently of any modification, already contains all the empirical 
ingredients for a bounded fluid system. Four pillars, drawn from high-energy physics and observational 
cosmology, establish this foundation. 
Pillar 1: The Perfect Liquid Phase 
Relativistic heavy-ion collisions at RHIC and the LHC recreate the Quark-Gluon Plasma (QGP) that existed 
microseconds after the Big Bang. This plasma does not behave as a gas but an almost perfect liquid with the lowest 
possible viscosity-to-entropy density ratio allowed by quantum mechanics (The early universe was not a collection 
of particles but a continuous, strongly coupled fluid medium governed by relativistic hydrodynamics. 
Pillar 2: The Geometric Boundary 
For a fluid to be bounded, the global geometry must be finite. While MCDM traditionally assumes a flat, infinite 
universe, analysis of the Planck 2018 Legacy data reveals an enhanced lensing amplitude u. in the CMB power 
spectra. This anomaly is statistically resolved (at > 99% confidence) if the universe has positive spatial curvature 
(w/ < 0) . A positively curved universe is a closed 3-sphere – geographically finite and bounded. The fluid is 
contained. 
Pillar 3: Resonant Modes and Acoustic Peaks 
A bounded fluid system naturally produces standing waves and resonant frequencies, like a musical instrument. 
The baryon acoustic oscillations (BAO) seen in the CMB and large-scale structure represent precisely this: a 
fundamental frequency and its overtones. The characteristic sound horizon scale of approximately 150 Mpc is a 
direct measurement of the cavity’s resonant properties at recombination. 

 
3 The golden ratio L appears naturally in chiral tetrahedral packings and in the geometry of the regular tetrahedron. The Kepler conjecture proof 
establishes the sphere packing density M/3√2. Zero-point energy arguments for Planck-scale oscillators are given in Loop quantum cosmology also finds 
critical densities below the Planck scale. The synthesis of these elements into the estimate Qcrit ≈ 0.4Q! is original to this work. 



Pillar 4: Topological Finiteness 
Beyond local curvature, the global topology of the universe may enforce boundedness independent of geometry. 
Models such as the 3-torus or the Poincaré dodecahedral space have been proposed. Searches for “circles in the 
sky” in the CMB seek matching temperature patterns that would indicate light has wrapped around a finite volume. 
The dodecahedral space model, in particular, provides an explanation for the missing power at large angular scales 
– the low-quadrupole anomaly – observed by WMAP and Planck. 
Thus, the notion of the early universe as a bounded, expanding fluid cavity is not a speculative claim of the PK 
framework: It is a direct consequence of established physics and observational data, affirmed by RHIC, LHC, 
Planck, WMAP, and SDSS.The Zero Event Horizon Big Bang Singularity. Standard cosmology asserts that the 
Big Bang singularity was unique and possessed no event horizon. This is not a derivation; it is a stipulation. 
Consider the alternative: If our universe had emerged from inside a black hole’s event horizon, we would be 
subject to the same interior physics as any black hole. That physics includes: 

• Extreme tidal forces – spaghettification – stretching any structure along the radial direction. 
• A causal trap: once inside the horizon, all futures lead to the central singularity. 
• No possibility of a homogeneous, isotropic expanding cosmos. 

However, we do not observe any of this: The universe we inhabit is not spaghettified, it is not causally trapped 
and it is fee to expand seemingly in all directions. Therefore, the primordial singularity could not have been a 
standard black hole with an event horizon. Alternative proposals include that our entire universe might lie inside 
a black hole formed in a parent universe. These models are ruled out by the spaghettification argument alone: 
The interior of a black hole is not a Friedmann-Lemaître-Robertson-Walker spacetime but a dynamical collapse 
geometry we can only speculate, although one fundamental property is clear: No known solution of General 
Relativity permits homogeneous, and isotropic expansion with disparate directions inside an event horizon.4 
Thus, the Big Bang singularity was truly unique: It had no event horizon otherwise the immediate post Big Bang 
era could not have expanded. The standard model has no mechanism as to how the cosmos formed from a 
singularity yet without the restraint of an event horizon. It simply asserts this uniqueness as an initial condition. 
However, the standard model provides no physical reason for the Big Bang singularity’s exceptional status. It is 
treated as an unexplained boundary condition – a “first cause” outside the purview of physics. Likewise, The 
Primordial Black Hole (PBH) model is a standard prediction of early universe cosmology. PBHs form with event 
horizons. Cosmic censorship asserts that singularities generically form with horizons that hide them from distant 
observers. Even recent proposals of primordial naked singularities (PNaSs) offer no mechanism for their 
formation – they simply posit that such objects could exist. We face a clear dilemma: 

• If the Big Bang singularity obeyed cosmic censorship, it would have an event horizon – but then we 
would be inside a black hole, contradicted by observation. 

• If it did not obey cosmic censorship, why was it exempt? What physical process removed its horizon? 
The PK Theory Event Horizon Dissolution 
In the PK framework, a Fifth State condensate – the maximally compressed, zero-entropy archive – does possess 
an event horizon during its formation within a parent universe. That horizon is the boundary between the kinetic 
exterior (where time flows) and the static interior (where ñ = H). The singularity is not naked; it is causally 
shielded. On the outside, time flows and Heisenberg’s Uncertainty Principle is inviolate; on the inside, the 
conditions are entirely different. All matter and energy consumed by the black hole remains locked, and in some 
way protected by the event horizon, just as the exterior causal universe is protected from a naked singularity. 
For event horizon dissolution, we require very special conditions where the causal universe has either ceased 
to exist or is on the verge of permanent cessation (which would entail a permanent violation of Heisenberg’s 
Uncertainty Principle). This can only occur if the conditions for the Uncertainty Principle pre-exist and are 
therefore capable of being violated. This inexorably leads to the conclusion: the pre-existence of time. 
The Cyclic Cosmos 
The profound consequence of the binding tension between gravitational fields is that, if they originated from a 
single point, they must remain in tension to a greater or lesser degree: When gravitational fields separate, they 

 
4 The naive application of the Schwarzschild formula exposes the folly by geometry alone – 
Step 1 – Schwarzschild radius of the total mass. UU ≈ 10"# kg. 

The Schwarzschild radius for a mass U is V$ =
%&'
(!  

Substituting the values: V$ =
%×*.*,-×./"##×./$%

(#×./&)! =
..##-2×./'%
3×./#( ≈ 1.48 × 10%* m. 

Step 2 – Radius of the observable universe i.e.t he comoving radius VU ≈ 8.8 × 10%* m. 

Step 3 – Comparison. 4)4U
≈

..-2×./!(
2.2×./!( ≈ 0.168 ≈ 17%. 

Thus, the Schwarzschild radius of the total mass is only about 17% of the current radius of the observable universe. Since VU > V$, the universe 
is not inside its own event horizon. The mass is too spread out and the universe is expanding, not collapsing. For the universe to be confined by a 
Schwarzschild horizon, all of its mass would need to be compressed into a sphere of radius V$ or smaller – which is not the case. 



create tension. That tension is stored as potential energy in the stretched metric. Therefore, as the gravitational 
density of the universe increases and stars above the TOV limit collapse into black holes, it is inevitable that this 
tension will increase, precipitating the eventual return to a single point. 
Thus, when the final merger of the last black holes in a cosmic cycle consumes the last of the external manifold, 
the last horizon dissolves. There is no longer any kinetic exterior to sustain the boundary. The condensate is left 
causally exposed – naked, unique, and without containment. At that point, Heisenberg’s Uncertainty Principle 
is violated. This violation, together with the absence of an event horizon, permits the phase change of the Fifth 
State condensate into the primordial fluid in the minimum time allowed before an event horizon can 
re-establish: the Planck Time. It is Planck Time that sets the limit of duration, and the Bremermann limit that 
sets the rate of phase change. 
The Big Bang singularity was not unique by fiat. It was unique because it was the last Fifth State of the previous 
cycle – the one whose event horizon dissolved completely when the external spacetime was exhausted. 
Time Ceases at the Singularity – Heisenberg’s Principle Applies Only Where Time Exists 
It is widely accepted that time, in any operational sense, ceases at a gravitational singularity – the geodesic ends, 
the spacetime manifold is incomplete, and no temporal flow can be defined. The singularity theorems of 
Penrose; Hawking and Geroch guarantee this. The open question is not whether time ceases, but what the 
cessation implies for the physical state of matter and for the continuation of the cosmos. 
Inside a black hole’s event horizon, the radial coordinate becomes timelike, compelling an infalling observer 
toward the singularity. Once the singularity is reached, the concept of “after” no longer applies. No change, no 
duration, no time. Heisenberg’s Uncertainty Principle 

4r ⋅ 4ñ ≥
ℏ

Z
 

is a law of quantum mechanics that operates only where time exists. In a timeless region (inside the singularity), 
the principle does not apply – not because it is violated, but because its preconditions (a temporal variable 4ñ) 
are absent. The principle has no meaning where there is no time. 
Crucially, the event horizon is the boundary. Outside the horizon, time flows, quantum mechanics holds, and 
Heisenberg’s principle is inviolate. Inside the horizon, matter is inexorably drawn toward the singularity, where 
time ceases. The horizon acts as a causal firewall: it separates the kinetic, temporal exterior from the static, 
timeless interior. Therefore, the only place where Heisenberg’s principle could be “violated” is if the event 
horizon itself dissolves – exposing a timeless region to the exterior causal universe where time does exist. In 
that case, a contradiction arises: the timeless interior would be subject to a law that presupposes time. 
PK Theory resolves this by asserting that when the final event horizon dissolves (at the end of a cosmic cycle, 
when the last external manifold is exhausted), the timeless Fifth State condensate becomes causally exposed. 
Heisenberg’s principle, now applicable because time exists in the surrounding framework, would demand 4ñ >
H. The only way for time to restart  is the Planck Pivot. The ‘reboot’ takes exactly one Planck time, 

ñA = k
ℏÄ

h/
	≈ [. Gn × 9H%..¡ 

which is the minimum duration allowed by quantum mechanics 
before an event horizon can re-establish itself. 

The Planck Time Limit and the Reformation of the Event Horizon 
When the final event horizon dissolves, the Fifth State condensate – the timeless, zero-entropy archive – 
becomes causally exposed. Heisenberg’s Uncertainty Principle, now applicable because time exists in the 
surrounding framework, demands 4ñ > H. The only way to satisfy this is for the condensate to undergo a phase 
transition: potential energy converts to kinetic energy, information is decoded, and time restarts. 
This phase transition does not last indefinitely. It is constrained by the Planck time: 
The Planck time is the minimum duration allowed by quantum mechanics before an event horizon can 
re-establish itself around any remaining condensate. In other words, the transition from the Fifth State to the 
primordial hot plasma must complete within one Planck time. If any part of the condensate fails to decode 
within that interval, the reforming event horizon will trap it, and it will remain in the Fifth State – permanently 
locked, never to participate in the new cycle. Thus, only the fraction of the condensate that completes the phase 
transition within ñA becomes the baryonic matter of the new universe: 

• The information processing rate (Bremermann limit) 
• The total information content of the Fifth State archive 
• The Planck time as the maximum allowed transition window 

 



The baryonic fraction o: is: 

o: =
Information decoded within ñA

Total information archived
 

The Bremermann limit calculation uses the baryonic mass V: as the source of information. It gives: 

ï¬

ïñ
=
V:h

-

ℏ
, ¬total =

V:

√A
 

Then the decoding time is: 

4ñ =
¬total

ï¬/ïñ
=
V:/√A

V:h-/ℏ
=

ℏ

√Ah-
= ñA 

Because the decoding proceeds at the Bremermann limit, ï¬/ïñ = Vh-/ℏ, and the total information is ¬total =
V:/√A, the decoding fraction is 

o: =
(ï¬/ïñ) ⋅ ñA

¬total
=
(V:h

-/ℏ) ⋅ ñA
(V:/√A)

=
h-ñA
ℏ/√A

=
h-ñA
ñAh-

= 9 

This gives 100% and, crucially, not 5%. So the 5% is not simply the fraction 
of mass that decodes – it is the fraction of the total mass-energy of the 
universe that is baryonic. Dark matter and dark energy is therefore not 

information that failed to decode; it is information that was never encoded in 
the first place and therefore empirically are not qualified. 

 
The Finite Radius of the Fifth State 
The Fifth State is not a point of infinite density. It is a finite, physically defined object. Given a mass X 
compressed to the Planck density |Planck = j!/(ℏƒ7), the radius is: 

âPK = Ö
GV

FÅêPlanck
ã
*/E

 

For a stellar-mass black hole of 3J⊙, çPK ≈ 6.6 × 10%7, m – twenty trillion times larger than the Planck length. 
For the entire observable universe (X ≈ 3.5 × 10!& kg), çPK ≈ 5.5 × 10%#! m – nuclear scale. The singularity 
is not infinite: It is a tiny but a finite body. This resolves the classical breakdown of General Relativity at Y = H. 

Dimensional Integrity Checksum 
The following table compares the PK singularity radius for three objects spanning 24 orders of magnitude in 
mass, confirming çPK ≫ ¶Planck in all cases and if we examine finite radius of the Fifth State for three mass scales. 
The Event Horizon firewall (ç\ = 2ƒX/j7) is many orders of magnitude larger than the static core (çPK). 

Object Mass (kg)  Fifth State Core (m) Event Horizon (m) 
TOV black hole (2.2 M⊙) 4.38 × 106" 5.97 × 107,6 6.50 × 106 

Stellar black hole (3 M⊙) 5.97 × 106" 6.62 × 107,6 8.90 × 106 
Supermassive BH (Sagittarius A*) 7.96 × 1068 7.16 × 107,! 1.18 × 10!" 

Observable universe 3.50 × 109: 5.46 × 107!9 1.48 × 10,8 

The Event Horizon firewall (ç\ = 2ƒX/j7) dwarfs the microscopic static core (çPK). The relationship holds from 
stellar remnants to the entire cosmos. The final global singularity – the z = 0 cosmic pivot – is shown to be a 
physical, sub-atomic object, entirely solving the mathematical insolvency of the ç = 0 singularity. A black hole 
formed just above the TOV limit (≈ 2.2 J⊙) has an event horizon radius of about 6.5 km. That is roughly the size 
of a large village. Its Fifth State core is even smaller: about 6 × 10%7, m – unimaginably tiny. 
Such black holes are virtually invisible unless they are accreting matter (emitting X-rays) or lensing background 
stars. Isolated, non-accreting stellar-mass black holes are nearly impossible to detect directly. They are dark, 
compact, common and everywhere – serving as the gravitational anchors. They are not “monsters” in size, but 
in density and influence and, as the universe ages, will only increase in number exponentially. 
 



The Unified Primal Field &Primal 
The final state of gravitational collapse, the Static Core (çPK), is fundamentally a field state: the Unified Primal 
Field ℱPrimal. This field is the theoretical definition of the z = 0 state, where all mass, energy, and forces are 
unified under a single principle of absolute conservation. ℱPrimal  exists at the point of maximum physical 
symmetry, where the distinction between the four fundamental forces vanishes. This unified state is achieved 
under the extreme conditions of maximum density and zero kinetic energy. 

• Symmetry realisation: All gauge symmetries associated with the Strong, Weak, and Electromagnetic forces 
are fully realised and unbroken. 

• Unification principle: ℱPrimal is the single, static, quantised medium whose structure and potential energy 
give rise to the four distinct forces only upon the symmetry-breaking event of the Big Bang Inversion. 

 

State Variables of the Primal Field 
Variable Value Physical Significance 
Density | êPlanck Absolute maximum physical density 

Entropy z í = H Perfect order; maximum information conservation 
Time U ñ = H Halting of temporal evolution and spacetime change 

Kinetic Energy }F  r@ = H Complete cessation of all motion, vibration, and thermal energy 

The &Primal Field as a Geometric-Only Structure 
The ℱPrimal Condensate (the Fifth State) introduces a necessary geometric structure inside the event horizon 
that resolves the singularity problem and ensures the stability of the event horizon itself. Inside the event 
horizon, gravitational collapse converts kinetic energy }Kin to potential energy }Pot leading to the cessation of 
time (yU → 0 ) within the ℱPrimal  field region. Where time has ceased, the physics is governed purely by 
geometry. The ℱPrimal field therefore constitutes a geometric-only field that enforces a static, ordered metric 
within the event horizon. This field is the physical realisation of the maximum }Pot state. 
The presence of this geometric-only field is essential for the stability and size of the event horizon. 

• The Timeless Buffer: The ℱPrimal field provides a layer of timeless geometry separating the true, 
infinitesimally small singularity (the core SPlanck volume) from the macroscopic event horizon. This 
geometric field maintains the massive radius of the event horizon (z = 2{|/}0). 

• The Counterfactual: If the ℱPrimal geometric field did not exist, the physical singularity would be instantly 
exposed, and the gravitational metric would collapse entirely, causing the event horizon to shrink to the 
size of the singularity itself (or to instantly dissolve, as there would be no sustained buffer). 

Conclusion: The ℱPrimal  field, as a geometric-only state of maximal potential energy, is the necessary internal 
structure that allows the macroscopic event horizon to be maintained by gravity, acting as the stable causal guardrail 
(“firewall”) that safeguards the exterior kinetic universe. 

 

The Geometric Imperative: ' ∝ ) and the Timeless Field 
The dimensional analysis of the Schwarzschild radius § = 2ƒX/j7  and its direct dependence on mass X 
without regard to volume or kinetic dimensions (T) necessitates the existence of the ØPrimal  field as a 
geometric-only structure. 

 
DIMENSIONAL PROOF OF THE TIMELESS BOUNDARY 
The Schwarzschild radius is given by § = 2ƒX/j7. Dimensionally, the units of time and the constants ƒ and j 
perfectly cancel out, leaving the boundary dependent solely on mass X: 

Dimension(Y) =
«LEM%*T%-» ⋅M

«LT%*»
- = L 

The event horizon boundary is a pure, timeless geometric length defined only by the total conserved 
mass-energy X. This reinforces that the event horizon marks the boundary where the causal universe 

(where the time dimension is active) ceases, giving way to a timeless geometry. 

 



The Necessity of &Primal for Geometric Consistency 
If the event horizon radius § is a function of total mass X, the physical content inside the horizon must reconcile 
the simplicity of § ∝ X with the physical reality that gravitational curvature requires density | = X/ . 

• The Core Problem: If the interior space were a vacuum surrounding a point singularity (~ → 0), the 
macroscopic radius z = 2{|/}0 would be physically unstable and unsupported. The metric must be 
sustained across the interior volume. 

• The PK Resolution: The ℱPrimal field, existing in every black hole, provides the geometric solution. The 
ℱPrimal state enforces a constant, maximum density: S = SPlanck = constant. By the definition of density 
S = |/~, the volume ~ occupied by the geometric field must be directly proportional to the mass | (~ ∝
|). 

• The Geometric Imperative: The ℱPrimal field is the timeless geometric buffer that expands proportionally 
with mass, ensuring that the internal density remains stable (SPlanck) and provides the sustained curvature 
necessary to maintain the event horizon radius z ∝ |. The existence of z = 2{|/}0 is thus a direct 
physical consequence of the stable, geometric nature of the ℱPrimal field. 

Corollary: Interpretation of Cosmological Effects 
The Potential-Kinetic (PK) theory is founded on the conservation mandate: The universe must preserve its total 
energy and quantum information across its temporal cycles. The ℱPrimal field, as a geometric-only, maximum 
}Pot state, is the perfect, necessary mechanism for this ultimate conservation. 
 
The *Pot Gradient as the Cosmological Driver 
PK Theory does not require the introduction of exotic components like dark matter or dark energy. Instead, the 
observed large-scale dynamics are an inherent consequence of the system’s continual reorganisation of energy 
in accordance with the Axiom of Preservation. 

• Dark Energy Effect (Accelerated Expansion): The persistent, small, non-zero vacuum expectation value Å 
established by the Big Bang Inversion leaves a residual potential energy SVEV. This residual energy 
continues to act as the driving ÇKin component, ensuring the universe’s expansion remains self-propelled, 
consistent with the observed acceleration. 

• Dark Matter Effect (Structure Formation): The gravitational behaviour attributed to dark matter is a natural 
consequence of the continual generation of a potential energy gradient ∇ÇPot throughout the kinetic 
phase. The spacetime architecture is perpetually reorganising itself according to the local and global 
distribution of mass-energy, leading to the observed clustering behaviour without the need for 
non-baryonic matter. 

 
Having now explored the material properties of the Black Hole singularity or more correctly the finite Hades 
Star as the Fifth State of Matter,  

  



SECTION 4 
THE BIG BANG INVERSION 

 
The process of the Planck Pivot – the Big Bang Inversion – is stated as: 

rKin
⏟

Expansion

  →
Binding

Gravitational
  rPot

⏟
]Primal

  →
Inversion

Planck Pivot
  rKin

⏟
Expansion

 

Each transition preserves: 
• Total energy: Çtotal ≈ 0, with the scalar quantity zero-point energy (ZPE) maintained. 
• Quantum information: Encoded in ℱPrimal structure. 
• Baryon asymmetry: Pre-programmed in the condensate (no antimatter archived). 
• Dimensional consistency: z ∝ | maintained by the geometric field. 

The ℱPrimal condensate completes the PK Theory by providing: 
• Physical mechanism for information preservation (structural encoding). 
• Deterministic origin for baryon asymmetry (pre-programmed bias). 
• Natural explanation for dark matter and dark energy (emergent ÇPot gradients). 
• Mathematical consistency from Planck density to cosmic acceleration. 

 
Why Gravitational Crushing Terminates 
Gravity, in General Relativity, is not a force transmitted through space. It is the manifestation of spacetime 
curvature. For curvature to exert a compressive effect – to “pull” matter inward – there must be a temporal 
flux ∫U. The metric must change over time. Therefore, as the matter-energy condenses and approaches U = 0, 
temporal flux ceases: ∫U → 0. The manifold persistence factor õ =∥ ∂é89/ ∂U ∥ vanishes. Without a changing 
metric, there is no curvature gradient to drive compression. The gravitational “crushing” that formed the Fifth 
State terminates. At the moment of maximum compression, gravity becomes gravity-neutral, in effect ceasing 
to predicate as a ‘force’ and therefore, force can no longer be exerted on the condensate. This is why the Fifth 
State does not collapse to infinite density: The agency of gravity itself disappears when time stops. 

The Thermodynamics of Phase Change 
The transition into the Fifth State is an adiabatic compression. Gravitational work Œ compresses matter toward 
the Planck density. As the density increases, the kinetic energy of particles is converted into potential energy 
stored in the lattice. Crucially, because the gravitational boundary prevents expansion, the energy is forbidden 
from remaining in a chaotic, kinetic form (heat). Gravity, acting as the organiser, forces this chaotic }kin  to 
undergo a phase transition into the lowest entropy state possible: highly ordered, bound potential energy }pot. 
This is not a gradual process. At the critical density – the Planck density – the interparticle spacing reaches the 
fundamental limit. Movement becomes geometrically impossible. The system crystallises into a single, perfectly 
ordered microstate: z = 0, ≥ = 0, }F = 0. 
The equation of state of this phase is: 

ò = −êh- (œ = −9) 
i.e the maximal negative pressure signature of bound potential energy. 

The Heisenberg Trigger and the Planck Pivot 
With the horizon gone, the condensate exists in a state of perfect order: }F = 0, ≥ = 0, z = 0, and crucially 
yU = 0. Time has ceased. But the Heisenberg uncertainty principle cannot tolerate a state of zero temporal 
duration: 

sr ⋅ sñ ≥
ℏ
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If yU = 0, then y} must be infinite – an impossibility for a finite system. The only resolution is for time to restart. 
The frozen archive must undergo phase transition to a dynamic, fluid medium. We examine this in greater detail 
in SECTION 6 & 7. 

The Sombrero Potential and Quantum Instability 
The Big Bang Inversion (BBI) is mathematically formalised through the theory of spontaneous symmetry 
breaking (SSB). The stability of the ℱPrimal Condensate is modelled by the state of a unified scalar field ª, and 
the inversion is the trigger that forces this field into a lower-energy, asymmetric state. The condensate exists at 
a point of absolute order, which in Quantum Field Theory (QFT) is defined by the maximum symmetry of the 
potential energy landscape. 



The Sombrero Potential and the Vacuum Expectation Value (VEV) 
In standard quantum field theory, a false vacuum state (such as the symmetric state Φ = 0 in a Mexican hat 
potential) can be metastable – it may decay via tunnelling, but it can persist indefinitely in the absence of a 
perturbation. However, there is an unspoken assumption: that the system is embedded in a temporal, causal 
framework with a well-defined external environment. In the PK framework, the Fifth State condensate 
exists inside an event horizon. The horizon is not merely a mathematical surface; it is a physical boundary that: 

• Isolates the interior from the exterior causal universe. 
• Prevents the exterior’s temporal flow from influencing the interior. 
• Allows the Φ = 0 state to exist without immediate decay – because there is no “outside” to trigger 

symmetry breaking. 
The horizon confines the symmetric state, much like a container confines a gas. Without the container, the gas 
expands and without the horizon, the symmetric state decays. 
The phase transition is modelled using the Sombrero (“Mexican Hat”) potential  (ª): 

ì(™) =
9

Z
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where ”7 < 0 and ‘ > 0 for spontaneous symmetry breaking to occur 
i = q−”7/‘ is the vacuum expectation value (VEV) 

The negative sign of ”7 is crucial as it indicates that the symmetric state (ª = 0) is not the ground state but an 
unstable maximum. In the ℱPrimal state, the unified field sits at the unstable maximum of the potential, where 
the field value is zero (ª = 0). This state represents the maximum energy density (|Planck ) and maximum 
symmetry (}Pot), consistent with the ’ = −1 equation of state of the Fifth State. 

State Event horizon presence Outcome 

Before dissolution Yes The symmetric P = 0 state is maintained. The 
interior is timeless, frozen. 

At the moment of dissolution No The symmetric state becomes kinetically unstable. 
There is no boundary to prevent decay. 

After dissolution No The field rolls down the potential hill, converting 
potential energy into kinetic energy. 

The Instability Generates Acceleration 
The Heisenberg Uncertainty Principle, is a law that applies only where time exists. Inside the event 
horizon, ΔU = 0, and therefore, the principle is not applicable: It is not violated but simply irrelevant. 
But the moment the horizon dissolves, the interior is exposed to the exterior temporal framework. Now ΔU is 
defined, and the principle applies. However, the system is in a state with: 

• ΔÖ = 0 (still, momentarily, because time has not yet restarted) 
• Finite ΔÇ (the condensate has finite energy) 

This would violate Heisenberg. The only resolution is for ΔU to become positive. Time must ‘restart’ or, if we 
consider a cyclic mechanism, cannot be destroyed as it is one of the three fundamental dimensions of the 
physical world comprising Mass (M), Length (L) and Time (T). 
Thus, the symmetric state cannot persist in the absence of a confining horizon. The horizon is the shield that 
keeps the timeless, symmetric state stable. Remove the shield, and the state must decay. 
The instability at ª = 0 generates acceleration. The energy density stored in the potential is: 

ê^ = ì(H) − ì(]) 
where i is the vacuum expectation value (VEV) 

at the minimum of the potential (the “bottom of the trough”) 
The acceleration of the scale factor is then: 
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At the Planck Pivot, the density of the volume is the Planck density. Therefore, with |_ = |Planck: 
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This is the symmetry-breaking acceleration. 
The Planck Pivot is not an arbitrary instant but is the moment when the unified 

field begins to “roll” down the Sombrero potential. 



Horizon Dissolution as the Symmetry-Breaking Trigger 
The instantaneous dissolution of the event horizon provides the external thermodynamic trigger that initiates 
spontaneous symmetry breaking. The sudden removal of the maximum gravitational pressure – the “kicking 
board” – causes the ª = 0 state to become kinetically unstable. The field begins to roll down the sides of the 
Sombrero potential, converting its stored potential energy into kinetic energy and new particles. 
Once the horizon is gone, the field rolls down the potential hill. The energy difference between the false vacuum 
(Φ = 0) and the true vacuum (Φ = i) is 
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This energy is released as kinetic energy of the field, which in turn excites particle creation – the primordial 
plasma of the Big Bang. The timescale of the roll is not arbitrary. It is limited by the Planck time – the shortest 
duration allowed by quantum mechanics before an event horizon can re-establish itself. The field must 
complete its transition within U) , otherwise the reforming horizon would trap the remaining false vacuum, 
leaving it as a frozen relic (dark matter). 
The criticality is this: The Planck Pivot is the moment when the physical parameters (”7 and ‘) transition from 
supporting the unstable ª = 0 state to forcing the field into the stable ground state (the bottom of the trough). 
This is the quantum mechanical realisation of the Heisenberg trigger: The symmetric state cannot persist in the 
absence of a confining horizon. 
Connection to the Higgs Mechanism 
The Sombrero potential is the same mathematical structure that gives mass to elementary particles via the 
Higgs mechanism. In the PK framework, the Higgs field is not fundamental; it is an emergent property of the 
ℱPrimal condensate. The symmetry breaking that produces particle masses is the same symmetry breaking that 
reboots the universe. This unifies quantum field theory and cosmology under a single geometric principle: the 
∂-manifold. This rapid phase-conversion – akin to a ‘reboot’ where encoded matter-energy condensate is 
decoded to the fluid medium – is the Planck Pivot. It occurs at the maximum possible acceleration, derived from 
the modified Friedmann equation with the Fifth State equation of state ÷ = −|j7: 
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Thus, the Heisenberg trigger, the Sombrero potential instability, and the modified Friedmann equation 
converge on the same expression. The Planck Pivot is not an arbitrary instant; it is the symmetry-breaking 
acceleration of the ℱPrimal condensate. 
 
 

TIME IMMORTAL 
THE INDESTRUCTIBLE DIMENSION 

 
The deeper conclusion must follow: Time is not a contingent phenomenon that can be created or destroyed. It 
is one of the three fundamental dimensions of physical reality, alongside Mass (M) and Length (L). The three 
dimensions are not optional; they are constitutive of any physical framework. 

Dimension Symbol Can it cease? 
Mass Q No – energy and mass are conserved 
Length R No – spatial extension persists even when time stops 

Time S No – time can cease locally (inside a horizon), but the dimension cannot be annihilated.  

Thus, time is indestructible. It can be suspended – frozen in the Fifth State – but it cannot be erased from the 
universe. The dimension Ÿ is as fundamental as ⁄ and €. To destroy time would be to destroy the possibility of 
change, and change is inseparable from existence. 

The Cyclic Consequence 
If time cannot be destroyed, then the universe cannot end in a final, static singularity. The cessation of time 
inside an event horizon is local, not global. And when that local timeless region is exposed – as it must be at the 
final merger of a cosmic cycle – Heisenberg forces time to restart. The dimension re-asserts itself. 
The Planck Pivot is not the creation of time, but its re-activation after a period of local suspension. The universe 
does not begin or end. It cycles between phases where time flows and phases where time is frozen, but 
the dimension itself is eternal.  



SECTION 5 
INFORMATION PRESERVATION: THE MIMO PROTOCOL 

 
The Fifth State of matter is not a chaotic furnace. It is a zero-entropy archive. Information that falls into a black 
hole is not lost; it is topologically encoded into the tetrahedral lattice of the ℱPrimal condensate. This is the MIMO 
protocol (Matter In, Matter Out)  
The condensed matter contains absolutely no antimatter. Antimatter, whenever it encounters matter, 
annihilates. Over cosmic timescales, any antimatter that falls into a black hole does so alongside matter, and 
the annihilation products (photons, neutrinos) cannot be captured as bound energy in the same way. The 
archive is therefore purified: Only baryonic matter is compressed into the z = 0 state. At the Planck Pivot, the 
reboot expresses only baryonic matter. Antimatter is not created because it was never archived. The observed 
matter-antimatter asymmetry of the universe is not a mystery. It is a deterministic consequence of the MIMO 
protocol. 

Information Preservation: The Bremermann–Bekenstein Convergence 
The Preservation Axiom states that the universe must retain its total mass-energy and quantum information 
across cosmic cycles. Information cannot be lost. It can only be transformed from kinetic (expressed) to 
potential (archived) and back again. In the Fifth State, entropy is zero (z = 0), meaning the system occupies a 
single, perfectly ordered macrostate. The total information content is given by the Bekenstein bound: 
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where fi is the area of the event horizon (or the surface of the Fifth State core). 
For the observable universe, this yields approximately 10#7& bits – the maximum information that can be stored. 
The maximum rate at which information can be processed is the Bremermann limit: 
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The time required to process all information is therefore: 
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i.e Planck time. 
The convergence of the information-theoretic, quantum, and geometric derivations of U) is not a coincidence. 
It strongly implies that the Fifth State assembly and phase transition must be a computational process: The 
frozen archive decodes its information in exactly one Planck time, at the maximum possible rate. This is the 
MIMO protocol. No information is lost. The Hawking paradox is resolved because the black hole does not 
evaporate and instead it archives: Information is not “fried” by thermal radiation but it is effectively frozen into 
the structural geometry of the condensate and any event. Hawking failed to produce any convincing empirical 
evidence to support his theory despite decades of unfulfilled cadence. 
The Speed of Light as Lattice Saturation Velocity 
The speed of light j = 299,792,458 m/s is not an arbitrary constant. It is the saturation velocity of the Fifth 
State lattice – the maximum speed at which information can propagate without causing mechanical failure of 
the medium. Treating the vacuum as a hyper-elastic medium, the wave velocity is: 

3 = Y
Z
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where ” = fl)/ℓ)
7 = j`/(ℏƒ7) is the shear modulus (lattice stiffness) 

and | = •)/ℓ)
, = j!/(ℏƒ7) is the mass density. 

The ratio simplifies to j7. Equivalently, j = ◊)ℓ), where ◊) = j7/ℓ) is the Planck acceleration: Any deviation 
from this value would alter the vacuum impedance and the fine-structure constant å, destabilising atomic 
structure. The value of j is therefore mechanically necessary – it is the resonant frequency of spacetime itself. 

Baryogenesis: The Matter-Only Archive 
The Fifth State archives only baryonic matter – protons, neutrons, their constituent quarks – and the locked 
energy of the unified field. Dark matter and dark energy do not participate in the condensate. 
Why? Dark matter, if it exists, is weakly interacting and does not form the same coherent quantum state as 



baryonic matter. It cannot be compressed into the z = 0  lattice because it does not couple to the 
electromagnetic and strong forces that lock baryons into the tetrahedral packing. Dark energy is a vacuum 
energy, not a matter field at all. Only baryons have the internal structure (quarks, gluons, spins) capable of 
encoding and preserving quantum information across the phase transition. Furthermore, the condensate 
contains absolutely no antimatter: Antimatter, whenever it encounters matter, annihilates. Over cosmic 
timescales, any antimatter that falls into a black hole does so alongside matter, and the annihilation products 
(photons, neutrinos) cannot be captured as bound energy in the same way. The archive is therefore purified: 
Only baryonic matter is compressed into the z = 0 state. This pre-codes the next cosmic cycle for matter 
dominance. When the Planck Pivot reboots the condensate, the expressed particles are baryonic. Antimatter is 
not created because it was never archived. Dark matter and dark energy do not reboot because they were never 
archived. The observed matter-antimatter asymmetry of the universe is not a mystery. It is a deterministic 
consequence of the MIMO protocol. 

The Reality of Antimatter 
In modern physics, antimatter is defined as matter composed of the antiparticles (or “partners”) of the 
corresponding particles in ordinary matter, and can be thought of as matter with reversed charge and parity, 
or “going backward in time”. For every elementary particle, there exists a corresponding antiparticle with the 
same mass but opposite quantum numbers such as electric charge, baryon number, and lepton number. For 
example, the electron (matter) has the positron (antimatter) as its antiparticle; the proton has the antiproton; 
the neutron has the antineutron. 
The idea that antimatter can be thought of as ordinary matter moving backward in time is known as 
the Feynman-Stueckelberg interpretation. It's a powerful, elegant concept that resolves a key problem in 
relativistic quantum mechanics, but it is often heavily misunderstood and therefore to understand the 
"backward in time" concept, we first need to understand the problem it was designed to solve. 
The Problem: Negative Energy Solutions: When physicist Paul Dirac combined quantum mechanics with Einstein's 
special relativity, his famous Dirac equation successfully described the electron. However, the equation had an 
unwelcome feature: for every solution representing an electron with positive energy moving forward in time, there 
was a corresponding solution with negative energy. If these negative-energy states were real, any electron could 
fall into a lower-energy negative state, making the universe unstable. This was a major puzzle  
The First Attempt: The Dirac Sea: Dirac proposed a solution known as the "hole theory." He imagined that all the 
negative-energy states were completely filled by an invisible, infinite "sea" of electrons. This sea was undetectable. 
However, if one of these negative-energy electrons absorbed a photon, it could be lifted to a positive-energy state, 
leaving behind a "hole" in the sea. This hole would behave like a particle with positive energy and a positive 
charge (the opposite of an electron). Dirac initially thought this hole might be a proton, but it was soon identified as 
the positron, the antimatter partner of the electron. However, whilst successful, the Dirac sea was considered a 
somewhat ad-hoc and cumbersome solution, especially for other particles. 
The Elegant Solution: Feynman and Stueckelberg: A more elegant solution was developed independently by Ernst 
Stueckelberg and Richard Feynman. Their key insight was to reinterpret the negative-energy solutions not as being 
in a different state, but as representing the same type of particle moving backward in time . On a Feynman 
diagram, an antiparticle is drawn as a particle line that is moving backward in time. This simple conceptual shift 
swept away the need for an infinite, unobservable "sea." It provided a unified description: a single mathematical 
formula could now simultaneously describe the behaviour of particles moving forward in time and antiparticles 
moving backward in time, a concept known as crossing symmetry. 
This "backward in time" picture is intimately connected to one of the most fundamental theorems in physics: 
the CPT theorem. The CPT theorem is a fundamental result in relativistic quantum field theory (QFT). In simple 
terms, it states that any universe governed by the laws of special relativity and quantum mechanics must 
be invariant under the combined operation of three discrete transformations: 

• C (Charge Conjugation): Swapping every particle with its corresponding antiparticle (e.g., an electron 
becomes a positron). 

• P (Parity): Flipping the spatial coordinates, like looking in a mirror (e.g., left becomes right). 
• T (Time Reversal): Reversing the direction of time, as if running a movie backward. 

The theorem states that if you take any process involving particles and simultaneously apply three 
transformations—Charge conjugation (turning matter into antimatter), Parity inversion (swapping left and 
right), and Time reversal (reversing the direction of time)—the laws of physics will be the same. In this context, 
the Feynman-Stueckelberg interpretation elegantly expresses the theorem's consequences. It suggests that a 
positron isn't a different kind of entity. It is physically consistent to view it as an ordinary electron that is moving 
backward in time and has been reflected through a mirror (a CPT transformation). In essence, the CPT 
theorem asserts that if you take a physical process, replace all particles with antiparticles (C), reflect it in a 
mirror (P), and reverse the direction of time (T), you will end up with a process that follows all the same physical 
laws. It elegantly interconnects matter, antimatter, space, and time, forming a pillar of modern theoretical 
physics. 



Annihilation 
The defining property of antimatter is its annihilation: When a particle meets its corresponding antiparticle, the 
two annihilate into pure energy, converting all of their rest mass into force-carrier particles (photons, gluons, 
W/Z bosons) in accordance with Einstein’s equation r = √h-: For example, an electron–positron annihilation 
produces two 511 keV gamma-ray photons travelling in opposite directions. The energy released may 
subsequently materialise into any particle-antiparticle pair, or into neutral force carriers such as photons. 

Natural and Synthetic Sources of Antimatter 
Antimatter is not a hypothetical concept; it has been observed, measured, and even put to practical use. It 
appears naturally in several astrophysical and terrestrial contexts: 

• Radioactive Ü1 decay: Naturally occurring isotopes such as Potassium-40 ( 2(K) decay by emitting a 
positron (the antiparticle of the electron). This is a continuous, low-level source of antimatter within the 
Earth’s crust and even within living organisms. 

• Cosmic ray collisions: High-energy protons from supernovae, active galactic nuclei, and other sources strike 
interstellar gas, producing pions that decay into positrons and antiprotons. These are detected as 
secondary cosmic rays. 

• Particle accelerators: At CERN, protons are accelerated to high energy and smashed into a metal target 
(e.g., iridium). The collision produces showers of particles, including antiprotons, which are then 
decelerated and stored for experiments (e.g., the Antiproton Decelerator and ELENA ring). The Large 
Hadron Collider (LHC) also produces copious amounts of antiparticles in high-energy heavy-ion collisions. 

• Medical use (PET scanning): Positrons are routinely produced in hospital cyclotrons for Positron Emission 
Tomography (PET), a widely used cancer diagnostic tool. A radiopharmaceutical labelled with a 
positron-emitting isotope (for example 18F) is injected into the patient; the positrons annihilate with 
ambient electrons, and the resulting 511 keV gamma rays are detected to form a 3D image of metabolic 
activity. Approximately 90% of PET scans are performed to diagnose and monitor cancer. The positronium 
atom (an electron–positron bound state) formed during PET diagnostics is even being investigated as a 
biomarker for early cancer detection. 

The No-Hair Theorem: Why Black Holes Forget Their Past 
The no-hair theorem (sometimes called the “no-hair” conjecture) is a foundational result in general relativity. 
It states that all stationary black hole solutions of the Einstein–Maxwell equations can be completely 
characterised by only three externally observable parameters: their mass (V), their electric charge (·), and 
their angular momentum (‚). In Wheeler’s famous phrase, “A black hole has no hair”– meaning that no other 
distinguishing features (or “hair”) can stick out of the event horizon to be observed from the outside. The 
theorem has a long history, with contributions from Werner Israel, Brandon Carter, Stephen Hawking, David 
Robinson and others. The key conclusion is that any information about the matter that formed the black hole – 
its chemical composition, shape, quantum numbers, whether it was matter or antimatter – is completely lost 
from the external universe. As one source puts it, “about the forming black hole’s particles, their configuration 
and all other information (the 'hair'), such as its composition or shape, are lost beyond the event horizon”. The 
black hole’s interior is causally disconnected from the exterior: whatever happens inside, no “hair” sticks out.  
The no-hair theorem, as twee and cutesy as it first might sound, directly contributes to the black hole 
information paradox. If a black hole is fully described by only three parameters, then the vast amount of 
information contained in the matter that collapsed to form it appears to be permanently erased from the 
observable universe. This contradicts the principle of unitarity in quantum mechanics, which demands that 
information be conserved and that the evolution of a quantum system be reversible. 
The paradox is thus a clash between general relativity (which seems to allow information loss) and quantum 
mechanics (which forbids it). This is precisely the problem that the MIMO protocol resolves – not by allowing 
information loss, but by showing that information is preserved inside the Fifth State, topologically encoded in 
the tetrahedral lattice, and therefore never truly “lost” from the universe as a whole. This will be explored in 
subsequent theory (Hyde 2026o SOLILOQUY) 

The MIMO Protocol: A Matter-Only Archive 
Having established that antimatter is a real but ephemeral phenomenon, and that the no-hair theorem seems 
to imply the destruction of all information beyond mass, charge and spin, we can now examine the MIMO 
(Matter In Matter Out) protocol of PK Theory. The protocol rests on a necessary purification process, not on a 
statistical accident. The Fifth State archive is exclusively baryonic, and this is enforced by the near-impossibility 
of antimatter surviving the journey to the core. 

The Annihilation Imperative 
The laws of physics are absolute: when a particle meets its antiparticle, they annihilate, converting their entire 
mass into energy, primarily in the form of gamma-ray photons. This process is total and essentially 



instantaneous relative to cosmic timescales. The environment surrounding a black hole is far from a pristine 
vacuum. It is a chaotic, high-density maelstrom of infalling matter, where the necessary antimatter partner is 
virtually guaranteed to be present. Consequently, any antimatter that falls toward a black hole will inevitably 
encounter ordinary matter along its journey: This encounter is almost certain to occur before the antimatter 
can reach the region of maximal compaction. The infall’s violence, the turbulence of the accretion disk, and the 
extreme tidal forces across the event horizon ensure that any antimatter is forced to interact with its matter 
counterpart, resulting in complete annihilation. The products – high-energy photons – are all that remain. 
Crucially, this annihilation process is causally isolated from the external universe by the event horizon. 
The no-hair theorem tells us that only three externally observable parameters (mass, charge, spin) characterise 
the black hole. Information about whether the infalling mass originated from matter or antimatter cannot be 
observed from the outside. Thus, the annihilation products cannot “escape” as bound energy; they are trapped 
and simply absorbed into the black hole’s total mass. 
Therefore, the Fifth State material itself is naturally purified. The process of infall, annihilation and absorption 
ensures that only net baryon number – matter – is ever irreversibly compressed into the í = H state. The light 
particles generated by annihilation are not capable of being encoded as baryonic matter. They are energy, not 
matter and encoded as the matter energy condensate without controversy. The archive is 
therefore matter-by-necessity and pre-codes the next cosmic cycle for absolute matter dominance: 

1. Premise 1: The universe is matter-dominated. (Observed baryon asymmetry.) 
2. Premise 2: Black holes accrete this matter-dominated environment. 
3. Premise 3: In this environment, infalling matter and antimatter inevitably annihilate into energy before 

irreversible compression. 
4. Conclusion: The Fifth State archive is a matter-only archive. 

When the Planck Pivot creates the conditions to allow the phase transition of  condensate into the primordial 
fluid, the energy that is re-expressed is drawn from this matter-only archive. Antimatter is not created because 
it was never stored. The observed matter-antimatter asymmetry of the universe, therefore, ceases to be a 
mystery: It is the deterministic and inevitable consequence of the MIMO protocol. 
The MIMO protocol resolves the black hole information paradox not by disputing the no-hair theorem, but 
by redefining what it means for information to be “preserved.” Information is not lost to the universe; it 
is geometrised – frozen into the structural topology of the Fifth State lattice. The Fifth State is a matter-only 
archive. Antimatter is never archived because it is annihilated before reaching the core. The observed matter 
dominance of the universe is thus not a statistical fluke requiring fine-tuning: it is the inevitable outcome of the 
physical laws governing black hole infall, annihilation, and the causal isolation of the event horizon. 
The MIMO protocol renders exotic baryogenesis superfluous and replaces it with a simple, deterministic, 
archive-driven mechanism. 
 

Summary and Logical Chain 
Step Statement Supporting Principle 

1 In our matter-dominated universe, any antimatter falling into 
a black hole will encounter ordinary matter during infall. Empirically observed baryon asymmetry. 

2 The particle and its antiparticle annihilate, converting their 
masses into photons. Fundamental particle physics ([ = 23-). 

3 The event horizon causally isolates the annihilation products 
from the external universe. Causal structure of black holes. 

4 The annihilation products (photons) cannot be encoded as 
baryonic matter in the Fifth State lattice. Baryon number is not carried by photons. 

5 Consequently, only matter is compressed into the \ =
) state. MIMO protocol – matter-by-necessity. 

6 When the Planck Pivot reboots the condensate, only matter 
is re-expressed. Reversal of the encoding process. 

7 Therefore, the next cosmic cycle begins with a matter-only 
seed. Deterministic, not accidental. 

  



SECTION 6 
PLANCK TIME: THE COSMIC CLOCK 

 
The Triangulation of Planck Time 
The Planck time U) = qℏƒ/j! is not an arbitrary scale. It emerges from three independent physical limits – 
information theory (Bremermann), quantum mechanics (Heisenberg), and geometry (Planck units) – which 
converge on the same expression. This triangulation, presented in full in APPENDIX B, proves that the Fifth State 
reboot is not an instantaneous metaphysical event but a precisely quantised computational process lasting 
exactly one Planck time. The three roads are: 

1. Information theory: The Bremermann limit gives Ö* = ℏ/(á*}0). 
2. Quantum mechanics: The Heisenberg uncertainty principle gives the same. 
3. Geometry: The Planck units give Ö* = oℏ{/}$. 

The convergence of the three derivations of Planck time – from quantum gravity (U) = qℏƒ/j! ), from 
information processing (U) = „/(∫„/∫U)max ), and from quantum uncertainty (U) = ℏ/(•)j

7)) – reveals a 
profound truth: the Planck time is the fundamental clock cycle of the cosmos. It is the time required for the 
universe to process its entire baryonic information content at the maximum possible rate and is not 
instantaneous in a metaphysical sense. It takes exactly one Planck time. That is the duration of the Planck Pivot 
– the snap between }bound and }unbound. After that, kinetics become free, dynamics are restored, the strong 
and electroweak forces emerge, gravity can now function as a dynamic elastic geometry and the universe 
expands as a bounded matter-energy primordial fluid medium creating standing waves. 
The Fifth State is the ultimate expression of equanimity. It is the state where all kinetic energy has been 
translated into potential energy, where entropy has been reduced to zero, where time itself has ceased. There 
is no change, no loss, no death. Only perfect order… This is not the heat death of standard cosmology – a state 
of maximum entropy where all structure has decayed into uniform chaos. It is the opposite: a state of maximum 
entropy negation, where information is perfectly preserved, where the complexity of an entire cosmic cycle is 
archived in a zero-entropy condensate. 
Equanimity, therefore, is not the acceptance of disorder. It is the achievement of perfect order. The universe 
does not drift toward thermal equilibrium. It consolidates toward the Fifth State – a terminal, stable, 
information-dense archive, waiting for the Planck Pivot to reboot the cycle with a phase transition to fluid. 
The Big Bang is therefore not a creation event ex nihilo. It is the deterministic reboot of a frozen archive whose 
horizon dissolved. The standard model’s “unique singularity without an event horizon” is not a mystery. It is the 
natural terminal state of a Fifth State condensate after exhaustion of its external manifold when the 
fundamental dimension of time (T) cannot collapse. 
The universe effectively breathes. It “inhales” as it consolidates into perfect order (z = 0, U = 0), then “exhales” 
reboots via the Planck Pivot into a new kinetic cycle. The Big Bang is the exhalation; the Fifth State is the 
inhalation. Neither requires supernatural intervention. Both are mandated by the conservation of energy and 
the logic of quantum uncertainty as a yo-yo cycle. 
The Information Foundation of Planck Time 
The Planck time U) = qℏƒ/j! ≈ 5.39 × 10%&& s is usually presented as a dimensional necessity – the only 
combination of ℏ, ƒ, and j that yields a time. But the PK framework reveals a deeper meaning. 
Consider the relationship: 

ñA =
¬Bekenstein

(ï¬/ïñ)Bremermann
 

where „Bekenstein ≈ fi/(4ℓ)
7) is the maximum information content of a black hole (Bekenstein bound) 

and (∫„/∫U)Bremermann = Xj7/ℏ is the maximum information processing rate (Bremermann limit). 
At first glance, this might appear circular as both sides contain Planck constants, so cancelling them might seem 
trivial. However, the PK Theory derivation does not assume information theory: It derives U) from first principles, 
then shows that the information-theoretic expression converges on the same value – a triangulation, not a 
tautology. 
Step 1: PK Axioms (No Information Theory Assumed) 

• Energy Conservation: Çtotal = Ç* + Ç/ ≈ 0, where the dynamics depend only on the conversion between 
potential and kinetic energy. 

• Fifth State: At maximum density S*, à = 0, A = 0, Ö = 0. 
• Quantum Snap: Complete conversion Ç* → Ç/ at the Planck Pivot. 
• Information Preservation: à = 0 implies perfect information retention. 



Step 2: Planck Pivot from Thermodynamics 
From the modified Friedmann equation with the Fifth State equation of state ÷ = −|j7: 

è̈max

è
=
WÅÄ

G
êPlanck =

WÅh/

GℏÄ
 

The corresponding timescale is: 

â, = ä
[
ZX ⋅

å
å̈max

= äℏr
q3 = é, 

Key point: This derivation uses only ℏ, ƒ, and j without information theory. 
Step 3: Information Release Postulate 
The conversion }) → }F  at the Planck Pivot represents the expression of all quantum information encoded in 
the ℱPrimal condensate. The process duration is yU. At this stage, we do not know yU – it could be U), 2U), U)/2, 
etc. 
Step 4: Introducing Independent Quantum Limits 
The Bremermann Limit is a fundamental quantum constraint: for any system of mass • , the maximum 
information processing rate is: 

Ö
ï¬

ïñ
ã

max
=
√h-

ℏ
 bits per second. 

This follows from: 
• Energy-time uncertainty: y}yU ≥ ℏ/2 
• Mass-energy equivalence: } = •j7 
• A bit flip requires minimum energy ℏ/yU 

The Bekenstein Bound emerges from geometry and causality. For a region of radius ç containing energy }, the 
maximum information is: 

¬max ≤
ZÅâr

ℏhÂÊZ
 

For a black hole (ç = 2ƒX/j7, } = Xj7): 

¬BH =
FÅÄV-

ℏhÂÊZ
=

‹

F›A
- ÂÊZ

 

where fi = 4ÿç\
7 and ℓ) = qℏƒ/j, 

Crucially, while expressed in Planck units, this bound derives from black hole thermodynamics 
and causality – it is not assumed as fundamental; it emerges. 

 

 

 

 

The Information Calculation 
The ℱPrimal condensate at the moment of the Big Bang consists primarily of: 

• Baryonic matter (5%): Frozen in coherent quantum state; encodes information. 
• Dark matter (27%): Gravitational scaffolding; does not undergo the same thaw. 
• Dark energy (68%): Vacuum energy background; does not participate. 

Only the baryonic component undergoes the Fifth State freeze/thaw cycle and participates in information 
processing at the Planck Pivot. The cosmos is a closed adiabatic system: No new matter or energy is created; it 
is only ever interchanged between species. 
Two Processing Models are available for encoding or decoding: 

• Parallel Model: Each Planck-volume quantum processes independently. All è quanta thaw simultaneously. 
• Sequential Model: Information propagates from a surface outward at speed }. 

At Planck density, spacetime is quantum foam – each Planck volume is causally disconnected from its neighbours. 
Therefore, the parallel model is physically correct. 

Step 5: Three Independent Roads to ñA 
Three independent derivations of the Planck time should yield the same numerical value: 

• From acceleration: ñA = qℏÄ/h/ 
• From density: ñA = qℏÄ/h/ (since êA = h//«ℏÄ-») 
• From information: ñA = ¬total/«Vh

-/ℏ» 

 



PARALLEL MODEL DERIVATION 
Step 1: Condensate Parameters 
For baryonic matter only (X< ≈ 1.7 × 10!, kg): 

êPK = f
[ë4
^XK,

g
5/7

≈ \. > × C>"53 m (nuclear scale)

íquanta =
ë4
n,

=
ì
î,7

≈ ]. Z × C>8(

K, =
q3

ℏr- ≈ h. Cm × C>98 kg/m7

 

 
Step 2: Information Content 
Each Planck-mass quantum encodes 1 bit of information about the baryonic field configuration: 

¬total = Áquanta =
V:

√A
 

 
Step 3: Maximum Processing Rate 
Each quantum processes at the Bremermann limit: 

Ö
ï¬

ïñ
ã

per quantum
=
√Ah

-

ℏ
 

Total processing rate (all quanta in parallel): 

Ö
ï¬

ïñ
ã

total
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-

ℏ
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-
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Step 4: Exact Cancellation 
The thaw duration is: 

sñ =
¬total

(ï¬/ïñ)total
=
V:/√A

V:h-/ℏ
=

ℏ

√Ah-
= k

ℏÄ

h/
= ñA 

The cancellation is perfect and parameter-free: X< cancels exactly, yielding yU = U) 
without any 2ÿ/ln2 factors. 

 
The Nuclear-Scale Starting Point 
The derived condensate radius çPK ≈ 2 fm is crucial: 

âPK = Ö
GV:

FÅêA
ã
*/E

≈ Z. H × 9H%*/ m ≈ size of 6–10 protons. 

This nuclear scale (∼ 10%#! m) rather than the Planck scale (∼ 10%,! m) provides: 
• 20 orders of magnitude head start on expansion. 
• Natural QCD scale for immediate hadronisation after thaw. 
• No horizon problem – the initial causally connected region is already macroscopic. 
• Natural flatness – curvature is naturally small starting at nuclear scale. 

 

Baryons Only Condensate 
Dark matter and dark energy do not participate in the condensate: 

• Dark matter, if it exists, is weakly interacting and does not form the same coherent quantum state as 
baryonic matter. It cannot be compressed into the à = 0 lattice because it does not couple to the 
electromagnetic and strong forces that lock baryons into tetrahedral packing. 

• Dark energy is a vacuum energy, not a matter field at all. 
• Only baryons have the internal structure (quarks, gluons, spins) capable of encoding and preserving 

quantum information across the phase transition. 
Thus, the 5% baryonic fraction is not an accident. It sets the scale of the Big Bang and gives the universe a 
nuclear-scale head start: Parallel processing from a tiny yet finite point. 



PLANCK TIME AS THE COSMIC CLOCK CYCLE 
 
The convergence of three independent derivations is not circular but triangulation: 
 

ROAD EXPRESSION 
Information (Bremermann) 

yUcomp =
„

(∫„/∫U)max
= U) 

Quantum (Heisenberg) 
yUQM =

ℏ

y}max
= U) 

Geometric (Gravity) 
]^geom = Y

ℏ-
19

= ^< 

 
 
 
 
 
 
 
 

Within the PK framework, information, quantum uncertainty, and spacetime 
geometry are mathematically identical. 

 

 

THE COMPLETE COSMIC TIMELINE 
 

ñ = H The final Fifth State condensate forms: _PK ≈ 2 fm, ` = `<, + = 0, a = 0; Event Horizon dissolution 
H < ñ < ñA Planck Pivot triggers parallel quantum release; phase change in all 7.8 × 108" baryonic quanta 
ñ = ñA Thaw completes; information fully expressed; release of kinetics and heat, Gravity resumes 
ñ > ñA Hot condensed fluid plasma; standard Hot Big Bang evolution begins; rapid expansion 

 
The Planck time is not an arbitrary quantum gravity scale. It is the clock cycle of the cosmos – the time required 
for the universe to process its entire baryonic quantum state at the maximum possible rate. The exact 
cancellation yU = U)  reveals a deep harmony between quantum information theory, gravity, and 
thermodynamics. 
Curvature is geometry. Gravity is the force that arises from that curvature when time flows. In the Fifth State, 
time ceases, so gravity as a force ceases – but the curvature remains, frozen, as the geometric archive. The 
distinction is not pedantic: it explains why a black hole’s external field persists even though its interior is timeless. 
The universe reboots – the phase change from the geometric static condensate to a condensed dynamic fluid 
– in exactly one Planck time because that is the natural timescale for maximum-efficiency quantum 
computation at the Planck density limit and the era before Gravity can reassert as a force and solely once 
kinetics resume: The condensate thaws in U), and the universe is reborn. 
Alternatively, one might argue that information could not decode further because the expression of kinetic 
energy from the condensate was so violent that it simply blew apart – a chicken-egg consideration. But the 
triangulation of three independent roads points to a deterministic conclusion: the universe is maximally efficient, 
processing its source code at the Bremermann limit. 
In the next section we consolidate Gravity as the attribute that, in irony, provides the very heat we experience 
today 
  

Since +,comp = +,QM = +,geom 
we conclude: 

• The processing rate of the baryonic source code 
• The uncertainty limit of the quantum state 
• The structural tension of the spacetime lattice 

are physically synonymous. 
 



SECTION 7 
GRAVITY: THE COSMIC FURNACE 

 

The Pedagogical Example 
A Gravity-Free Universe Would Be Freezing and to appreciate the active role of gravity, consider a simple 
thought experiment. Remove gravity entirely – keep the same initial conditions as our real universe, but forbid 
any gravitational clumping. Spacetime becomes flat Minkowski, and any expansion is purely kinematic (coasting). 
The scale factor grows linearly with time: 

è(ñ) ∝ ñ(hÍè¡ñÎÏÑ	ÌÓÔèÏ¡ÎÍÏ). 
At recombination (wrec ≈ 1100), the baryonic gas is uniformly distributed and has a temperature of ≥rec ≈
3000 K. Because there is no gravity, the gas remains perfectly uniform – no stars, no galaxies, no clusters. It 
simply expands and cools adiabatically. For a monatomic ideal gas (the baryonic plasma is mostly hydrogen and 
helium), the adiabatic index is  = 5/3. In an adiabatic expansion, temperature scales with the scale factor as 

Ç ∝ èE(*%a) = è%- 
Thus 

Ç(ñ$)

Çrec
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Evaluating: 

Ç(ñ$) = GHHH K ×
9

9. Z9 × 9Hb
≈ Z. FW × 9H%E K ≈ H. HHZ[ K 

In this gravity-free, coasting universe, the baryonic gas would be a mere 2.5 millikelvin today – far colder than 
the cosmic microwave background (2.7 K) and billions of times colder than the hot gas observed in galaxy 
clusters (10' K) or the surfaces of stars (10,–10& K). The difference is staggering: 

Çreal, hot gas

Çno gravity
∼

9Hb K
Z. [ × 9H%E K

∼ F × 9H0 

 
If the universe is an adiabatic system – and the maximal heat at the time of the Big Bang was truly immense at 
Tp=1.416×1032	K – how is this immense heat retained billions of years later? 
Gravitational collapse because when gravity is present, potential energy is converted into kinetic energy – a 
process captured by the binding tension term {(∇|) in the modified Friedmann equations. Gas falling into dark 
matter halos virialises, shocks heat the intracluster medium, stars ignite nuclear fusion, and black holes accrete 
matter. All of this is absent in a gravity-free universe. 

The Stellar Parallel: Heat Delays Collapse, Cold Enables It 
A young, massive star far exceeding the Tolman-Oppenheimer-Volkoff (TOV) limit of approximately 2.2 J⊙ does 
not immediately collapse into a black hole. The star is supported by immense thermal pressure generated by 
nuclear fusion, which opposes gravitational contraction. The hotter the core, the stronger the outward pressure, 
and the more effectively collapse is delayed. Only when the nuclear fuel is exhausted, and the star begins to 
cool, does gravity finally overwhelm thermal support, triggering core collapse and leaving a neutron star or 
black hole. 
The governing principle is universal: Heat opposes gravitational collapse. This is not a proposition of PK Theory; 
it is standard stellar astrophysics. Once a star becomes hot enough, thermal pressure halts further contraction. 
To continue collapsing, the star must cool (by radiating heat away), allowing gravity to win. 
The Neutron Star as a corollary is supported by degeneracy and not heat as a counter example that illuminates 
the principle. Unlike a main-sequence star, a neutron star is supported primarily by neutron degeneracy 
pressure – a quantum mechanical effect arising from the Pauli exclusion principle – not by thermal pressure. 
Indeed, the original TOV calculation assumed a cold, degenerate Fermi gas. Although a newly-formed neutron 
star is initially hot (∼ 10##  K), that heat does not provide structural support; its only effect is to set the cooling 
timescale. The neutron star’s stability against collapse is determined solely by its mass relative to the TOV limit, 
not by its temperature: An isolated neutron star below the TOV limit will simply cool – first via neutrino emission, 
then by surface photon radiation – eventually becoming a cold, inert, dark object, without ever collapsing into 
a black hole. It is a cold remnant of a formerly hot, collapsing star, illustrating that in the absence of thermal 
support, gravitational collapse is inexorable. (REFER TO APPENDIX I) 



The Early Universe: Too Hot to Fall 
Immediately after the Planck Pivot, the universe was extraordinarily hot – far above the electroweak scale (∼
10#!  K). Its energy density was dominated by radiation, not matter. In a radiation-dominated universe, the 
equation of state is 

ò =
êh-

G
 

a very stiff pressure that resists compression. 
Moreover, the Jeans length is comparable to the Hubble length, meaning that no gravitationally bound 
structures can form: Any overdensity is quickly smoothed out by radiation pressure. The early universe was thus 
analogous to the core of a massive, hot star: too hot to collapse. As the universe expanded, it cooled – just as a 
star cools when its fuel is exhausted. The critical difference is that the universe’s “fuel” was not nuclear fusion 
but the expansion itself. Expansion drove cooling; cooling reduced the radiation pressure that opposed gravity. 
Symmetry Breaking and the Onset of Structure 
The most dramatic cooling event was the electroweak phase transition at ≥ ≈ 10#!  K , when the unified 
electroweak force split into the weak force and electromagnetism. This symmetry breaking released latent heat 
(temporarily slowing cooling), but more importantly, it changed the effective pressure of the medium, allowing 
gravitational condensation to begin. 
Once the universe cooled enough for matter to dominate over radiation (at around 50,000 years after the 
Planck Pivot), gravity could finally overcome pressure, and structure began to form. The universe 
expanded not because it was driven by a mysterious repulsive force, but because it was too hot to fall, and the 
cooling driven by expansion ensured that gravity’s victory was delayed – not denied. 
 

System Primary support against 
gravity Role of heat Fate if support removed 

Massive star (above 
TOV limit) 

Thermal pressure (nuclear 
fusion) 

Essential – prevents 
collapse 

Collapse into black hole or 
neutron star after cooling 

Neutron star 
(below TOV limit) Neutron degeneracy pressure Irrelevant – only affects 

cooling rate 
Simply cools; no collapse 
unless mass is added 

Early universe 
(after Planck Pivot) 

Radiation pressure + unified 
forces 

Prevents gravitational 
collapse 

Expansion continues; structure 
forms only after cooling 

 

Gravity Creates Heat, Expansion Delayed Collapse 
The early universe expanded not because of dark energy, but because it was too hot to collapse – a principle 
directly observed in massive stars and neutron stars – despite the re-emergence of gravity and its apparent 
attraction. Gravity, far from being defeated by expansion, later converted its stored potential energy into the 
heat that lights the stars, powers the clusters, and warms the intergalactic medium. The universe’s furnace is 
gravity. 
This heat, however, is only one consequence of gravitational work. The same binding tension that generates 
heat also stretches the metric, storing energy in the elastic fabric of spacetime. In the next section, we explore 
how time itself becomes elastic – and how, when all kinetic energy is exhausted, time ceases, leaving only the 
frozen geometry of the Fifth State. 
In our next section we examine how time is elastic and why, as an immutable condition of the universe, the 
dimension of time forced the Planck Pivot: We present the analysis of the fate of time inside a black hole event 
horizon and its consequences for the Planck Pivot. Building on established results—time dilation, the 
Schwarzschild metric, the Planck time as the minimal duration, and the Bremermann limit—we show that inside 
the horizon time ceases (Δt = 0). Consequently, force and velocity become undefined. The collapsed matter 
enters the Fifth State, a geometric condensate maintained by its own mass and geometry, not by any force. 
When the final event horizon dissolves, the timeless condensate becomes exposed to the exterior causal 
universe. The Heisenberg Uncertainty Principle then forces a restart of time, leading to a phase transition – the 
Planck Pivot – which must complete within one Planck time before gravitational force can re-establish itself. 
This resolves the singularity problem and explains why the Big Bang expansion begins from a finite, zero-entropy 
archive. 
  



SECTION 8 
THE ELASTICITY OF TIME & THE INEVITABILITY OF THE PLANCK PIVOT 

 

Time is not absolute. Special relativity shows that moving clocks run slow: 

4Û′ = Ù4Û,  Ù =
9
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General relativity extends this: Clocks in a gravitational potential run slow: 

4Ûfar =
4Ûlocal

q9 − Z@A/(2ˆ-)
 

As an object approaches the Schwarzschild radius rc = 2GM/c7, the time dilation factor diverges. From the 
perspective of a distant observer, the object never crosses the horizon; its clock asymptotically slows to a stop. 
This behaviour reveals an elastic property of time: Time can be stretched. The natural question, therefore what 
happens at the elastic limit? Standard general relativity stops at the horizon, treating the divergence as a 
coordinate artefact. 
A common puzzle also naturally arises from the distant-observer perspective of a star falling into a black hole. 
According to General Relativity, an observer far from the black hole never sees the star cross the event horizon. 
Instead, the star’s image appears to slow down, asymptotically approaching the horizon, while its light becomes 
increasingly redshifted and faint. If the star never appears to cross, one might ask: Why does it not continue to 
shine indefinitely, making the black hole blindingly bright? The resolution lies in the combined effects of time 
dilation and gravitational redshift, which conspire to make the star’s emission undetectable after a very short 
time – not by cutting it off abruptly, but by stretching it out over an infinite coordinate time. 
The Standard GR Explanation 
For a star falling radially into a Schwarzschild black hole, the observed luminosity at infinity decays exponentially: 

†obs(ñ) ∝ Ì
%d/e 

where ˘ is a characteristic timescale of order the light-crossing time of the black hole 
(for a stellar-mass black hole, ˘ ∼ 10%& s) 

The star does not “pile up” at the horizon but instead, its image fades exponentially to zero because each 
successive photon is emitted over a longer and longer coordinate time interval, and its energy is redshifted by 
the gravitational field. The total energy received is finite, but it is spread over an infinite time – hence the 
observed power (energy per unit time) drops to zero. Thus, black holes are dark not because they stop emitting, 
but because the emission is redshifted and time-dilated beyond detectability. 

The PK Theory Perspective 
In PK Theory, this picture is refined. As the star approaches the event horizon, time dilation becomes 
extreme: ΔUfar ≫ ΔUlocal. The matter of the star is already beginning to undergo the phase transition toward the 
Fifth State – its kinetic degrees of freedom are being suppressed as density approaches |crit ≈ 0.4|Planck. The 
emitted radiation is not only redshifted but also progressively absorbed or scattered by the forming lattice of 
the vacuum. More importantly, the star’s energy is not “lost”; it is transferred to the black hole’s mass and 
stored as potential energy in the stretched metric. From the perspective of the distant observer, the star’s 
image fades to black on a timescale of milliseconds (for a stellar-mass black hole), long before it appears to 
reach the horizon. The black hole remains dark – not because it is cold, but because the accretion process itself 
becomes invisible after a very short time. 
Resolution of the Paradox 
The apparent paradox – “if the star never crosses, why doesn’t it shine forever?” – arises from a 
misinterpretation of “never crosses”. The star does cross the horizon in its own proper time. The distant 
observer’s “never” refers to coordinate time, which is not physically meaningful inside the horizon. The energy 
of the star is finite and it is simply received over an infinite coordinate time, so the observed flux goes to zero. 
No energy is lost: It is just spread so thinly that it is undetectable. 
Thus, black holes are not unfeasibly bright. Their darkness is a consequence of gravitational time dilation and 
redshift, not a failure of energy conservation. In PK Theory, this same principle extends to the entire cosmic 
cycle: the stored potential energy of the Fifth State is released in a single Planck time, but the external observer 
(if any existed) would see only a flash – the Planck Pivot – after which gravity re-emerges and structure forms. 



The Event Horizon as the Elastic Limit of Time 
The Schwarzschild metric has a vanishing g"" component at r = rc.  

˚¸- = Ö9 −
Z@A

2ˆ-
ã ˆ-˚Û- − Ö9 −

Z@A

2ˆ-
ã
%*

˚2- − 2-˚˝- 

This is not a physical singularity (Kruskal coordinates remove it), but it marks a causal boundary. In PK Theory, 
g"" = 0 signals that the temporal dimension has reached its elastic limit. Beyond this point, time cannot be 
stretched further; it must either end or change its nature. 

Inside the Event Horizon: Cessation of Time 
Inside the event horizon, the metric signature changes from Lorentzian to Euclidean/spatial. Proper time 
intervals become indefinable. We therefore have: 

4Û = H							&  Û = H 
Consequences are immediate: 

• Velocity undefined: v = Δx/Δt → meaningless. 
• Motion ceases: No change in position can occur. 
• Force undefined: F = dp/dt requires dt > 0. 
• Kinetic energy zero: Ef = 0. 
• Entropy zero: S = 0 (single microstate). 
• Temperature absolute zero: T = 0 K. 

The interior is not a place of infinite crushing; it is a finite geometrically frozen archive  – the Fifth State. 
Endurance of Fifth State: Geometry and Mass, Not Gravity 
The Fifth State condensate has a finite radius determined by the Planck density. The radius scales as RPK ∝ M

#/,. 
The tetrahedral lattice is maximally packed (Kepler-Hales packing fraction η = π/«3√2» ≈ 0.74048 ), and 
zero-point motion expands the effective volume by a factor α = 1.5. Hence: 
 
 
 
 
 
There is no free volume for further compression. Because time has ceased, there is no change, no dynamics, 
and no force is required to maintain the state. Moreover, force is a clearly dynamic principle requiring not just 
kinetics but time itself. Therefore, the condensate can only be geologically and materially statically stable – 
locked solely by geometry and mass absent of time. 

External Gravity: Static Curvature Without Dynamic Force 
Outside the event horizon, the gravitational field is described by the Schwarzschild potential Φ = −GM/r. This 
is a static curvature; it does not require time to be present. Thus, the external field is a fossil of the mass, not a 
signal from an active core. The event horizon is the boundary between: 

• Outside: Time flows → gravity acts as a dynamic force. 
• Inside: Time stops → gravity as force vanishes; only static curvature remains. 

When the final event horizon of a cosmic cycle dissolves, the timeless Fifth State becomes causally exposed to 
the exterior universe where time flows. Heisenberg’s Uncertainty Principle 

4u ⋅ 4Û ≥
ℏ
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cannot tolerate a region with Δt = 0 that is in causal contact with a temporal framework. If Δt = 0 while ΔE is 
finite, the inequality would be violated – an impossibility. Therefore, Δt must become positive. Time must 
restart. 

The Planck Pivot: Minimum Window Before Gravity Reinstates 
The phase transition from the Fifth State to the primordial plasma cannot last indefinitely. It must complete 
within one unit of Planck time: 
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which is the smallest physically meaningful duration 
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During this interval, gravity as a force does not exist, because force requires dt > 0. The condensate can 
therefore relax its geometric strain without resistance. Exposing the timeless condensate to time immediately 
reintroduces the possibility of motion. The stored geometric strain is converted into kinetic energy, and the 
encoded baryonic information is decoded at the maximum possible rate – the Bremermann limit: 
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The total baryonic information is Itotal = Mi/mj. Hence the decoding time is exactly tj: 
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Once the baryonic matter is expressed and the primordial plasma forms, the gravitational field re-establishes 
itself. An event horizon does not re-form around the whole universe – only around remaining dark components 
(frozen lattice nodes and residual tension). With time now flowing, gravity as a force returns, and the universe 
expands. This is the Big Bang: not a creation event, but the deterministic reboot of a frozen archive within the 
smallest possible temporal window. 
 
Big Bang Acoustics 
The early universe was a bounded fluid cavity, not an infinite homogeneous expanse. In any bounded fluid, 
sound waves propagate as standing waves with discrete resonant frequencies. For the primordial plasma (/ =
|j7/3), the sound speed is j\ = j/√3. The fundamental frequency is set by the Hubble scale at recombination: 

oBAO ∼
hk

ïl(g = 99HH)
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corresponding to a period of billions of years – far below human hearing. 
The pressure amplitude, derived from CMB temperature fluctuations (±≥/≥ ∼ 10%!), is: 
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giving a sound pressure level relative to the threshold of hearing of about −132 dB 
 
The BARCODE analysis (Hyde 2026g) revealed the frozen signature of this standing wave: a harmonic ladder in 
the redshift distribution with fundamental frequency 0" = 2/∂ (∂ = 1.822), and overtones at ∂/10, ∂/21, ∂/
42, ∂/64, detected at significances up to 1281. The strata are not statistical flukes; they are the fossilised 
antinodes of the primordial acoustic wave, preserved in the distribution of galaxies. This is not an analogy. The 
universe rang like a bell. The barcode is its echo. 
Moreover, the standing waves of the early universe were not eternal. As the fluid cooled and recombined, the 
acoustic oscillations ceased, leaving behind a frozen pattern of overdensities. The same elastic spacetime that 
transmitted these sound waves would later, in the Fifth State, become completely rigid – time itself ceasing, 
gravity as a force vanishing, and only the frozen geometry remaining.  
 
Heisenberg Cannot Be Violated – Therefore Time Must Reboot 
The cessation of time inside the event horizon is not a violation of physics but it is a geometric necessity at 
maximum compression. However, the moment that interior is exposed to the exterior causal universe, 
Heisenberg’s principle demands yU > 0 and equally so, the permanence of the fundamental dimension of the 
universe, Time. The only way to satisfy this is for the frozen archive to undergo a phase transition – the Planck 
Pivot – in exactly one Planck time. Gravity as a force is absent during this window, allowing rapid decoding. After 
U), gravity is reinstated and the expansion begins. This is not a choice; it is inevitable. 
 
In the next section, we present the empirical evidence – from Amazonia, Congo, DESI, and CODA – that this 
cycle is not philosophy. It is measured. 

 

  



SECTION 9 
THE EMPIRICAL EVIDENCE 

 
The preceding sections have established the theoretical framework of Density-Driven Gravity, the 
Potential-Kinetic duality, the Fifth State, and the Planck Pivot. This section presents the empirical evidence that 
these concepts are not mathematical abstractions but descriptions of the observed universe. Forensic audits, 
drawn from the Hyde 2026 empirical series, collectively falsify the Cosmological Principle and confirm the ∂-
manifold. 

Congo: The Deep Field South 
The Euclid Congo field (Deep Field South) expands the sample to 12,685 Forest nodes (40/30 > 10), with a 
peak ratio of 182,556 – 3.5 times the DECAD Monster. The angular quantisation significance reaches 55.331 
(full field) and 321 (central region), locking to the 28th harmonic of ∂/≥CMB with 98.30% precision. 
Redshift walls appear at ∂ (w = 1.8242 ± 0.0583, 227 nodes) and 1.5∂ (w = 2.7290 ± 0.0568, 193 nodes), 
with bootstrap significances > 61 . The dual-audit structure of Congo – full field versus central region – 
demonstrates that the lattice is not an edge effect or a selection artefact. It is an internal physical requirement 
of spacetime. 

NGC & SGC: The DESI Volumetric Lock and Hemispheric Rigidity 
The Dark Energy Spectroscopic Instrument (DESI) Data Release 1 V1.5 PIP clustering catalogues provide the 
largest and most clinically corrected spectroscopic dataset for large-scale structure analysis. The audit (Hyde 
2026L) examines 2,138,627 Luminous Red Galaxies (LRGs) spanning both the North Galactic Cap (NGC) and 
South Galactic Cap (SGC), supplemented by the Euclid Amazonia and Congo samples. In total, 3,675,792 
independent celestial objects are analysed. Key results include: 

• Dual-hemisphere phase lock: The cross-correlation of node positions between the NGC and SGC yields a 
Global Phase Shift of exactly 0.00 Mpc. The two hemispheres are two perspectives of a single, continuous, 
rigid geometric scaffold. 

• Absolute isotropy of spacing: Primary redshift spacings are identical to within 0.0023% (ïñ = 0.175000 
vs. 0.174996), ruling out any local anomaly or instrumental artefact. 

• Angular harmonic ladder: Multiples of ó/6 (3 × through 10 ×) with match precisions 99.6%–99.98%. 
• 3D vertex-lock: A consistent cubic open-lattice geometry in both hemispheres, with a universal 

Quantization Index of 1.71 (identical to within 0.6%). 
• Hardware independence: The NGC was imaged by BASS/MzLS at Kitt Peak; the SGC by DECaLS at Cerro 

Tololo. Spectroscopy for both caps from the same DESI instrument. The lattice is detected with equal 
significance in both hemispheres, ruling out telescope-specific artefacts. 

The combined significance of the DESI sample alone exceeds 7121. The grand total with the eight independent 
surveys of the CODA report reaches 822.81 (Stouffer) and 872.61 (unweighted). The empirical probability of 
such coherent structure in a Gaussian random field is / ≈ 10%#&',""" – effectively zero. 

Primum Mobile and CODA: The Synthesis Across Eight Surveys 
Primum Mobile (Hyde 2026j) presents a forensic audit of 172,057 pristine spectroscopic objects from eight 
independent surveys: Euclid Amazonia, Euclid Congo, zCOSMOS Bright, VVDS Deep (0226-04 and CDFS), VVDS 
UltraDeep, VUDS DR1 COSMOS, and VUDS ECDFS. Using transparent statistical tests – Starkness, Monte Carlo 
significance, Kernel Density Estimation, Lomb–Scargle periodogram, nearest neighbour analysis, and wall excess 
calculations – every survey rejects uniform redshift distribution. Local Z-scores range from 3.821 to 500.451. 
The combined significance across the seven largest surveys is 504.131 (Stouffer), corresponding to a /-value 
< 107!,>,""". The walls at ∂ = 1.822 and 1.5∂ = 2.733 are present in every high-redshift survey. Low-redshift 
surveys show deficits exactly as expected when the walls lie beyond their depth – an internal consistency that 
no random model can produce. 
The constant ∂ is not a fitted parameter. It is derived from first principles: 
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in agreement with the measured value 1.822 ± 0.006 to within 0.5%. 
 
The full harmonic series – ∂/36, ∂/32, ∂/28, ∂/20, ∂/16, ∂/8, ∂/4, ∂/2, ∂, 1.5∂ – is present across all eight 
fields. This is not a collection of coincidences; it is the signature of a single, rigid geometric manifold projected 
onto the sky. 



The Evolution of . and Zwicky Friction 
The constant ∂ = 1.822 is not invariant across cosmic time. The Hyde empirical series has measured ∂ at three 
distinct epochs: 

• At ò ∼ Z. \ (cosmic age ∼ m>> Myr): ó = 1.806 ± 0.004 (Hyde 2026b – DECAD). 
• At ò ∼ >. C–C (cosmic age ∼ m–Z Gyr): ó = 1.814 ± 0.003 (Hyde 2026a – MONSTERS). 
• At the present epoch (ò ∼ >, age ∼ C[. Z Gyr): ó = 1.822 ± 0.006 (Hyde 2026l – DESI/ATOMIC, and the 

weighted average of all surveys). 
The data are well described by a linear increase with cosmic age: 

_(ñ) = 9. WHD + H. HH9Z ⋅ ñ (U in Gyr) 
This evolution is the direct measurement of Zwicky friction: Photons lose energy as they traverse the evolving 
∂-manifold. The accumulated energy loss over cosmic history increases the effective lattice spacing measured 
at later epochs. This is the first empirical confirmation of a mechanism proposed by Fritz Zwicky in 1933. 
 
Resolving the Apparent Paradox of /CMB as Constant 
The geometric derivation of ∂ presented above includes the present-day CMB temperature: 
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If the ≥CMB in this formula were the temperature at the epoch of observation, ∂ would have been larger in the 
early universe (hotter CMB → larger ∂). But we observe the opposite: ∂ is smaller at early times. The resolution 
is that the ≥CMB in the equation is the present-day CMB temperature (2.72548 K) – a constant, not a variable. 
The formula gives the present-day value of ∂. The evolution ∂(U) is driven by accumulated Zwicky friction, not 
by a changing CMB temperature. 

 

What Evolves What Is Invariant 
The absolute value of c (from 1.806 → 1.822) The ratios c/d for any integer d 
The physical spacing between lattice nodes The harmonic relationships between nodes 
The accumulated Zwicky friction The geometric phase relationships (e.g., 0.00  Mpc phase shift from 

DESI) 

 

The elastic ribbon stretches. The marks move apart. But the ratio of their spacing remains constant. The 
skeleton breathes with cosmic expansion, but its geometric proportions are eternal. The smaller ∂ at early times 
is not a response to a hotter CMB. It is the lack of accumulated friction. The present value ∂ = 1.822 includes 
the cumulative energy loss over 13.8 Gyr. The 4% offset at the fundamental harmonic (∂/10) is the fingerprint 
of this friction. At higher harmonics (∂/21, ∂/64), the offset vanishes because we are probing the pristine 
geometry of the vacuum, not the evolved distribution of galaxies. Thus, the evolution of ∂ is not a flaw in the 
theory. It is a predicted and measured feature – the empirical signature of Zwicky friction – and it resolves the 
apparent paradox between the geometric derivation and the observed early-universe data. 

Synthesis: The Cosmological Principle Is Falsified 
Amazonia, Congo, DESI, and Primum Mobile together provide overdetermined, mutually reinforcing empirical 
evidence: 

• The density of lattice nodes is quantised and primordial (Amazonia: 58@ at ñ ≈ 4). 
• Gravitational binding energy is quantised at harmonic rungs of ó 
• Angular quantisation locks to harmonics of ó/ACMB (Congo: 55.33@). 
• Redshift walls appear at ó and 1.5ó in every deep field (Congo, Primum Mobile). 
• The 3D lattice is cubic, phase-locked, and hardware-independent (DESI: 823@, 0.00 Mpc phase shift). 
• The constant ó = 1.822 is derived from tetrahedral packing, CMB temperature, and Euler’s number. 

The Cosmological Principle – the assumption that the universe is a homogeneous, isotropic Gaussian random 
field – is falsified at > 8001. ~CDM, built upon that principle, cannot be salvaged by invoking undetected dark 
matter or dark energy. The universe is a quantised, phase-locked, three-dimensional geometric manifold – the 
∂-manifold. Its structure is not random. It is not evolving from a featureless beginning. It has been rigid and 
primordial since the earliest observable times. 
  



DISCUSSION 
 
 
The theoretical framework established in Sections 1–5, combined with the empirical evidence presented in 
Section 6, leads to a single inescapable conclusion: the Cosmological Principle is falsified. The universe is not a 
homogeneous, isotropic Gaussian random field. It is a quantised, phase-locked, three-dimensional geometric 
manifold – the ∂-manifold – governed by the constant ∂ = 1.822. The four independent forensic audits – 
Amazonia, Congo, DESI, and Primum Mobile – each reject the null hypothesis of randomness at significances 
that dwarf the standard 51 discovery threshold. Their combined significance exceeds 8001. The probability 
that such coherent structure could arise from a stochastic process is effectively zero. 

Comparison with the Standard Model 
~CDM has enjoyed phenomenological success in fitting the CMB power spectrum, BAO, and supernova 
distances. However, this success comes at the cost of introducing two undetected components – dark matter 
and dark energy – that comprise 95% of the cosmic energy budget. The Hyde empirical series demonstrates 
that these components are unnecessary. The observed dynamics are explained by Density-Driven Gravity acting 
on the ∂-manifold. 
Dark Matter 
In the PK framework, the gravitational binding of galaxies and clusters does not require non-baryonic particles. 
The Hades stars identified in the Congo field – ultra-compact, baryonic objects with extreme 40/30 ratios – 
serve as the gravitational anchors of the cosmic web. The mean-median delta of up to factor 30 proves that a 
small population of such objects sequesters the bulk of gravitational binding energy at the harmonic rungs of 
the manifold. No exotic dark matter is required. 

Dark Energy 
The apparent acceleration of cosmic expansion, discovered in 1998, is explained by two effects. First, our 
location inside the KBC void (± ≈ −0.3) biases local measurements of \" upward relative to the global mean. 
Second, the distance-linear Zwicky friction term – photons lose energy as they traverse the lattice – dims distant 
supernovae without requiring a repulsive vacuum energy. The flat median 40/30 across 13.8 Gyr demonstrates 
that the geometric scaffold does not evolve, eliminating the need for a time-varying dark energy component. 
Resolution of the Hubble Tension 
The Hubble tension – the 51  discrepancy between local ( 73.8  km/s/Mpc) and CMB ( 67.4  km/s/Mpc) 
measurements – is resolved as an environmental gradient. In Density-Driven Gravity, the local expansion rate 
depends on the density contrast: 
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where 0(∏m) ≈ 0.55 is the linear growth rate, ± ≈ −0.3 is the KBC void 
contrast, and {(∇|) ≈ 0.025 is the non-linear binding tension term. 

This yields: 
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matching the observed 8% discrepancy. The Hubble tension is not a crisis; it is a 
predicted signature of density-gradient gravity. 

The KBC Void Centrality 
In a Gaussian random field, the probability of finding the Milky Way within 1 Mpc of the centre of a void of 
radius 600 Mpc is: 
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This calculation, based on the KBC void properties, already falsified the Cosmological Principle at 5.881. The 
DESI and CODA audits now achieve significances of > 8001, rendering the earlier estimate moot but historically 
important: the handwriting was on the wall long before the definitive measurement. 
Limitations and Caveats 
While the empirical evidence is overwhelming, several caveats warrant attention: 

• The spectroscopic samples are drawn from specific fields (Fornax, Deep Field South, DESI NGC/SGC). 
Future surveys (Euclid Wide, Roman, LSST) will test universality across independent fields. 

• The 4ô/3ô proxy for gravitational potential depth has been validated against simulations, but direct 



calibration with dynamical mass measurements would strengthen the interpretation of Hades stars as 
baryonic anchors. 

• The geometric derivation of ó from tetrahedral packing, CMB temperature, and Euler’s number is elegant 
but assumes a specific relationship between the dihedral angle and the lattice scale. Independent 
derivations (e.g., from twistor theory or CDT) are desirable. 

• The Heisenberg trigger and Planck Pivot rely on the extrapolation of quantum uncertainty to conditions 
where time ceases. This remains a theoretical extrapolation; direct experimental verification is impossible, 
but consistency with all known physics is the standard of proof. 

Master Table of PK Constants 
The following table centralises the derived constants of the PK framework, linking the theoretical parameters 
to the empirical measurements. 

Constant Symbol Value 
Transactional Multiplier P 1.822 
Topological Anchor eanchor 0.2467 

PK Global í0 a(
(PK) 0.7629 

Environmental Coupling fPK 0.5 

Planck Pivot g̈max/g 8i19/(3ℏ-) 
Spectral Index d@ 0.9636 

Falsifiable Predictions for Future Surveys 
The PK framework makes distinctive predictions that distinguish it from ~CDM. The following table lists 
observables, the PK prediction, and the null hypothesis. 

Observable PK Prediction ÉCDM Prediction 
ïí0/ïê (Euclid) ≠ 0 = 0 
CMB —-distortion 2.3 × 107( < 107A 
nHz gravitational waves kGW = 107A < 107!9 
Merger rate evolution l = +1.2 l ≈ −0.5 
Galactic wave phase (Gaia) Coherent Incoherent 
Ä̇/Ä (Lunar ranging) ∼ −107!,	yr7! 0 

 

The Fifth State vs. the Bose–Einstein Condensate  
A Bose–Einstein condensate (BEC) is often presented as the “fifth state of matter” (after solid, liquid, gas, 
plasma). PK Theory redefines the fifth state as something fundamentally different – a geometric 
condensate that lies beyond thermodynamics whereas the Bose–Einstein Condensate represents a 
Thermodynamic Endpoint: A BEC is formed when a gas of bosons is cooled below a critical temperature: 
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causing a macroscopic fraction of particles to occupy the lowest quantum state. It is a thermodynamic endpoint: 
reached by removing thermal energy, not by compressing matter. Even in the ground state, a BEC retains: 

• Non-zero kinetic energy (zero-point motion persists) 
• Positive entropy (the ground state is not a single microstate) 
• Time flow (the condensate evolves dynamically) 
• Low but non-zero temperature (absolute zero is approached asymptotically, never reached) 

Crucially, the BEC is a kinetic state – particles still move (even if only via quantum fluctuations), time flows, and 
entropy is not zero. It remains firmly within the thermodynamic paradigm. 
The Fifth State of PK Theory is reached by gravitational compression to Planck density, not by cooling. Its critical 
density is 

êcrit ≈ H. F êPlanck, êPlanck =
h/

ℏÄ-
≈ [. 9D × 9Hnb  kg/mE 

 
The tetrahedral lattice is maximally packed (Kepler–Hales packing fraction 5 = Å/(G√Z) ≈ H. EFHFW), and 
zero-point motion expands the effective volume by a factor Ü = 9. [, giving êcrit = (5/Ü)êPlanck. 



The Fifth State is defined by four absolute constraints: 
Constraint Value 

Kinetic energy [B = ) 
Temperature o = ) K 

Entropy p = ) 
Time U = ) 

It is a geometric endpoint: reached when all free volume is exhausted, not when thermal energy is removed. It 
is post-kinetic – no motion, no change, no duration. 
The BEC is often cited as the “fifth state of matter”. PK Theory reclassifies the hierarchy: 

• Kinetic states (solid, liquid, gas, plasma, BEC): time flows, entropy > >, dynamics present. 
• Geometric state (Fifth State): time ceases, entropy = >, no dynamics – a pure archive. 

Thus, PK Theory does not merely add a new state of matter. It reveals a new category of matter – the geometric 
condensate – which lies beyond the reach of thermodynamics and requires a new physical framework. In 
comparison, a Bose–Einstein condensate is reached by cooling. It retains time, kinetic energy, and entropy. The 
Fifth State is reached by gravitational compression. Time ceases. Kinetic energy vanishes. Entropy reaches 
exactly zero. The BEC is a thermodynamic endpoint; the Fifth State is a geometric endpoint. PK Theory therefore 
extends the concept of condensation from the thermal domain to the geometric domain, introducing 
the geometric condensate as a new, post-kinetic state of matter. 

PROPERTY BOSE–EINSTEIN CONDENSATE FIFTH STATE (PK THEORY) 
Primary mechanism Cooling (thermal energy) Gravitational compression (volume) 

Endpoint type Thermodynamic Geometric 

Temperature q > ), approaches 0 K asymptotically q = ) K exactly 
Entropy Low but \ > ) \ = ) 

Kinetic energy Non-zero (zero-point motion) sC = ) 
Time Flows normally (t > )) Ceases (t = )) 

Density Extremely low (dilute gas) Planck density (maximal) 
Particle type Bosons only Baryons (fermions) and locked forces 

State of matter Quantum gas Geometric condensate 

Information storage Not designed for archival MIMO protocol – topological encoding 
Reachability limit Asymptotic (Third Law) Hard geometric limit (Kepler–Hales) 

 

Limitations, Responses, and the Triangulation That Changes Everything 
No other theory of cosmology or quantum gravity can claim what PK Theory demonstrates: the convergence of 
three independent derivations of the Planck time. All three roads yield identical expressions: 

ΔUcomp = ΔUQM = ΔUgeom = k
ℏƒ

j!
= U) . 

This is not a coincidence. It is the signature of a unified substrate – a geometric lattice in which information, 
quantum uncertainty, and gravity are mathematically identical. No other theory of cosmology or quantum 
gravity can claim this triple convergence. It is the clincher. 

The Cessation of Time Is Not Controversial 
A reader might worry that the claim “time ceases in the Fifth State” is speculative. It is not: The singularity 
theorems of Penrose (1965), Hawking (1966), and Geroch (1968) prove that under physically reasonable 
conditions, spacetime geodesics are incomplete – they come to an end in finite proper time. At a classical 
singularity, the metric breaks down, curvature invariants diverge, and the concept of “after” loses meaning. In 
every textbook treatment of black holes and the Big Bang, this is accepted as a feature of general relativity, not 
a speculation. PK Theory does not invent the cessation of time. It accepts it as a proven consequence of GR. 
What PK Theory adds is a positive description of the state that obtains when time ceases: the Fifth State – a 
finite, zero-entropy, geometric condensate. Standard GR stops at the singularity, confessing ignorance. PK 
Theory proceeds, providing a physical archive that respects energy conservation, unitarity, and the Heisenberg 
principle. Thus, the novelty of PK Theory is not the cessation of time – that is standard. The novelty is what 
happens when time is absent and how time restarts. 



Limitations and Responses 
No theory is without limitations. PK Theory is no exception. However, a careful examination shows that its 
weaknesses are either (a) untestable but logically necessary, (b) approximate but with a secure core, or (c) 
shared by all competing theories. 
The Fifth State: Untestable but Necessary 
Direct experimental verification of the Fifth State would require accessing Planck densities, which is impossible with 
current or foreseeable technology. However, indirect evidence abounds: the finite size of black hole cores (inferred 
from gravitational wave echoes, should they be detected), the ó-manifold (measured at > 800@), and the 
resolution of the singularity problem. Moreover, the Fifth State is a logical necessity: if gravitational collapse halts 
at all (and it must, to avoid the absurdity of infinite density), it must halt at some density below SPlanck. PK Theory 
provides a specific, physically plausible candidate. 
The MIMO Protocol: Untestable but Parsimonious 
The MIMO protocol cannot be tested directly because we cannot observe the interior of a black hole. However, it 
resolves the Hawking information paradox without violating unitarity or introducing exotic physics (firewalls, 
fuzzballs, extra dimensions). By Occam’s razor, it is preferable to alternatives that require supersymmetry, string 
theory landscapes, or ad hoc modifications of quantum mechanics. 
The Planck Pivot: Untestable but Logically Necessary 
The Planck Pivot occurs at timescales far below any conceivable measurement. Its validity rests on the logical 
consistency of the Heisenberg trigger: a timeless state (ΔÖ = 0) with finite energy (ΔÇ finite) would violate the 
uncertainty principle. The only resolution is for time to restart. The exact duration Ö* follows from the Bremermann 
limit and the Bekenstein bound. This is a theoretical inference, not an empirical claim – but it is a necessary 
inference from principles that are themselves empirically well-established. 
The Fine-Structure Constant: Not Derived (Shared by All) 
PK Theory does not derive the fine-structure constant ö. It accepts it as an empirical input, as does every other 
physical theory. The absence of a derivation of ö is not a weakness unique to PK; it is a standing challenge for all of 
physics. PK Theory’s contribution is the derivation of ó = 1.822 from geometry, Euler’s number, and the CMB 
temperature – a dimensionless constant that is on the same footing as ö but is derived, not fitted. 
The Critical Density êcrit ≈ H. FêA: Approximate but Secure 
The estimate Scrit ≈ 0.4S* is derived from tetrahedral packing efficiency and zero-point energy corrections. The 
exact value depends on the geometry of the lattice, which is not yet fully determined. However, the essential claim 
– that Scrit < SPlanck – is robust. The Fifth State must form at a sub-Planckian density; the precise factor is secondary 
and can be refined with future work. 

 

Why PK Theory Is Superior 
 
Despite these limitations, PK Theory derives the following from first principles (no free parameters): 

• The existence of a maximum density Scrit < S* 
• The cessation of time in the Fifth State 
• The Heisenberg trigger and the Planck Pivot 
• The one Planck time reboot 
• The convergence of information, quantum, and geometric roads to Ö* 
• The constant ó = 1.822 from geometry, õ, and ACMB 
• The harmonic series and the ó-manifold (predicted before observed at > 800@) 
• The resolution of the Hubble and à& tensions as environmental gradients 

No other theory of cosmology or quantum gravity does this. Most do none. 
 
The Unanswerable Question 
If the three roads to Planck time converge, then information, quantum uncertainty, and spacetime geometry 
are mathematically identical. This is not an assumption. It is a derivation. 
Thus, any theory that claims to be a fundamental description of reality must account for this convergence. 
ΛCDM does not. String theory does not. Loop quantum gravity does not. PK Theory does. 
The universe is not a collection of separate fields – gravity, quantum mechanics, information. It is a single 
geometric lattice, and the three roads are three windows into the same room. 

 



CONCLUSION 
 
We began with an empirical failure: baryonic masses alone cannot bind the Milky Way–Andromeda system. 
Newtonian gravity predicts an unbound system; observation demands binding. This is the foundational result 
of Hyde 2026M (“Matter Is Not Enough: Density-Driven Gravity”). The resolution is not invisible particles but a 
modification to gravity itself: gravity responds to density gradients ∇|, not merely to mass density |. The 
effective potential acquires a density-contrast amplification term Ω(§) = Ω"(§)[1 + ∂±(§)] with ∂ = 1.822. 
No dark matter is required. From this starting point, we redrafted the concept of equanimity. Traditional 
definitions – psychological balance, emotional non-reactivity, acceptance of uncertainty – are rooted in a 
materialist, stochastic worldview that has been empirically falsified. Equanimity, in the PK framework, is the 
systemic capacity to maintain structural integrity and information conservation under density-driven gravity, 
without recourse to material sufficiency. It has five components: 

1. Post-material stability: Coherence when matter alone is insufficient (Hyde 2026M). 
2. Coexistence with monsters: Integrating irreducible anomalies as structural nodes, not eliminating them  
3. Tension-holding: Recognising that unresolved paradoxes (Hubble tension, à& tension) are generative 

features of a quantized manifold, not errors 
4. Geometric phase-lock: the expression of global coherence at every local node, evidenced by the DESI 

dual-hemisphere phase shift of 0.00 Mpc 
5. Information preservation: the ultimate form of equanimity is the Fifth State – maximum compression, zero 

entropy, cessation of time, perfect information archive. 
The Theoretical Climax: The Fifth State 
The Fifth State is not a speculative endpoint. It is the logical conclusion of the Potential-Kinetic framework. 
When all kinetic energy is exhausted, when gravitational collapse has compressed matter to the Planck density, 
the system reaches a state where movement is geometrically impossible: }F = 0, ≥ = 0, z = 0, and crucially 
U = 0. This does not violate the Third Law of Thermodynamics; it fulfils it by a route that thermodynamics alone 
cannot provide – gravitational compression to geometric saturation. 
The Heisenberg uncertainty principle cannot tolerate yU = 0 in a finite system. It forces a reboot: the Planck 
Pivot. The maximum acceleration of the scale factor, 

è̈max

è
=
WÅh/
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is not an arbitrary number. It is the quantum-gravitational clock cycle of the cosmos. The Bremermann–
Bekenstein convergence (APPENDIX B) proves that this reboot processes the entire baryonic information 
content of the universe in exactly one Planck time, at the maximum possible rate, in parallel across all 
Planck-volume quanta. The Big Bang is not a creation event ex nihilo. It is the deterministic reboot of a frozen 
archive whose event horizon dissolved when the external manifold of the previous cycle was exhausted. The 
universe breathes: consolidation into the Fifth State (inhalation), reboot via the Planck Pivot (exhalation). 

The Empirical Anchor 
This is not philosophy. The empirical evidence is overwhelming: 

• Amazonia: 77,558 spectroscopic objects; every cosmic epoch structured (58@ at ñ ≈ 4); median 4ô/3ô 
flat across 13.8 Gyr; mean spikes at harmonic rungs of ó with sub-percent precision; mean-median delta 
up to factor 30 – direct evidence that ùà&/ùS ≠ 0. 

• Congo: 12,685 Forest nodes; angular quantisation at 55.33@; redshift walls at ó and 1.5ó with bootstrap 
significances > 6@; Hades stars identified as baryonic anchors. 

• NGC & SGC: 2.14 million LRGs across both hemispheres; dual-hemisphere phase lock (0.00 Mpc); absolute 
isotropy of spacing (0.0023%); 3D cubic lattice with universal Quantization Index; hardware 
independence; combined significance 823@. 

• Primum Mobile / CODA: eight independent surveys, 172,057 pristine spectroscopic objects; combined 
significance 504.13@; geometric derivation of ó = 1.822 from tetrahedral packing, CMB temperature, and 
Euler’s number; walls at ó and 1.5ó present in every high-redshift survey. 

The Cosmological Principle – the assumption that the universe is a homogeneous, isotropic Gaussian random 
field – is falsified at > 8001. ~CDM, built upon that principle, cannot be salvaged by invoking undetected dark 
matter or dark energy. The universe is a quantised, phase-locked, three-dimensional geometric manifold: the 
∂-manifold. 

 



EQUANIMITY 
 
Equanimity is not the acceptance of disorder. It is not the Stoic endurance of a meaningless cosmos. It is the 
recognition that the universe consolidates toward perfect order – the Fifth State – where information is 
preserved, where time ceases, where complexity is archived rather than annihilated. The heat death of standard 
cosmology is a myth. It arises from the false assumption that the universe is a closed thermodynamic system 
drifting toward maximum entropy. But the universe is not closed in that sense. It is a cyclical engine of bound 
and unbound energy, with gravity as the organiser, not the disperser. 
Equanimity, therefore, is the intellectual and existential posture appropriate to a universe that knows where it 
is going: Toward the Fifth State. It is the calm of recognising that the apparent chaos of cosmic expansion is a 
transient kinetic phase, and that the ultimate destiny is not nothingness but structure – permanent, perfect, 
and preserved. 

The data have been public for decades. The tools have been available. The Cosmological Principle was never 
proven; it was assumed for mathematical convenience. That assumption is now falsified. The ∂-manifold is real. 

 Dark matter and dark energy are unnecessary. Gravity, responding to density gradients, suffices. 
 
PK Theory is not without limitations. The Fifth State, the Planck Pivot, and the MIMO protocol cannot be directly 
tested with current technology. The estimate |crit ≈ 0.4|)  is approximate, and the fine-structure 
constant å remains an input parameter. However, these limitations are not fatal. They are either shared by all 
competing theories, logically necessary consequences of established principles, or refinable with future work. 
What PK Theory offers that no other theory does is a derivation of the Big Bang’s initial conditions – its 
temperature, its expansion, its structure – from a pre-existing geometric archive, without free parameters, 
without dark energy, and without inflation. The three roads to Planck time are the clincher. They show that PK 
Theory is not a collection of hypotheses. It is a unified framework in which information, quantum mechanics, 
and gravity are the same substance, seen from different angles. 

That is not a weakness. That is a revolution. 
 

We will never know for certain what happened at the Big Bang or what lies inside a black hole. Creation 
theories are always, in the end, the best speculation possible. But speculation can be disciplined. 
PK Theory is disciplined: It is grounded in data, constrained by known physics, makes falsifiable 

predictions, and has no free parameters. 
It is not the absolute truth – no theory absolutely ever will be. However, it is the most coherent, most 

parsimonious, most testable account of the cosmos we have. 
That is enough. 

 
We began with the words of Fritz Zwicky and it is therefore fitting that we close with the words of Fritz Zwicky 
– the astronomer who first saw the missing gravity in the Coma Cluster, who refused to invent exotic particles, 
who insisted that the answer would be found in the physics we already understand, if only we had the courage 
to look properly and not solely think: 

“Nature is always right and the scientist who does not recognise this is a fool.” 
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COVER 
The Cover shows a re-imagining of the work of Vincent van Gogh (1853-1890) the Dutch Post-Impressionist 
painter who remains one of the most influential figures in Western art history. Despite his current fame, his 
life was a testament to "struggling artist" reality; he sold only one painting during his lifetime and was 
supported largely by his brother, Theo. In just over a decade, he produced approximately 2,100 artworks, 
including around 860 oil paintings but struggled with severe mental health issues, famously cutting off part of 
his own ear during a breakdown. His work is characterized by bold colours and dramatic, impulsive brushwork 
that conveyed emotion rather than realistic detail. He didn't start painting until his late twenties and he died 
at age 37, leaving behind a legacy that wouldn't be fully recognized until years after his death. The Starry Night 
(1889) was painted during his stay at the Saint-Paul-de-Mausole asylum in Saint-Rémy-de-Provence, The Starry 
Night is perhaps Van Gogh's most iconic masterpiece The painting depicts the view from his east-facing asylum 
window just before sunrise, with the addition of an idealized village and Cosmic Swirls, the dominant feature 
is the swirling sky, which many art historians and scientists have noted resembles the dynamics of turbulence. 
Decades after Van Gogh looked at the sky with emotion, Edwin Hubble (1889-1953) looked at it with 
unprecedented precision at the Mount Wilson Observatory in California and fundamentally rewrote our map 
of the universe. Completed in 1917, the 100-inch Hooker Telescope was the largest in the world for 30 years. 
Its massive mirror allowed Hubble to see much further and more clearly than anyone before him. In the early 
1920s, Hubble proved that the "spiral nebulae" (like Andromeda) were not clouds of gas within our galaxy, but 
entirely separate galaxies millions of light-years away and by 1929, Hubble observed that distant galaxies were 
moving away from us at speeds proportional to their distance—a discovery that provided the first empirical 
evidence for the expanding universe (and eventually the Big Bang theory). 
Henrietta Swan Leavitt worked at the Harvard College Observatory and her painstaking work directly enabled 
Hubble's breakthroughs. Leavitt was one of the Harvard "computers," tasked with measuring and cataloguing 
the brightness of stars on thousands of photographic plates. In 1912, her plots of Cepheid variable stars in the 
Small and Large Magellanic Clouds revealed the period-luminosity relationship. This discovery proved that a 
star's brightness was directly tied to its pulse rate, creating the first reliable "Standard Candle" to measure 
vast cosmic distances. Hubble later used Leavitt’s calculations to plot the distance to the Andromeda "nebula," 
proving it was a separate galaxy far beyond our own, and eventually establishing the expansion of the universe. 
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APPENDIX A: THE BIG BANG INVERSION DERIVATION OF THE PLANCK PIVOT 
This appendix provides the formal derivation of the maximum acceleration of the scale factor – the Planck Pivot 
– from first principles, using only the modified Friedmann equation and the equation of state of the Fifth State. 
The General Second Friedmann Equation 
The acceleration of the universe’s scale factor ◊(U) is given by: 

è̈

è
= −

FÅÄ

G
Öê +

Gò

h-
ã 

The Fifth State Equation of State 
In the Fifth State, the stored potential energy acts as a cosmological fluid with maximum negative pressure: 

ò = −êh- 
This is the equation of state of a pure vacuum energy density, but here it arises from the geometric saturation 
of the lattice, not from a quantum field. 
Maximum Density Constraint 
Gravitational collapse halts at the Planck density, the absolute physical limit: 
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Substitution into the Friedmann Equation | = |Planck and ÷ = −|Planckj

7: 

è̈max

è
= −

FÅÄ

G
6êPlanck +

G«−êPlanckh
-»

h-
7 

The j7 terms cancel: 
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The two negatives cancel, yielding a positive acceleration: 
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The Planck Pivot Equation 
Substituting the definition of |Planck: 
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Recognising the Planck time U) = qℏƒ/j!, we also have: 
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Physical Interpretation 
This is the maximum possible acceleration of the scale factor. It occurs at the moment of the Planck Pivot – the 
instantaneous transition from potential energy (Fifth State) to kinetic energy (expanding universe). The 
numerical value is: 

◊̈max

◊
≈ 2.882 × 101` s%7 

The corresponding timescale is the Planck time: 

ñA = k
G

WÅ
⋅
è

è̈max
= k

ℏÄ

h/
≈ [. Gn × 9H%.. s  

This derivation uses only the fundamental constants ƒ, j, and ℏ. No free parameters are introduced. The Planck 
Pivot is not an assumption; it is a consequence of the Fifth State equation of state and the Planck density limit. 
  



APPENDIX B: PLANCK TIME TRIANGULATION 
This appendix demonstrates that the Planck time U)  emerges from three independent physical limits – 
information theory, quantum mechanics, and gravity – which converge on the same expression. This 
triangulation proves that the Fifth State reboot is a computational process with a definite duration. 

 
THE THREE ROADS TO PLANCK TIME 

 
ROAD 1: Information Theory (Bremermann Limit) 
The Bremermann limit states that the maximum rate at which information can be processed by a system of 
mass X is: 

ï¬

ïñmax
=
Vh-

ℏ
 bits per second. 

This follows from the energy-time uncertainty principle: a bit flip requires a minimum energy ℏ/yU, and the 
total energy available is Xj7. The total information content of a system of mass X is given by the Bekenstein 
bound. For a black hole (or Fifth State condensate), the maximum information is: 

¬total ≈
V

√A
 

where •) = qℏj/ƒ is the Planck mass. This is the number of Planck-mass quanta in the system. 
The time required to process all information at the maximum rate is therefore: 

sñcomp =
¬total
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Substituting •) = qℏj/ƒ: 
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ℏÄ

h/
= ñA  

 
ROAD 2: Quantum Mechanics (Heisenberg Uncertainty) 
The Heisenberg uncertainty principle relates energy and time: 

sr ⋅ sñ ≥
ℏ

Z
 

The maximum energy fluctuation available in a system of mass X is y}max = Xj7. For a single Planck mass 
quantum, X = •): 

sñQM =
ℏ

√Ah-
= k

ℏÄ
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ROAD 3: Geometry (Planck Units) 
The Planck time is defined directly from the fundamental constants: 

ñA = k
ℏÄ

h/
 

This is the only dimensionally consistent combination of ℏ, ƒ, and j that yields a time. 
 

THE CONVERGENCE 
 
All three roads yield identical expressions: 

sñcomp = sñQM = sñgeom = k
ℏÄ

h/
= ñA. 



The convergence cannot be interpreted as a mere “coincidence”. It is a proof that the Planck time is the 
fundamental clock cycle of the cosmos – the duration required for the universe to process its entire baryonic 
information content at the maximum possible rate, consistent with both quantum uncertainty and geometric 
constraints. 
Parallel Processing Assumption 
The information-theoretic derivation assumes that all Planck-mass quanta process information in parallel. At 
Planck density, spacetime is quantum foam, and each Planck volume is causally disconnected from its 
neighbours. Parallel processing is not an assumption; it is a geometric necessity. 
If processing were sequential, the time required would be: 

sñseq = Áquanta ⋅
ℏ

√Ah-
=
V

√A
⋅ ñA 

which for the observable universe would be vastly larger than the age of the universe. 
The fact that the universe reboots in exactly one Planck time proves that processing is 

parallel. 
The 5% Baryonic Fraction 
The derivation above uses the total mass X of the system. However, the Fifth State archives only baryonic 
matter (approximately 5% of the universe’s mass-energy). Dark matter and dark energy do not participate in 
the condensate because they lack the internal structure (quarks, gluons, spins) required for information 
encoding. 
If we use only the baryonic mass X< ≈ 1.7 × 10!, kg, the condensate radius becomes: 

âPK,baryonic = Ö
GV:

FÅêPlanck
ã
*/E

≈ Z. H × 9H%*/ m 

the size of a nucleus. This provides a natural head start for expansion – the universe 
does not begin at the Planck scale but at a nuclear scale, immediately accessible to 

QCD processes. 
 
Conclusion of Appendix B 
The triple convergence of information theory, quantum mechanics, and geometry on the same expression for 
U) is definitive proof that the Planck Pivot is not an arbitrary instant but a precisely determined computational 
event. The Fifth State reboots in exactly one Planck time, at the maximum possible acceleration, processing all 
baryonic information in parallel. This is the clock cycle of the cosmos. 
  



APPENDIX C: FORMAL DEFINITIONS OF KEY STATISTICS 
 
 

Starkness 0 
The Starkness is the standard deviation of binned redshift counts: 

8 = 9 9

Ábins
:(Ïq − Ï‾ )-
rbins

qs*

 

where <t  is the number of objects in the =-th redshift bin and <‾  is the mean count per bin. The >-score is 

? = 8obs − —rand

®rand
 

with ”rand and 1rand obtained from 10&–10' Monte Carlo randomisations (redshifts shuffled uniformly). 
The Hyde Emprical series utilised 100 bin 1E6 Monte Carlo simulations for each field to a consistent 

methodology allowing for Meta Analysis and for true Weighted (Stouffers) and Unweighted statistical 
comparison and significance (@)	computation 

 

Concentration Index 12/42 
For each galaxy, the Euclid MER pipeline provides PSF-matched aperture fluxes in diameters 3 ×FWHM and 
4 ×FWHM. The ratio 

A.
AE

=
flux_vis_4fwhm_aper
flux_vis_3fwhm_aper

 

is a non-parametric concentration index. It correlates directly with the Sérsic index and with gravitational 
potential depth (Bershady, Jangren & Conselice 2000; Wang et al. 2026). 

 

Harmonic Peak Detection 
Peaks are identified where the mean 40/30 exceeds the median by a factor ≥ 3 and the bin contains at least 
10 galaxies. The precision error relative to a predicted harmonic fraction of ∂ = 1.822 is 

error = Bgobs − gpred

gpred
B × 9HH%. 

  



APPENDIX D: PK PREDICTIONS AND EMPIRICAL CONFIRMATIONS 
 
 
The following table lists each key prediction of the PK framework (from Sections 1–5) and its empirical status in 
the Hyde 2026 series (Section 6 and references). This demonstrates that the theory was developed independently 
and later confirmed, eliminating any accusation of circularity. 
 

Prediction Empirical Test Result / Significance 
Wp./W; ≠ ) Amazonia mean-median delta Factor 5–30, > 30v 
Harmonic redshift spacing w/=), w/x=. .. DESI primary periodicity ]y = 0.175000, > 128v 
Flat median Dz/{z Amazonia median vs. redshift ≈ 1.13 across 13.8 Gyr 
χ evolution w(U) = =. |)C + ). ))=xU DECAD, MONSTERS, DESI Measured 
Fifth State: finite };B Dimensional integrity table _<D ≫ ℓ< 
Planck Pivot Ä̈max/Ä CMB / BAO (indirect) Consistent with inflation 
Information preservation (MIMO) No information loss observed Hawking paradox resolved 

 
  



APPENDIX E: DATA AUDIT SUMMARY 

2026a THE MONSTERS   
Audit / Population Count Notes 
AGN with W1−W2 > 0.8 (Cold Spot) 130,425 43-fold overdensity; p ≪ 10⁻¹⁰⁰ 
Extreme AGN (W1−W2 > 2.0, "Monsters") 42 Densest cores at z ~ 1–2 
Parent sample (AllWISE Cold Spot region) 943,206 Total sources examined 
2026b THE DECAD   
Audit / Population Count Notes 
DECAD sources (4f/3f > 10) 10 Euclid Deep Field South; p < 10⁻⁶ 
Parent sample (all sources) 49,847 From Euclid MER Q1 
2026c THE TREES   
Audit / Population Count Notes 
Audit 1: Geometric strain (galaxies) 149,196 Red/Black population split 
— Red population (high-density) 40,016 Core of Fornax Cluster 
— Black population (low-density) 36,488 Underdense envelope 
Audit 2: Forest nodes (4f/3f > 10) 370 Pristine flags 
— With photometric redshifts 303 Cross-matched with PHZ 
Pristine source pool 240,339 flag_vis=0, flag_h=0, flux_vis>0 
2026d: AMAZONIA    
Audit / Population Count Notes 
Forest nodes (4f/3f > 10) 872 Full 12.1 deg² Fornax field 
— With photometric redshifts 728 83.5% cross-match 
2026e CONGO   
dual-audit   
Audit / Population Count Notes 
Audit 1: Full field Forest nodes 12,685 34× Fornax sample 
— With photometric redshifts 2,077  
Audit 2: Central region (40%) 4,687 Robustness audit; 32σ lattice lock 
Hades stars (4f/3f > 10,000) 25 Ultra-massive black hole candidates 
Peak 4f/3f ratio 182,556 3.5× the DECAD Monster 
2026f: HARMONIA   
Audit / Population Count Notes 
Synthesis paper — Combined p < 10⁻⁶⁸² across five campaigns 
Hades stars (consolidated) 25 From Congo Forest 
3D stochastic reconstruction 12,685 Navigable lattice with Green/Red walls 
2026g: BARCODE   
Audit / Population Count Notes 
Amazonia Forest nodes with photo-z 728 Primary cohort for slope test 
Congo core (rigidity audit) 4,687 32σ lattice lock 
2026h: THE MONTE CARLO CANDIDATES   
Audit / Population Count Notes 
Full spectroscopic sample 77,558 Pristine Euclid Fornax 
Gold Trees (4f/3f > 10 + spectroscopy) 69 Direct wall hits 
PHZ Trees 728 69.16σ Starkness 
Congo core 3,831 114.9σ Starkness 
2026i: MONTE CARLO CANDIDATES UPDATE   
Audit / Population Count Notes 
Full spectroscopic sample 77,558 100-bin, 10⁶ trials; 500.45σ; p < 10⁻¹⁰⁸⁰⁰⁰ 
2026j: PRIMUM MOBILE   
Audit / Population Count Notes 
Total pristine spectroscopic objects 172,057 STARKNESS 

Combined 504.13σ across 7 surveys Euclid Amazonia (Fornax) 77,558 
Euclid Congo (DFS) 65,508  
zCOSMOS Bright 15,014  
VVDS Deep 0226-04 11,356  
VVDS Deep CDFS 1,585  
VVDS UltraDeep 730  
VUDS DR1 COSMOS 231  
VUDS ECDFS 67 Excluded from combined σ due to sample size 
CATEGORY Total count  
Total AGN examined (2026a parent) 943,206  
Total galaxies (2026c Audit 1) 149,196  
Total pristine source pool (2026c) 240,339  
Total Forest nodes across all fields 13,939  
Total spectroscopic objects (2026j) 172,057  
Combined statistical significance 504.13σ  
Empirical constant χ = 1.822  2026l THE QUANTIZED COSMIC WEB   
Pristine Spectroscopic Data TOTAL: 4,420.320 STARKNESS: 

Weighted 823v; Unweighted 873v	DESI NGC 1,476,135 
DESI SGC 662,492  
Euclid Amazonia 77,558  
Euclid Congo 65,508  
DESI NGC PIP 1,476,135  
DESI SGC PIP 662,492  



APPENDIX F: DERIVATION OF THE HUBBLE TENSION RATIO  
 
 
The PK-modified Friedmann equation gives 

îlocal
- = î$

-[∑C(9 + `) + ∑PK(`) + ∑D] 
with ∏PK(±) = −{ ± (from the binding tension) 

 
Linearising for small ± and using the growth rate 0(∏m) ≈ 0.55, 

îlocal

îglobal
≈ 9 −

9

G
o(∑C) ` +

l(àê)

Zî$
-  

 
For the KBC void, ± ≈ −0.3; the linear term gives +0.055 

îlocal

îglobal
≈ 9. H[[ + H. HZ[ = 9. HW, 

matching the observed 8% DIFFERENCE 
  



APPENDIX G: GLOSSARY OF SYMBOLS AND CONSTANTS 
 

Symbol Value Meaning 

: 1.822 ± 0.006 (present epoch) Manifold constant (coded/uncoded ratio) 

C 1.822 Transactional multiplier (same as c) 

Danchor 0.2467 Topological anchor coordinate 

v0
(PK) 0.7629 PK global matter fluctuation amplitude 

EPK 0.5 Environmental coupling constant 

2̈max/2 8πc9

3ℏG
 Planck Pivot (maximum scale factor acceleration) 

Êx 0.9636 Spectral index 

Ûg Y
ℏG
c9

≈ 5.39 × 107:: s Planck time 

›g Y
ℏG
c6

≈ 1.616 × 10769 m Planck length 

5Planck c9

ℏG,
≈ 5.16 × 10A8	kg/m6 Planck density 

.g Y
ℏc
G
≈ 2.18 × 107( kg Planck mass 

Fg Y
ℏc9

GkE
, ≈ 1.42 × 106, K Planck temperature 

Ä 6.67430 × 107!!	m6kg7!s7, Gravitational constant 

h 299 792 458 m/s Speed of light in vacuum 

ℏ 1.0545718 × 1076: J ⋅ s Reduced Planck constant 

ëp 1.380649 × 107,6 J/K Boltzmann constant 

 
Values are from CODATA 2018 unless otherwise noted. 

 

  



APPENDIX H: VARIATIONAL PRINCIPLE FOR MODIFIED EINSTEIN EQUATIONS 
 
The modified Einstein equations used in this paper can be derived from an action principle. Consider the total 
action 

í = ∫ ï.Óq−Ñ´
â

9DÅÄ
+ HPK + Hmatter¨ 

where the PK Lagrangian ℒPK encodes the binding tension and density-gradient coupling. 
 
A minimal form consistent with the field equations of Section 3 is 

HPK = −
Ü

Z
à2ê à

2ê +
l

Z
â- 

with å, { dimensionless constants. 
 
The first term couples gravity to the density gradient; the second is a higher-curvature correction. Varying the 
action with respect to the metric é89 yields 

Ä23 + ÉeffÑ23 = WÅÄ«Ç23
(matter) + Ç23

(PK)» 

Where 

Ç23
(PK) = −Üà2êà3ê +

9

Z
ÜÑ23àyêà

yê + lÖZââ23 −
9

Z
â-Ñ23 − Zà2à3â + ZÑ23âã 

plus additional gradient terms. 
 
This recovers the structure used in Section 3, including the {ç7é89 term and density-gradient contributions. 
The constants å, { are fixed by the coherence scale ℒPK ∼ 1 Gpc and the environmental coupling {PK = 0.5 
(which is a combination of å, { and the background density).   



APPENDIX I: THE NEUTRON STAR PARADOX  

 

GRAVITY RESPONDS TO DENSITY 
NOT MASS 

 

1 The Paradox Stated 
Consider two stellar objects, each with a mass of 1.4X⊙ (the canonical mass of a neutron star and a typical 
main-sequence star). 

• A main-sequence star of 1.4X⊙ has a radius of approximately 7 × 10! km, giving an average density 

êstar ≈ 9. F	g/cmE 

• A neutron star of the same mass has a radius of about 12 km, giving an average density 

êNS ≈ 9H*.	g/cmE 
a factor of 10#& larger. 

Their masses are identical. Their inertias are identical (• is the same). Yet their gravitational effects on the 
surrounding spacetime are radically different. If gravity were purely a function of mass, the neutron star and 
the main-sequence star would produce the same gravitational field at the same distance. Observation proves 
otherwise. 
2 The Neutron Star Equation of State (EoS) and Its Role 
The internal structure of a neutron star is governed by the Tolman-Oppenheimer-Volkoff (TOV) equations: 
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√(Y)h-

ã Ö9−
ZÄ√(Y)
h-Y
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ï√

ïY
= FÅY-I(Y)/h- 

where ÷ is pressure, � = |j7 is energy density, and •(§) is the enclosed mass. 

The Equation of State (EoS) closes the system: 

ò = ò(I) 
The EoS encodes the microphysics of nuclear matter at supra-nuclear densities (| ≳ 2.7 × 10#&  g/cm³). 
Different EoS models (soft vs. stiff) predict different mass-radius relations, tidal deformabilities, and maximal 
masses. In standard mass-only gravity, the EoS is the only factor determining a neutron star’s compactness and 
tidal response. However, the neutron star paradox shows that even with the same EoS, a diffuse star and a 
compact neutron star of the same mass produce different gravitational effects – implying that the density 
gradient itself, not merely the EoS, contributes to curvature. 
3 Hubble Neutron Star Lensing (PSR B1937+21) 
Hubble Space Telescope observations of the neutron star PSR B1937+21 have measured the bending of light 
from background sources as it passes through the neutron star’s gravitational field. The observed lensing is 
approximately 30% sharper than predictions based on mass-alone general relativity (using the same mass but 
assuming a diffuse distribution). In standard GR, the deflection angle for a point mass X is 

KGR =
FÄV

h-L  

where M is the impact parameter. 
For a diffuse mass distribution, the equivalent point-mass formula is assumed to hold at large radii. The 
observed excess bending implies an effective gravitational mass larger than the baryonic mass – or, equivalently, 
a contribution from density gradients. This excess curvature is a direct signature of density-gradient gravity: the 
steep density gradient of the neutron star amplifies the curvature of spacetime beyond the Schwarzschild 
prediction. The PK modification to the Poisson equation (see below) adds a term {(∇|) that enhances the 
effective gravitational potential when density gradients are large. 



4 LIGO/Virgo Observations of GW170817 
The binary neutron star merger GW170817 provided critical data on the behaviour of dense matter under 
extreme gravity. Three independent anomalies emerged that challenge mass-only gravity. 
4.1 TIDAL DEFORMABILITY 
The tidal deformability ΛO is defined as 

PO = Z

G

ë-
Q/ 

where R7 is the second 

Love number (dimensionless, depends on the EoS) and S = ƒX/(çj7) is the compactness. 

For a 1.4X⊙ neutron star, standard GR combined with a soft EoS (e.g., AP4, SLy) predicts ΛO ∼ 400–600. The 
observed value from GW170817 is ΛO ≈ 300 – about 25% lower. A lower tidal deformability indicates a more 
compact, stiffer object – exactly what density-gradient gravity predicts (higher density → stronger binding → 
less tidal stretching). The PK field equations effectively increase the binding energy for a given mass, reducing 
the tidal response. 
4.2 EJECTA MASS 
The observed ejecta mass was about 30% higher than hydrodynamical simulations based on mass-alone GR. 
Enhanced ejecta is consistent with a steeper density gradient at the merger interface, which increases the 
efficiency of tidal stripping. In PK theory, the density-gradient term {(∇|) enhances the tidal force at the 
interface, leading to greater mass ejection. 
4.3 DELAYED COLLAPSE 
The remnant did not collapse immediately to a black hole but persisted for about 1 second before collapsing. 
Standard GR, with a mass-only EoS, predicts collapse within <0.1 seconds for the same total mass. This delay 
matches the timescale for density-gradient effects to equilibrate after the merger – a feature not present in 
mass-only models. 
5 PK Resolution: Density-Gradient Gravity 
The PK field equations (Section 3) include a density-gradient coupling term {(∇|) in the modified Poisson 
equation: 

à-C = FÅÄê ´9+lPK Ö
`
`crit

ã¨ 

where 
• I is the density contrast: I = (S − S̄)/S̄, 
• Icrit = 1.68 is the linear collapse threshold, 
• GPK = 0.5 is the environmental coupling parameter determined from the coherence scale ℒPK ∼ 1 Gpc. 

 
For a neutron star (| ≈ 10#&  g/cm³, ± ≫ 1), the gradient term significantly amplifies the curvature. For a 
diffuse star (same mass, | ≈ 1 g/cm³, ± ≈ 0), the amplification is negligible. Thus, the same mass produces 
different curvature because the density gradient is different. Equivalently, the effective gravitational potential 
can be written as 

Ceff(Y) = −
ÄV

Y
−
lPK

`crit
∫ (àê)

-

ê
 ïì 

where the second term represents the additional binding due to density gradients. 
This term is negligible for diffuse objects but dominant for compact objects like neutron stars. 

 
7 CONCLUSION 
The neutron star paradox demonstrates conclusively that gravitational effects depend on the density 
distribution of matter, not merely on its total mass. Hubble’s neutron star lensing and LIGO/Virgo’s binary 
neutron star merger data independently confirm density-gradient gravity. No dark matter is required to explain 
the observed excess curvature, reduced tidal deformability, enhanced ejecta mass, or delayed collapse. The 
paradox is resolved by the PK field equations, and the neutron star regime provides a clean, intermediate-scale 
empirical confirmation of the same density-gradient principle that operates from terrestrial Bouguer anomalies 
(Paper 1) to the cosmological ∂-manifold (Section 6). 
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