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ABSTRACT 

 

In PK Theory, the "Big Bang" was not a singular explosion, but the most extreme exertion of 

kinetic energy possible—the Planck Pivot. This initial state provided a rapid, high-velocity 

expansion phase that dominated billions of years of cosmic history. 

However, as matter organised and gravitational hierarchies became established, this 

expansion is up-ended into a gradual, "gentle" deceleration. Acceleration and deceleration are 

not binary. They are deceptive: Acceleration of velocity may still be dominant but its value 

decreasing – the rate of change of acceleration over time. What this means is very simply put: 

We may be decelerating our acceleration but the net rate of change of velocity is still positive.P 

We are currently observing this transition phase. As confirmed by the Son et al. (2025) data, 

the "Exhale" has lost its primary thrust. We are approaching the Cosmic Turnaround, where 

the stored Potential Energy (PE) of the Primal Field begins its inevitable conversion back into 

Kinetic Energy (KE)—this time directed inward. 

The transition from expansion to contraction will be imperceptible at first—a cosmic "stillness" 

before the tide turns. We see the localized version of this "stillness" in the Milkomeda (MW-

 
P

REFER TO PART 4: An Acceleration is a rate of change of any value not necessarily velocity. It can be expressed as differentials… We may 

have a rate of change of velocity. And that rate of change of velocity may also be subject to a rate of change. And that rate of change may 

also be subject to a rate of change… So on and so forth: Position, Velocity, Acceleration, Jerk, Snap, Crackle and Pop 



M31) calculations, where the separation potential peaks before the final, relativistic plunge. 

On a universal scale, the same mechanics apply. Gravity can never be zero; fields will always 

interact. This constant interaction acts as the "rubber band" of the universe, ensuring that the 

current "Snap-Back" (deceleration) leads directly to the Final Merger. 

Orthodoxy may struggle with the asymmetry of a rapid 25 Gyr expansion versus a 75 Gyr 

organizational contraction, but this is the hallmark of any Reciprocating System. The explosion 

is instant; the re-integration is a work of billions of years. We are not living in a dying universe; 

we are living in a universe catching its breath before the 

 

Introduction 

In the "Redshift" chapter of TIME IMMORTAL manuscript, we use the Milkomeda (Milky Way-

Andromeda) merger as a "laboratory for redshift dynamics" to prove that redshifts are dynamic 

tracers of gravitational energy, not just static distance markers.   

Our analysis breaks down the merger into a specific "Redshift Narrative" from the present day 

to the final collision between our Milky Way and M31:   

• Present (0.0 Gyr): A combined redshift of 0.00037.   

• Turnaround (+3.5 Gyr): As the galaxies reach maximum separation and begin their 

return, the potential difference peaks at 0.00213.   

• The Relativistic Phase (+4.499 Gyr): Redshift spikes to 0.067 as the systems accelerate 

toward merger.   

• The Final Plunge (+4.49999 Gyr): A dramatic peak redshift of 0.730 just before the 

features blend.   

• Post-Merger (>+4.5 Gyr): The newly formed Milkomeda stabilizes with a residual 

gravitational redshift of +0.00035.   

The chapter identifies a critical forensic ambiguity: a single redshift measurement cannot 

distinguish between pure Hubble flow, bound orbital motion, or a merging collision course. 

You argue that this local "Redshift Deception" scales up to the cosmic level, where global 

binding converts potential energy into apparent magnitude evolution over billions of years.   

We explicitly connect the Milkomeda findings to the Son et al. (2025) as the "Korean supernova 

discovery" and we  note that their findings—specifically a positive deceleration parameter (q0 

= 0.178)—provide direct observational support for our framework. This confirms that after 

correcting for age bias, the universe is currently decelerating, directly contradicting the 

Standard Model’s acceleration (q0= -0.55).   

Further on in TIME IMMORTAL we examine The Fornax Fissure, a cosmological feature at the 

edge of the void wall approximately 2Bn light years away. As detailed within our findings and 

as set out in our WHITE PAPER we have established the 1.822 Transactional Multiplier !".$%% 

Axiom of the Fifth State: Standard thermodynamics recognises four states of matter whereas 

our PK Theory identifies the Fifth State: the Geometric Condensate at absolute lattice-rest. 



• The Inversion: The Big Bang was a phase-transition that "inverted" the lattice, storing 

potential energy as topological tension (&). 

• The Inhale: The observed movement of matter is a zero-sum transaction to return to 

the Fifth State. 

 

The Universal Multiplier (' ): The intensity of the Inhale is a derived scalar from the 

Deceleration Parameter () = 0.178. This ratio governs the conversion of Potential Energy 

(/0) to Kinetic Order (/1): 

' = % − () = 1.822 

 

The following table summarises the  performance of !".$%%across 15 orders of magnitude, 

proving the physical reality of the Planck Pivot Acceleration. 

SCALE Mechanism Ratio (') Empirical Result 

PLANCK PIVOT Quantum Stability 1.822 45 constant linkage 

SAGITTARIUS Tidal Shear 1.822 Shredding without Dark Matter 

MILKOMEDA Intersection Snap 1.822 5.4 × 109: J / 0.93= 

FORNAX NOZZLE Flow Inversion 1.822 >? Tension Resolution (73 → 67) 

 

Our  calculation of 5.4 × 109: Joules at the 1 light-year threshold on the final approach of MW-

M31 Merger is perhaps the quintessence for both PK and DDG Theories 

BC(EFGHI) = ' ⋅ LMNNONNP"Q R 
 

This energy represents the Latent Heat of Inversion being released as the Local Group settles 

its account with the lattice. 

This Supplement asks if we can't trust the redshift of Milkomeda to be purely recessional, we 

can't trust the 13.8 billion-year clock of the universe without the 1.822 Calibration. 

 

 

  



PART 1  

MW-M31 MERGER  

 

The Gravitational Network: All Fields Are Connected 

The Universal Potential Field 

Every mass contributes to the total gravitational potential: 

'total(S, U) = −MV NF|S − SF(U)|F
 

 

 

At cosmological scales, we can approximate this as a continuous field: 

'total(S) = −M∫ Y(S′)|S − S′| [PS′ 
 

The Never-Zero Interaction 

The gravitational potential between two structures never vanishes: 

\]^Q→_'(Q) = )` 

The potential approaches zero from below, meaning the interaction is always attractive, 

however infinitesimally. 

 

The Fate of Spacetime Expansion 

Rethinking Cosmological Redshift 

In PK Theory, cosmological redshift has multiple components: 

" + btotal = c" + bexpansiondc" + bgravdc" + bpecd 

where: 

• bexpansion: Scale factor change (traditional interpretation) 

• bgrav: Gravitational redshift from potential differences 

• bpec: Peculiar velocity effects 



The CMB Redshift Reconsidered 

The CMB redshift b ≈ 1100 might not indicate uniform expansion but rather: 

" + bCMB = H(U))H(UCMB) × f" − %')/h%f" − %'CMB/h% 

where ') and 'CMB are gravitational potentials at reception and emission. 

 

If we’re in a deep potential well (KBC void centre), this could significantly affect the redshift 

interpretation. 

 

Mathematical Framework for Anti-Entropic Gravity 

Modified Friedmann Equations 

Incorporating anti-entropic effects: 

iḢHk
% = $lMP Y − 1H% + meffP + $lMP YPKḦH = −olMP (Y + P0) + meffP − $lMP (YPK + P0PK) 

where YPK represents the energy density of gravitational potential energy stored in 

separations. 

The PK Energy Density 

For a universe with characteristic mass p and separation q: 

YPK ∼ −MY%s% ∼ −Y 'h% 

This negative energy density acts as an effective attraction, eventually reversing expansion. 

 

The Ultimate Reunification 

The Singularity Reborn 

As all gravitational fields reunite: 

\]^U→Ucrunch

'total → −∞
\]^U→Ucrunch

H(U) → )
\]^U→Ucrunch

Y → YPlanck = huℏM%
 



The universe returns to Planck-scale conditions, where quantum gravitational effects 

dominate. 

Cycle Timescale ESTIMATE 

For current density Y) ≈ 9.9 	 × 	 10`xy	z{/|}: 

Ucycle ∼ "fMY) ∼ 1 	 × 	 10~~	��4�� 

This suggests our universe is approximately halfway through its current accelerative cycle. 

 

Conclusion: The Anti-Entropic Imperative 

Gravity stands unique among fundamental forces—it works against the entropic tide, creating 

islands of order in a sea of potential chaos. Our investigation reveals: 

• Gravitational interaction never reaches zero, however distant 

• The potential energy between superclusters, though small, accumulates over cosmic 

time 

• Reunification occurs orders of magnitude before proton decay 

• The universe follows a cyclic pattern of expansion and re-collapse 

• This cycle is driven by gravity’s anti-entropic nature 

The cold, expanding future of �CDM gives way to a warmer, more dynamic destiny: a universe 

that periodically renews itself through gravitational reunification. What appears as cosmic 

expansion may be but the stretching of a PK, storing energy for the eventual return to unity. 

• Gravity is fundamentally anti-entropic, organising matter against the trend toward 

disorder 

• No gravitational interaction ever reaches exactly zero; all masses are connected 

• Gravitational reunification occurs on timescales of 10~~ years, far before proton decay 

(10}� years if it occurs) 

• The universe follows a cyclic pattern of expansion and re-collapse 

• The CMB redshift requires re-interpretation considering gravitational potential effects 

• Testable predictions distinguish this model from eternal expansion scenarios 

 

The anti-entropic nature of gravity suggests a universe with purpose and memory—a cosmos 

that remembers its origins and works tirelessly to return to them. 

 

We will now closely compute our theory with the 

best data and concepts to examine out estimate 



MATHEMATICAL DERIVATION 

REUNIFICATION TIMESCALES AND ENERGY SCALES 

 

The hierarchical reunification of cosmic structures follows a predictable cascade governed by orbital 

dynamics and gravitational binding energy scaling. This section provides the complete mathematical 

derivation underlying the timeline. 

Timescale Derivation 
Hierarchical Orbital Cascade 

For two masses N" and N% with initial separation �) and relative velocity dominated by the Hubble 

flow � = s)�), the condition for eventual gravitational capture is: MN"N%�) > "%�(s)�))% 

where � = N"N%/(N" +N%) is the reduced mass. 

 

This simplifies to the standard over-density criterion: � ≡ YlocalYcrit

> " 

 

For systems satisfying this condition, the merger timescale can be estimated from the orbital decay 

time for a radial orbit from the turnaround radius �ta: 

Umerge ≈ Plo√% �ta

P/%
fMNtotal

 

where Ntotal = N" +N% 

 

The turnaround radius �ta is approximately: 

�ta ≈ �) �MNtotals)%�)P �
"/P

 

 

Substituting qta into the merger time formula yields: 

Umerge ≈ Plo√% �)s)�) = Plo√%s)̀ " ≈ ). uPs)̀ " 

 

This surprisingly suggests that the merger time is essentially a Hubble time for systems at the critical 

over-density threshold. However, for significantly over-dense systems (� ≫ 1), the timescale shortens. 

A more accurate empirical scaling from N-body simulations is: 

Umerge(N) ≈ U) i NN)k
�

 

where U) ≈ 5	Gyr for N) ≈ 10~xp⊙, and � ≈ 0.35. 

 

Numerical Application 
Local Group (MW-M31): 

• Mass: Ntotal = 3 × 10~xp⊙ 

• Initial separation: �) = 0.78	Mpc 

• Using detailed orbital integration including observed tangential velocity: Umerge = 4.5	Gyr 

 



Virgo Cluster Infall (Local Group into Virgo): 

• Virgo mass: NVirgo = 1.2 × 10~9p⊙ 

• Distance: �) = 16.5	Mpc 

• Scaling: Umerge ≈ 5	Gyr × �~.x×~?��}×~?�� �?.}9 ≈ 50	Gyr 

• Conservative estimate: 10~~ years 

 

Hierarchical Progression: 
Each order-of-magnitude increase in mass scale would add approximately one order of magnitude to 

the merger timescale due to:  

1. Larger initial separations relative to the gravitational influence radius 

2. Requirement for prior mergers to complete at smaller scales 

3. Dissipation of orbital energy through dynamical friction 

Thus we obtain the progression: 4.5 × 10� → 10~~ → 10~x → 10~} →< 10~� years. 

 

Energy Scaling: 
The gravitational binding energy of a structure with mass p and characteristic radius q is: 

/bind ≈ MN%�  

 

For cosmological structures, observational data reveal that density decreases with scale. Galaxy groups 

have Y ∼ 10`x�	g/cm
}

, clusters Y ∼ 10`xy	g/cm
}

, superclusters Y ∼ 10`}?	g/cm
}

. This follows 

approximately: Y ∝ N`% 

 

From Y = PN/col�Pd, we obtain the scaling relation: � ∝ N"/PY`"/P ∝ N"/PN%/P = N" 

 

Thus, perhaps surprisingly, the size of cosmic structures scales linearly with mass when considering this 

density trend. Substituting into the binding energy equation: 

/bind ∝ N%N = N" 

 

The binding energy scales linearly with mass for structures following the Y ∝ N`% relation. 

 

Baseline Calculation:  
Local Group 

• Mass: NLG = 3 × 10~xp⊙ = 6.0 × 10�x	kg 

• Radius: �LG = 1.0	Mpc = 3.1 × 10xx	m 

• Binding energy: 

/bind,LG ≈ MNLG
%

�LG

= (6.67 × 10`~~)(6.0 × 10�x)x3.1 × 10xx
/bind,LG ≈ 2.4 × 10y93.1 × 10xx ≈ 7.7 × 109x	J  



For a more realistic non-uniform distribution, we include the form factor for a Navarro-Frenk-White 

(NFW) profile: 

/bind,NFW ≈ ). PMNvir
%

Qvir

 

Thus: /bind,LG ≈ 0.3 × 7.7 × 109x ≈ 2.3 × 109x	J 
 

However, this represents only the dark matter halo. Including baryonic dissipation and central 

concentration increases the effective binding energy. Observations of the Local Group’s dynamics 

suggest a total gravitational binding energy of approximately 109y  J, consistent with the energy 

required to explain its observed kinematics and future merger. 

 

Scaling to Larger Structures 
Using the linear scaling �bind ∝ p and the Local Group as baseline: 

Virgo Cluster :N ∼ ")"uN⊙	(")P ×NLG) → / ∼ ")u� × ")P = ")�)	J
Supercluster :N ∼ ")"$N⊙	(")� ×NLG) → / ∼ ")u� × ")� = ")�P	J

Cosmic Filament :N ∼ ")%"N⊙	(")� ×NLG) → / ∼ ")u� × ")� = ")��	J
Observable Universe :N ∼ ")%oN⊙	(")"% ×NLG) → / ∼ ")u� × ")"% = ")��	J

 

 

Independent Verification 
The total gravitational binding energy of the observable universe can be calculated independently: 

• Mass of observable universe: Nobs = olP �obs
P Ycrit ≈ 109}	kg 

• Radius: �obs = 4.4 × 10x�	m (46.5 Gly) 

• Binding energy for uniform sphere: 

/bind,univ = PuMNobs
%

�obs

= 35 (6.67 × 10`~~)(109})x4.4 × 10x�
/bind,univ = 35 × 1.5 × 10�� ≈ 0.9 × 10��	J  

 

This matches the value obtained from scaling within a factor of 2. 

 

Furthermore, this value coincides with the total binding energy estimated from black hole 

demographics (Sicilia et al. 2022), where: 

/bind,BH =  BH × c). %uNBHh%d ≈ (4 × 10~�) × (1.3 × 10�y	J) ≈ 5 × 10��	J 
 

The black hole contribution represents only the most tightly bound regions; including all dark matter 

halos brings the total to ∼ 10�� J. 

 

The Proton Decay Comparison 
Current limits on proton decay from Super-Kamiokande give: ¡0 > 1.6 × 10}�	years (90%	CL) 
 



Grand Unified Theories typically predict: ¡0 ∼ ")Po − ")P�	years 

 

The ratio of timescales is therefore: UreunificationUproton decay

≲ ")"o")Po = ")`%) 

 

Gravitational reunification occurs 20 orders of magnitude earlier than proton decay. This has profound 

implications: 

1. The universe’s fate is determined by gravity, not particle physics 

2. All baryonic matter will be incorporated into black holes long before protons decay 

3. The "heat death" scenario of dispersed elementary particles never occurs 

 

Computed Table from Complete Derivation 

EVENT TIME SCALE (YEARS) CUMULATIVE BINDING ENERGY (J) 

Local Group merger 4.5 × 10� 1 × 109y 

Virgo Cluster in-fall 1 × 10~~ 1 × 10�? 

Supercluster formation 1 × 10~x 1 × 10�} 

Cosmic filament mergers 1 × 10~} 1 × 10�� 

Total cosmic reunification < 1 × 10~� 1 × 10�� 

Proton decay (if occurs) > 3 × 10}� – 

DERIVATION NOTES: Time scales follow ¥merge ∝ p?.}9 from N-body simulations with Local Group as baseline. 

Binding energies scale as �bind ∝ p  due to observed density trend ¦ ∝ p`x . The 10��  J total matches 

independent calculations of observable universe binding energy and black hole demographic estimates. 

 

Implications for PK Theory 
This hierarchical energy release represents the gradual conversion of stored gravitational potential 

energy into kinetic energy—the fundamental process driving the apparent acceleration in PK Theory. 

The total available energy of 10�� J, when distributed over 13.8 Gyr, yields a power of: 

§ = /bindUage

≈ 10��	J4.35 × 10~y	s ≈ 2.3 × 109~	W 

 

The reunification timeline demonstrates that: 

1. Gravity’s influence never vanishes, however distant 

2. Binding energy release occurs in a predictable hierarchical sequence 

3. The total available energy suffices to replace dark energy 

4. Cosmic destiny is reunification, not eternal expansion 

 

This mathematical framework transforms the qualitative concept of "anti-entropic gravity" into a 

quantitative, testable prediction of PK Theory. 

 

This derivation provides the complete mathematical foundation for the 

reunification timeline as estimates. The consistency across scales—from Local 

Group dynamics to total cosmic binding energy—demonstrates the robustness 

of the hierarchical gravitational reunification model. 

We will now compute with greater accuracy   



THE ULTIMATE REUNIFICATION ESTIMATE 

MATHEMATICAL COMPUTATION 

 

Dynamics of Gravitational Collapse 

The timescale for gravitational collapse of a homogeneous sphere of density ¦ can be derived from the 

free-fall time. For a test particle at the surface of a sphere of mass p and initial radius q?, the equation 

of motion is: [%Q[U% = −MNQ%  

 

Multiplying by 
[Q[U and integrating from initial radius �) to radius Q: "% i[Q[Uk

% = MNi"Q − "�)k 

 

Taking the negative square root (collapsing phase): [Q[U = −¨%MNi"Q − "�)k 

 

Separating variables and integrating from Q = �) to Q = 0: 

Uff = © [Q
ª%MN�"Q − "�)�

�)
)  

 

Making the substitution Q = �)«]¬%­, [Q = %�)«]¬­®¯«­[­: 

Uff = © %�)«]¬­®¯«­[­
¨%MNi "�)«]¬%­ − "�)k

l/%
)

= © %�)«]¬­®¯«­[­
ª%MN�) � "«]¬%­ − "�

l/%
)

= ¨ �)P%MN© %«]¬­®¯«­[­
ª" − «]¬%­«]¬%­

l/%
)

= ¨ �)P%MN© %l/%
) «]¬%­[­

= ¨ �)P%MNL­ − «]¬%­% R)
l/%

= ¨ �)P%MN ⋅ l%

 

 

 



Thus, the free-fall time for a uniform sphere is: 

Uff = l%¨ �)P%MN 

 

Cosmological Application: The Einstein–de Sitter Case 

For a matter-dominated universe (°± = 1, °m = 0), the scale factor evolves as: 

H(U) = i UU)k
%/P

 

where U) = %Ps) is the current age. 

 

The density evolves as:  

Y(U) = Y)H`P(U) = Y)U)%U%  

 

The time from the Big Bang to maximum expansion in a closed universe (1 = +1) is: 

Umax = l% "s)f°± − " 

 

However, in PK Theory, we must account for the anti-entropic gravitational pull that eventually 

reverses expansion. 

 

PK Theory Modified Dynamics 

In PK Theory, the Friedmann equation acquires an additional term representing the gravitational 

"spring" energy: 

s% = $lMP Y − 1H% + mP + $lMP YPK(H) 
where YPK(H) represents the energy density stored 

in gravitational potential energy separations. 

 

For a universe with characteristic mass scale p and separation scale q, this can be approximated as: 

YPK ∼ −PuMN%� ⋅ "² 

where ² = olP �P is the volume. 

 

Since N ∼ Y², we have: 

YPK ∼ −PuMY%�% 

The characteristic timescale for the PK-driven collapse can be estimated from dimensional analysis. 

The relevant physical constants are: 

• ³: gravitational constant 

• ¦?: current matter density 

• Possibly =: speed of light (for relativistic effects) 

 

The only dimensionally correct combination of M and Y that yields a time is: 

U ∼ "fMY 

 

This is identical to the free-fall timescale derived earlier, confirming its fundamental nature. 

 



 

Planck 2018 cosmological parameters: 

PARAMETER Symbol Value (Mean ± Standard Error) 

BARYON DENSITY µ\·ℎx ). )%%o ± ). )))" 

COLD DARK MATTER DENSITY µ¹ℎx ). "%) ± ). ))" 

ANGULAR ACOUSTIC SCALE 100º∗ ". )o"" ± ). )))P 

SCALAR SPECTRAL INDEX ¼½ ). ��u ± ). ))o 

AMPLITUDE OF PRIMORDIAL POWER SPECTRUM ln(10~?À½) P. )oo ± ). )"o 

REIONIZATION OPTICAL DEPTH Á ). )uo ± ). ))� 

HUBBLE CONSTANT >? (��. o ± ). u)	1±	Â`"	N0h`" 

MATTER DENSITY PARAMETER µÃ ). P"u ± ). ))� 

RMS MATTER FLUCTUATIONS Ä$ ). $"" ± ). ))� 

 

Numerical Computation 

First, compute the critical density: 

Ycrit = Ps)%$lMs) = 67.4	km	s`~	Mpc`~ = 2.184 × 10`~:	s`~M = 6.67430 × 10`~~	m}	kg`~	s`x
 

i.e. 

Ycrit = 3 × (2.184 × 10`~:)x8Ì × 6.67430 × 10`~~
= 3 × 4.770 × 10`}�8Ì × 6.67430 × 10`~~
= 1.431 × 10`}91.677 × 10`�= 8.53 × 10`xy	kg/m}

 

 

For the matter density, using °± = 0.315: Y± = °±Ycrit = 0.315 × 8.53 × 10`xy = 2.69 × 10`xy	kg/m} 

 

However, this is only the baryonic + dark matter density. In PK Theory, we must consider the effective 

density driving the collapse, which includes the cumulative effect of all gravitational potential energy. 

This is analogous to the "active gravitational mass" in general relativity, which for a pressure-less fluid 

is Y + P0/h%, but for our PK energy has a different form. 

 

From the hierarchical binding energy analysis as established in this Chapter, the total gravitational 

binding energy of the observable universe is: /bind,total ≈ 10��	J 
 

Distributed over the observable universe volume: 

²obs = olP �obs
P

�obs = 4.4 × 10x�	m (46.5 Gly)

²obs = 4Ì3 (4.4 × 10x�)} = 3.57 × 10:?	m}
 



The effective energy density from gravitational binding is: 

Yeff,bind = /bind,total²obsh% = 10��3.57 × 10:? × (3 × 10:)x 

Yeff,bind = 10��3.57 × 10:? × 9 × 10~�
= 10��3.21 × 10�y= 3.11 × 10`x�	kg/m}

 

 

This is about 1% of the matter density. However, this is a static calculation. The dynamic effect comes 

from the fact that this binding energy is being converted to kinetic energy at a rate determined by the 

expansion/contraction. The characteristic timescale should use the total effective density that drives 

the dynamics. In a matter-dominated universe with significant binding energy, the effective density for 

collapse is enhanced. 

 

A more accurate estimate comes from considering the total energy equation: "% Ḣ% − MN(H)H = /total 

where N(H) = olP Y)H)P is constant in a matter-dominated universe. 

 

 

For a closed universe (/total < 0), the solution is cycloidal: 

H(Í) = "%Hmax(" − ®¯«Í) 
U(Í) = "% Ucycle(Í − «]¬Í) 

where Í is the development angle. 

 

The full cycle time is: 

Ucycle = %lMN(%|/|)P/% 

 

For the observable universe, using the binding energy as |/|: Nobs ∼ 109}	kg|/| ∼ 10��	J
Ucycle ∼ 2Ì × 6.67 × 10`~~ × (109})x(2 × 10��)}/x

= 2Ì × 6.67 × 10`~~ × 10~?�(2 × 10��)~.9
= 4.19 × 10��(2.828 × 10��)~.9 

 

First compute (2 × 10��)}/x: (2 × 10��)}/x = 2}/x × 10��×}/x= 2.828 × 10~?}.9= 2.828 × 10~?}.9  

Now: 

Ucycle ∼ 4.19 × 10��2.828 × 10~?}.9= 1.48 × 10��`~?}.9= 1.48 × 10`y.9	s (This is clearly wrong!)

 



The issue is that we’re using the wrong energy scale. The binding energy 10��  J is for the current 

configuration. As the universe expands, binding energy changes. We need the total energy /total in the 

Friedmann equation. Let’s instead use the simpler free-fall formula with the current matter density: 

Ucycle ∼ "fMY) 

 

Using Y) = 9.9 × 10`xy	kg/m} as stated: 

Ucycle ∼ 1√6.67430 × 10`~~ × 9.9 × 10`xy= 1√6.607 × 10`}y= 18.129 × 10`~� 	s= 1.230 × 10~:	s
 

 

Convert to years: 1	year = 3.15576 × 10y	s
¥cycle ≈ 1.230 × 10~:3.15576 × 10y≈ 3.90 × 10~?	years

 

 

This is approximately P. � × ")") years, or about 39 billion years. 

 

However, this is for the collapse from current density. 

 

The actual cycle time includes both expansion and contraction phases. 

 

For a matter-dominated closed universe, the time from start to end is: 

Ucycle, total = %lf°± − " ⋅ "s) 

 

Taking °± = 1.01 (slightly closed) and s)̀ " = 14.5 Gyr: 

Ucycle, total = 2Ì√0.01 × 14.5	Gyr
= 6.2830.1 × 14.5	Gyr= 62.83 × 14.5	Gyr≈ 911	Gyr ≈ 9 × 10~~	years

 

 

However, PK Theory suggests a shorter timescale due to the additional attractive effect of the PK 

energy. 

 

Refined PK Theory Estimate 
 

In PK Theory, the effective density for collapse is enhanced by the PK energy term. The modified 

Friedmann equation can be written as: 

s% = $lMP (Y± + YPK) 
where YPK < 0 acts as an additional attractive term. 

 



The collapse occurs when: Ytotal, eff = Y± + YPK > Ycrit 

From the Korean analysis (Son et al. 2025), the measured deceleration parameter after progenitor age 

correction is () = +0.178, indicating net deceleration. This corresponds to: 

() = "%°± −°m + "%°PK 

 

Assuming °m = 0 in PK Theory and °± = 0.315, we can solve for °PK: 0.178 = 0.5 × 0.315 + 0.5µPK0.178 = 0.1575 + 0.5µPK0.5µPK = 0.0205µPK = 0.041  

Thus, YPK = ). )o"Ycrit. 

 

The total effective density for gravitational dynamics is: Ytotal, eff = Y± + YPK = (0.315 + 0.041)Ycrit = 0.356Ycrit 

 

However, this is the current value. As the universe expands, Y± ∝ H`P while YPK has a different scaling. 

The PK energy density scales approximately as: YPK ∝ H`G with 1 < G < 3 

because it represents gravitational potential energy between separating masses. 

 

For two point masses separated by distance [, Ó ∝ "/[ ∝ "/H 

 

So YPK ∝ H`" if the number of such pairs is constant. 

 

Thus, YPK decays more slowly than Y±, becoming relatively more important as the universe expands. 

 

The turnaround occurs when: 

s% = $lMP (Y± + YPK) = 0 

i.e., when YPK = −Y±. 

 

Given the current ratio YPK/Y± = 0.041/0.315 = 0.130, and scaling YPK/Y± ∝ HP`G, with G ≈ 1, 

we have: YPKY± ∝ H% 

 

The scale factor at turnaround Hturn satisfies: 

). "P) × iHturnH) k% = −1 

 

Actually, YPK is negative, so the condition is |YPK| = Y±: 

0.130 × iHturnH) k% = 1 

iHturnH) k% = 10.130 = 7.69 

Hturn ≈ %. ��H) 

 

The time to reach Hturn in a universe with matter and PK energy can be estimated numerically. For 

approximate purposes, the timescale is of order: 



Ucycle ∼ "fM|YPK| ∼
"fM × ). )o"Ycrit

 

Ucycle ∼ 1√6.67 × 10`~~ × 0.041 × 8.53 × 10`xy= 1√2.33 × 10`}:= 11.526 × 10`~� 	s= 6.55 × 10~:	s ≈ 2.1 × 10~~	years
 

 

This is approximately 210 billion years, consistent with the order-of-magnitude estimate 10~~ years. 

 

Current Phase of the Cycle 

The current age of the universe is U) ≈ 13.8 Gyr. If the total cycle time is Ucycle ≈ 2.1 × 10~~ years, 

then: U)Ucycle

≈ 1.38 × 10~?2.1 × 10~~ ≈ 0.066 

This suggests we are only about 6.6% of the way through the current cycle. 

 

However, this calculation assumes symmetric expansion and contraction. In PK Theory, the expansion 

phase may be faster due to initial conditions from the previous bounce. Considering the observed 

acceleration (which in PK Theory is actually deceleration after accounting for gravitational redshift 

evolution), we might be closer to the midpoint. If () = +0.178  and this value is increasing, the 

turnaround could occur within the next factor of 2-3 in scale factor, corresponding to a time of order 10~?  years from now, making the total cycle time ∼ 2 × 10~?  years (expansion) + 2 × 10~?  years 

(contraction) = 4 × 10~? years. 

 

Final Refined Estimate 
 

Considering all factors: 

• Free-fall time from current density: ∼ 4 × 10~? years 

• PK energy enhancement factor: ∼ 2 − 5 

• Current deceleration parameter: () = +0.178 

• Required scale factor for turnaround: Hturn ∼ % − PH) 

 

The most consistent estimate is: Ucycle ∼ " × ")""	ÔÕÖS«  

 

where total cosmic reunification occurs in ≪ ")"o years 

with the collapse phase beginning at ∼ 10~~ years. 

 

Planck-Scale Conditions at the Crunch 

As U → Ucrunch, both density and curvature diverge. The density reaches: 

Y → YPlanck = huℏM% = (3 × 10:)9(1.0546 × 10`}�) × (6.67430 × 10`~~)x 

 



YPlanck = 2.43 × 10�x1.0546 × 10`}� × 4.455 × 10`x~
= 2.43 × 10�x4.698 × 10`99= 5.17 × 10��	kg/m}

 

 

At this density, quantum gravitational effects dominate, potentially causing a bounce rather than a true 

singularity, leading to the next cycle. 

 

 

 

THE PK-THEORY TRANSACTIONAL CONSTANT 

THE 1.822 SCALING  

 

The Primal Field Frequency 

In the Constructionalist framework of PK-Theory, the universe is a finite, closed 

thermodynamic system. The transition from the Fifth State (the 2-femtometre singularity) to 

the current observable expansion is governed by the PK Scaling Constant (!".$%%). 

1. The Classical Free-Fall Baseline 

The standard free-fall time (¥ØØ) for a homogeneous sphere of matter density (¦) represents 

the theoretical limit of gravitational collapse without external pressure: 

UÙÙ = ¨ PlP%MY 

Applying the matter density derived from the Fornax Fissure audit ( ¦Ã ≈ 2.69 ×10`xy kg/m
}
), the baseline collapse time for the current epoch is: 

UÙÙ ≈ 4.05 × 10~? years 

2. The PK Tension Calibration 

The 1.822 Calibration identifies the Scalar Tension of the Primal Field. It dictates the total 

duration of a single cosmic oscillation ( ÁÛÜÛÝÞ ), accounting for the conversion of kinetic 

expansion into stored potential energy: 

¡UßUHI = à01 ⋅ ⎝
⎛%© [�

ª%MN�"� − "�±Hã�
�±Hã
�±FG ⎠

⎞ 

Where à01 = 1.822. 



This yields a total period for the "Yo-Yo" stroke: 

¡UßUHI ≈ 7.4 × 10~? years 

 

3. The Causality Boundary Frequency 

The "Heartbeat" of the 2-femtometre singularity is defined by the frequency æ¹· . This 

frequency represents the limit of the Primal Field at the Final Merger: 

çhè = à01UÙÙ ≈ 7.8 × 10`~� Hz 

This frequency confirms that the universe is not an entropic one-way flight, but a periodic 

mechanical system. At ¥ ≈ 25  billion years, the system is currently decelerating as it 

approaches the maximum extension of the Primal Field. The eventual collapse is not a failure 

of physics, but a return to the geometric stasis of the Fifth State. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



PART 2 FROM TIME IMMORTAL 

THE FORNAX FISSURE 

 

Evidence from JWST (Labbé et al. 2023) and recent supernova surveys (Son et al. 2025) 

suggests a fundamental discrepancy in the ΛCDM clock. We demonstrate that the "Impossible 

Early Galaxy" paradox is resolved by the !".$%%  PK Scaling Constant derived from our 

examination of the Fornax Fissure, which identifies a 25.2 Gyr cosmic age and confirms a 

positive deceleration parameter ( q? > 0 ) as predicted by the Milkomeda gravitational 

laboratory. 

The Temporal Discrepancy 

The PK model identifies a mechanical "stretch" in the causal fabric, redefining the age of the 

universe at redshift z: 

Tíîï(z) = λñò© dz′(1 + z′)H(z′)_
õ  

Where λñò = 1.822 . Under this calibration, the epoch of z = 8.6  shifts from 0.6 Gyr to 

approximately 4.9 Gyr post-inversion, providing the necessary window for stellar maturation. 

The Son et al. (2025) Deceleration Confirmation 

Recent analysis of Type Ia Supernovae (Son et al. 2025) yields a deceleration parameter q? ≈0.178. This positive value contradicts the accelerated expansion (q? ≈ −0.55) of standard 

cosmology. 

 

Connection to the Milkomeda Dynamics 

As established in the Time Immortal Redshift Chapter, the Milkomeda merger serves as a 

microcosm for the universal "Yo-Yo" cycle. The transition from z = 0.00037 to the relativistic 

peak of z = 0.730 during the "Final Plunge" confirms that redshift is a tracer of gravitational 

potential energy (Φ). The 1.822 constant represents the restorative tension (∇Φ) of the Primal 

Field, which mandates q? > 0 as the system approaches the maximum extension of 10.8 Gly. 

 

Resolution of Nucleosynthesis Constraints 

The 4.93 Gyr window provided by the PK Model at z = 8.6 allows for the complex chemical 

enrichment observed by Son et al. (2023/2024). This negates the requirement for "Tired Light" 

(Gupta 2023) by identifying the redshift as a manifestation of the Field’s potential gradient. 



PART 3 TIME IMMORTAL  

SUPPLEMENTARY STATEMENTS 

 

 

Standard ΛCDM cosmology currently faces a “Crisis of Time.” Observations from the JWST (Son 

et al. 2023/2024) have revealed mature, quiescent galaxies at ø > 5 that theoretically cannot 

exist within a 13.8-billion-year-old framework. This Supplement provides the rigorous 

mathematical resolution to this paradox by identifying the 1.822 Transactional Multiplier (Φ). 

 

Core Forensic Pillars 

• The Temporal Correction: By applying the Φ = 1.822 constant to the Planck 

Scale factor, we demonstrate that “Impossible” galaxies are the natural 

residents of a 25.2-billion-year timeline. This accounts for the 7–9 billion years 

required for the stellar quenching and chemical enrichment observed in recent 

CEERS/JADES data.           

• Potential Energy vs. Dark Energy: Utilizing a modified General Relativity 

framework and a Second Friedmann Equation, this paper replaces the 

“phantom” acceleration of Dark Energy (Λ) with the measurable Potential 

Energy (PE) of the Primal Field. We demonstrate that Redshift (z) is a 

manifestation of the Field’s potential gradient, not merely a velocity-based 

recession.           

• The Voyager Proof: We utilize the empirical “40-puff” daily attitude corrections 

of Voyager 1 and the Son et al. (2025) discovery of a positive deceleration 

parameter (q? ≈ 0.178) to prove that gravity can never be zero. The universe is 

not in a runaway expansion; it is in the late-stage “Exhale” of a gravitational 

cycle, transitioning toward an inevitable “Inhale” (Contraction). 

 

Conclusion 

The “Straight Line” of infinite expansion is a cosmological myth. This supplement provides the 

forensic “Knickers”—the raw mathematical data— to the “Fur Coat” of PK-Theory, proving 

amply that the universe is a reciprocating engine. We provide the specific calculations for the 

Milkomeda (MW-M31) merger as a localized proxy for the universal turnaround, signaling the 

mechanical transition from kinetic expansion to gravitational reunification. 

The foundational error of 20th-century cosmology was the adherence to the concept of 

“Universal Escape Velocity.” Standard ΛCDM models assume a linear trajectory into a hundred 



trillion year “Heat Death.” However, forensic evidence from local and deep-space observations 

dictates a closed, reciprocating system with a total cycle time of ù®Ô®\Õ ≈ 1 × 10~~ years.=, a 

thousand times less: One hundred billion. 

The myth of the “straight line” expansion is debunked by the reality of weak field interactions. 

As documented in the telemetry of Voyager 1, the probe requires approximately 40 attitude 

control “puffs” per day to maintain Earth alignment. Despite being in the interstellar medium, 

it is never free from the retarding gradients of its origin. 

In PK Theory, this translates to the universal scale: gravity can never be zero. Every megaparsec 

of expansion is a deposit into the Potential Energy (PE) Bank of the Primal Field. The expansion 

observed today is not a permanent flight, but a temporary conversion of energy that is already 

reaching its elastic limit. 

The discrepancy between our current age and the total cycle is resolved by the 1.822 

Transactional Multiplier (ú). 

• The Kinetic Midpoint: At 25.2 Gyr, the universe is not at the beginning of its life, 

but exactly halfway through the Expansion Phase (the “Exhale”). 

• The Son et al. (2025) Signal: The positive deceleration parameter (û) ≈ +0.178) 

serves as the forensic “braking signal.” It confirms that the initial thrust of the 

Planck Pivot is being overtaken by the restorative tension of the Field. 

 

Reciprocity Failure in Deep-Space Observation 

In standard observational cosmology, distance is treated as a linear function of luminosity (L). 

The “Pipe Smoker” establishment relies on the Inverse Square Law (ý = þoÿ!%), assuming that 

if a Type Ia Supernova appears four times dimmer, it is precisely twice as far away. However, 

this approach ignores a fundamental mechanical limit of high-redshift detection: Cosmic 

Reciprocity Failure. 

In traditional photography, reciprocity failure occurs when light intensity is so low that 

exposure duration no longer yields a proportional increase in signal. In PK Theory, we identify 

a gravitational analog. As photons travel through the Primal Field over a 25.2-billion-year 

span—calibrated by the Transactional Multiplier (ú = 1.822 )—they do not merely lose 

intensity; they suffer from Field-Tension Dissipation. 

The Standard Model (ΛCDM) interprets the unexpected dimness of distant supernovae as 

evidence of “Dark Energy” acceleration. Forensic analysis reveals this dimness is actually a 

Potential Energy (PE) Drain. The photon is “climbing” out of a deeper temporal and 

gravitational well than the 13.8 Gyr model can account for. 

 

 



The Fallacy of the “Standard Candle” 

The reliance on Type Ia Supernovae as universal constants assumes that an explosion at z =10 is identical to one in the Local Group. This ignores two forensic realities: 

• Metallicity Evolution: A 25.2 Gyr universe implies that z = 10 structures are 

mature systems, not infant ones. Their chemical composition fundamentally 

alters the peak luminosity of the “candle.” 

• Reciprocity of the Observer: The further the observer is from the event in a high-

tension field, the more the signal-to-noise ratio is governed by the Planck Pivot 

threshold rather than simple Euclidean distance. 

 

Recalibrating the Ruler with Φ = 1.822 

When the Transactional Multiplier is applied to the Distance Ladder, the “Hubble Tension” is 

resolved as a measurement error. The “Impossible Galaxies” discovered by JWST are not being 

pushed away by a phantom force; they are simply positioned further along the Exhale Stroke 

of a mature, reciprocating engine. 

The Pale Blue Dot remastered image (Voyager 1) serves as the ultimate empirical anchor. At 

only 6 billion kilometers, the signal already requires constant correction to overcome field 

noise. Scaled to the cosmic horizon, it becomes clear that the “faintness” of the deep field is a 

symptom of Field Maturity, not runaway expansion. 

We are not measuring a runaway expansion; we are observing the limit of the stretch. 

 

 

The Final Synthesis 

Just as Voyager 1 experiences “Crackle” in the interstellar medium (necessitating 40 daily 

corrections), galaxies at z > 10 are subject to high-order field fluctuations. Standard “candles” 

cannot measure these derivatives because they are 1st-order tools. The 1.822 Transactional 

Multiplier provides the necessary calibration to account for these hidden rates of change, 

revealing a universe that is not flying apart, but is mechanically oscillating. 

By utilising a Modified General Relativity framework and the Second Friedmann Equation, we 

account for the “Spacetime Stretch” (PE) that Λ-dependent models ignore. The universe is not 

a dying ember, but a reciprocating engine. The 25.2 Gyr maturity of JWST galaxies is not an 

anomaly; it is the evidence of a system that has lived twice as long as predicted and is now 

gently slowing toward a universal turnaround. 

The “Inhale” is not a distant theoretical possibility—as demonstrated by the MW-M31 

(Milkomeda) merger calculations, the localized contraction is already underway. The expansion 

is the exhale; the contraction the inhale; the merger is the breath.  



The foundational error of 20th-century cosmology was the adherence to the concept of 

“Universal Escape Velocity.” Standard ΛCDM models assume a linear trajectory into a 10~�-

year “Heat Death.” However, forensic evidence dictates a closed, reciprocating system with a 

total cycle time of t#$#%ï ≈ 1 × 10~~ years. 

The myth of the “straight line” expansion is debunked by the reality of weak field interactions. 

As documented in the telemetry of Voyager 1, the probe requires 40 attitude control “puffs” 

per day to maintain Earth alignment. If a tiny probe requires constant correction to resist 

drifting in a field, then no galaxy is ever truly independent of its origin. Every megaparsec of 

expansion is a deposit into the Potential Energy (PE) Bank of the Primal Field. 

The 25.2 Gyr age identifies the universe as being at the Kinetic Midpoint of the Expansion 

Stroke. We are currently observing a low level of local intergalactic mergers (e.g., MW-M31) 

which act as localized seeds of the coming inversion. 

 

The True Merger Cascade 

The universal contraction is a hierarchical process. While the deep field still shows the remnant 

momentum of the “Planck Pivot Exhale,” localized pockets have already begun the “Inhale.” 

The True Merger will commence as these merged super-structures begin to gravitationally 

influence one another across the cosmic voids. The positive deceleration parameter (q? ≈+0.178) confirmed by Son et al. (2025) is the signal that these local retarding forces are now 

coalescing into a global snap-back. 

By utilizing the Second Friedmann Equation, we account for the “Spacetime Stretch” (PE) that Λ-dependent models ignore. The 25.2 Gyr maturity of JWST galaxies is the evidence of a system 

that has lived twice as long as predicted and is now gently slowing toward a universal 

turnaround. The return to the Fifth State is not a theory; it is the mechanical inevitability of a 

field that never lets go. 

 

 

 

 

 

 

 

 

 

  



PART 4 TIME IMMORTAL  

BEYOND THE SECOND DERIVATIVE 

 

 

Standard ΛCDM cosmology relies almost exclusively on the first and second derivatives of 

position: Velocity (Redshift) and Acceleration (The Hubble Constant/Dark Energy). This linear 

approach assumes a "smooth" expansion into infinity. However, forensic analysis of the Primal 

Field requires an investigation into higher-order rates of change to account for the restorative 

tension of the universe. 

 

The "Rice Krispies" of Spacetime 

In high-order kinematics, the derivatives of displacement follow a specific, physically 

measurable hierarchy. While the orthodoxy treats cosmic acceleration as a constant, PK Theory 

identifies the non-linear shifts (Jerk and Snap) that occur as the expansion approaches the 

Planck Pivot limit. 

ORDER Name Formula Cosmological Context 

0 Position S⃗ The observer/source coordinates. 

1ST Velocity '(⃗ = Ṡ Redshift (z). 

2ND Acceleration Ö(⃗ = S̈ The Hubble Expansion (H?). 

3RD Jerk )⃗ = S⃛ The braking force of the Field. 

4TH Snap «⃗ = !oS⃗
!ùo  

The inversion at the Elastic Limit. 

5TH Crackle ®⃗ = !uS⃗
!ùu  

High-frequency Field oscillations. 

6TH Pop 
+((⃗ = !�S⃗

!ù�  
The final “Snap-Back” trigger. 

The Forensic Application of Snap 

We argue that the reason the Standard Model suffers from “Hubble Tension” is that it ignores 

Jerk and Snap. In a reciprocating engine, acceleration is never constant; it is a function of the 

distance from the pivot. 

As the universe moves through its 25.2-billion-year “Exhale,” the rate of acceleration is 

changing. By the time we reach the 100  billion-year total cycle limit, the Snap derivative 

becomes the dominant mathematical signature, signaling the transition from expansion to 

contraction.  
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