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Abstract

The ACDM model describes dark energy with a static cosmological constant,
which fails to resolve observational puzzles including continuous mass supply of
galaxies and the three-stage cosmic evolution: initial acceleration, deceleration
and secondary reacceleration. This paper constructs a two-layer dynamic system
consisting of the vacuum background field and dark energy derived field. The
uniform eruption of primordial critical black holes acts as the starting point of
cosmic evolution. Mutual repulsion of the two fields drives spatial expansion, and
closed-loop mass-energy phase transitions divided by temperature and pressure
intervals are controlled by thermodynamic conditions. At low temperatures, dark
energy converts into ordinary baryonic matter to sustain galactic mass growth.
High-temperature mass-energy resetting and quantum entropy reconstruction can
only occur inside primordial critical black holes. Black holes, neutron stars and
white dwarfs continuously trap recyclable mass-energy. After all cosmic matter
collapses into primordial critical black holes, most compact matter dissociates
and transforms into subquark mass-energy, while part of primordial compact
matter remains preserved. When the dissociation reaches a critical ratio, the
black hole tears and erupts across the whole universe. Dissipated field energy
weakens repulsive force, and gravity triggers synchronous universal collapse at
the late evolutionary stage to form a new primordial critical black hole. Entropy
reconstruction offsets entropy growth in a single cosmic cycle and eliminates the
singularity and heat death paradox. The dark matter skeleton is a stable
structure formed instantaneously from residual primordial compact matter
retained and released by torn primordial critical black holes under the combined
effect of long-range gravitational force, spatial tidal force and angular dynamic
force, and it never participates in low-temperature mass-energy phase transitions
throughout the whole evolution. This paper divides the evolution process into
five stages and puts forward six testable observational predictions. All physical
parameters are only discussed qualitatively, and quantitative fitting is reserved
for follow-up research.

Key words: Primordial Critical Black Hole; Double-layer Field Structure; Dark
Energy Derived Field; Temperature-pressure Zoned Cyclic Phase Transition; Mass-
energy Sealing; Cosmic Cycle

Glossary of Self-defined Original Terms
1. Double-layer Field Structure: The core field-theory framework of this paper.

The fundamental cosmic dynamic field is divided into two independent levels:
vacuum background field and dark energy derived field. The two fields only



generate inherent repulsion without coupling, jointly governing the dynamics of
cosmic expansion.

2. Primordial Critical Black Hole: An extreme quantum gravitational object formed
by synchronous gravitational spacetime collapse of the previous cosmic
generation. It serves as the start and end of one cosmic evolution cycle, different
from ordinary stellar black holes. Under internal extreme high temperature and
pressure, most compact matter dissociates into subquark mass-energy while
partial primordial compact matter is retained. The black hole will tear and erupt
once the dissociation threshold is reached, and high-temperature mass-energy
resetting and entropy reconstruction can be completed inside its event horizon.
3. Subquark mass-energy (dark energy): No fundamental components below
quarks have been detected in high-energy physics experiments to date. This self-
defined underlying mass-energy unit is proposed to construct the cosmic recycle
model, representing the basic existential form of dark energy.

This mass-energy is fundamentally different from dark energy in the standard
ACDM model: dark energy in the standard model is a phenomenological fitting
constant without physical substance carrier, which cannot explain the origin of
matter. It distributes uniformly across the universe, features no phase transition
or energy dissipation, and cannot convert mutually with physical matter.

In contrast, subquark mass-energy in this paper is a dynamic fundamental mass
element with definite theoretical origin. It can dissipate and condense into
baryonic and other physical matter via low-temperature temperature-pressure
phase transitions. It is the fundamental carrier driving cosmic expansion and
continuously supplying mass for galaxies.

4. Stable Dark Matter Skeleton: A global large-scale fibrous celestial network
formed instantaneously by gravitational self-organization of residual primordial
compact matter retained inside primordial critical black holes during black hole
tearing and cosmic genesis eruption. The formation is synergistically driven by
long-range gravitational force, spatial tidal force, and angular dynamic force. After
formation, its topology and material composition remain permanently stable. It
does not participate in any mass-energy phase transition throughout low-
temperature cosmic evolution; only when the whole universe collapses into a
new generation of primordial critical black holes, most skeleton matter will
dissociate and revert to subquark mass-energy under extreme high temperature
and pressure, with a small portion of primordial compact matter reserved,
permanently anchoring the overall spatial structure of the universe.

5.Vacuum Background Field: A constant underlying field inherent to spacetime,
uniformly distributed throughout the universe with fixed negative pressure. It
does not participate in macroscopic mass-energy phase transitions, and only
generates macroscopic repulsion with the dark energy derived field.



6. Dark Energy Derived Field: A derived field condensed from subquark mass-
energy released by primordial critical black hole eruption and attached to the
dark matter skeleton. Subquark mass-energy inside this field can transform into
baryonic matter through low-temperature phase transitions. Baryonic matter
evolves into various celestial bodies and eventually collapses into compact
celestial objects. After entering primordial critical black holes along with global
spacetime collapse under extreme high temperature and pressure, only most
compact baryonic matter and primordial compact matter of the dark matter
skeleton dissociate and revert to free subquark mass-energy, while part of
primordial compact matter is retained and released with black hole tearing
eruption, thus realizing complete cyclic conversion of mass-energy.

7. Repulsion Constant k: A universal constant parameter only used to quantify the
strength of inherent repulsion between the vacuum background field and the
dark energy derived field, and there is no coupling between the two fields.

8. Temperature-pressure Zoned Cyclic Phase Transition: Cosmic mass-energy
forms an end-to-end closed circular cycle. Fixed one-way conversion paths exist
in different temperature-pressure intervals, and bidirectional reversal cannot
happen within the same environment.

In the low-temperature and low-pressure cosmic expansion era, subquark mass-
energy inside the dark energy derived field condenses into baryonic matter in a
one-way manner through low-temperature phase transition. Baryonic matter
forms nebulae, stars, planets and various celestial bodies. After long-term
evolution and energy loss, celestial bodies gradually collapse into white dwarfs,
neutron stars and black holes. All compact matter converges continuously and
falls into the high-temperature and high-pressure region of primordial critical
black holes along with synchronous spacetime collapse of the whole universe.
Inside the black hole, only most compact matter dissociates and reverts to free
subquark mass-energy, while partial primordial compact matter is retained. Once
the critical dissociation ratio is reached, the black hole tears and erupts. The
regenerated subquark mass-energy reattaches to the dark matter skeleton to
reform the dark energy derived field, and restarts the low-temperature phase
transition to generate baryonic matter.

Low-temperature and high-temperature phase transitions can only occur within
their exclusive temperature-pressure intervals, and their conversion paths cannot
be swapped or reversed. The two processes connect end to end to form a
complete uninterrupted closed circular cycle of mass-energy circulation. a
denotes the low-temperature phase transition coefficient, and B denotes the
high-temperature phase transition coefficient.

9. Mass-energy Sealing: Mass-energy captured and bound by black holes, neutron
stars and white dwarfs permanently breaks away from the low-temperature



phase transition cycle. It is the core dynamic mechanism regulating the
transition from cosmic expansion to collapse.

10. Quantum Entropy Reconstruction: A thermodynamic zero-resetting effect
unique to the extreme quantum environment inside primordial critical black
holes. It can completely offset the accumulated entropy growth of a single
cosmic cycle and support infinite cosmic circulation. Ordinary compact celestial
bodies do not possess this physical property.

1 Introduction

The standard ACDM cosmological model relies on a static cosmological constant
to fit observational results of cosmic accelerated expansion, and its theoretical
framework has many irreconcilable defects. First, the model cannot explain the
long-term stable mass increment source of galaxies, nor fully reproduce the
complete evolutionary process of initial deceleration followed by secondary
acceleration. Second, the model predicts permanent cosmic expansion and an
ultimate heat death without cyclic evolution paths, failing to resolve the
spacetime singularity problem. Third, standard dark energy is a fixed constant
lacking dynamic mechanisms for bidirectional conversion with baryonic matter,
making it difficult to unify the evolutionary correlations among dark energy, dark
matter and visible matter.

Existing cyclic cosmic theories are mostly constructed based on singularity
bounce and pure geometric revision, generally lacking three core dynamic
mechanisms: layered dynamic fields, controllable mass-energy phase transitions,
and mass-energy sealing by compact celestial bodies, resulting in fragmented
theoretical systems with insufficient self-consistency. To address the above
defects, this paper proposes a brand-new two-layer-field cyclic cosmic model,
abandons the static dark energy hypothesis, introduces two independent
dynamic layers of vacuum background field and dark energy derived field, and
establishes global closed-loop temperature-pressure phase transition rules divided
by temperature zones. Taking collective mass-energy sealing by black holes,
neutron stars and white dwarfs as the switching trigger between expansion and
collapse, this paper demonstrates that the stable dark matter skeleton is
composed of residual primordial compact matter retained after dissociation
inside primordial critical black holes, forms instantaneously under the joint
action of long-range gravitational force, spatial tidal force and angular dynamic
force and maintains long-term stability, and qualitatively deduces the complete
cyclic evolution path of a single cosmic generation. After internal matter of
primordial critical black holes reaches the critical dissociation ratio via high-
temperature decomposition, the black hole tears and erupts; new spacetime and



the dark matter skeleton generate synchronously and initiate cosmic expansion
at the same time; at the late evolutionary stage, all cosmic matter, skeleton and
field energy collapse synchronously with spacetime to converge into a new
generation of primordial critical black holes, forming a fully symmetric cyclic
spacetime evolution logic.

This paper first defines fundamental physical terms and establishes five core
dynamic axioms, then comprehensively describes the whole cosmic cycle from
cosmic genesis eruption, matter generation, secondary acceleration, expansion
stagnation to global collapse in five successive stages. It compares the essential
differences between this model and the ACDM model, presents six testable and
falsifiable theoretical predictions, clarifies the boundary of qualitative research
and the expansion direction of subsequent quantitative numerical simulation. The
model strictly abides by mass-energy conservation and the thermodynamic law
of global entropy increase; only entropy reconstruction inside primordial critical
black holes can offset the total entropy growth of a single cycle without
thermodynamic paradoxes.

2 Fundamental Axioms and Core Definitions of the Model
2.1 Axiom of Global Mass-energy Conservation

The universe forms an isolated closed thermodynamic system, and the total
equivalent mass-energy of the whole cosmos remains constant. Cosmic mass-
energy exists in two forms: physical matter with rest mass and equivalent field
energy. System evolution only brings about transformation of mass-energy forms
and spatial redistribution, while the total mass-energy stays invariant.

E=M*¢?

E: Total global mass-energy
M: Total cosmic mass

c: Speed of light in vacuum

M = M_DM + M_vis + M_L

M_DM: Total mass of the dark matter skeleton (the skeleton is composed of
residual primordial compact matter retained after dissociation inside primordial
critical black holes)

M_vis: Total mass of baryonic visible matter

M_L: Equivalent mass of the dark energy derived field

Note: M_DM does not participate in phase transitions during low-temperature
evolution; only after collapsing into a new primordial critical black hole, most



skeleton matter undergoes high-temperature dissociation while a small amount of
primordial compact matter is reserved.

2.2 Axiom of Primordial Critical Black Hole and Global Eruption

The current universe originates from a quantum critical primordial black hole
formed by synchronous gravitational spacetime collapse of the previous cosmic
generation. The total equivalent mass of this black hole is strictly equal to the
total mass of the whole universe.

1. Mass equation

Mc=M

M_c: Total mass of the primordial critical black hole
M: Total mass of the universe

2. Schwarzschild event horizon radius formula
Rs=2*G*Mc/c?

R_s: Event horizon radius of the primordial critical black hole
G: Gravitational constant

M_c: Total mass of the primordial critical black hole
c: Speed of light in vacuum

3. Angular momentum conservation formula
L=r*m * v = constant

L: Total angular momentum of the system

r: Orbital radius of mass elements

m: Mass of the element

v: Tangential velocity of the element

4, Cosmic expansion rate formula

da(t)/dt > 0

a(t): Cosmic scale factor

t: Cosmic evolution time

After the primordial critical black hole breaks through the constraint of quantum
critical temperature and pressure, internal extreme high temperature and
pressure dissociate most compact matter into subquark mass-energy while partial
primordial compact matter is retained. Once the dissociation reaches the critical
ratio, its event horizon fails. The two types of matter erupt uniformly across the
whole space together with compact mass-energy medium. Driven by the
combined effect of long-range gravitational force, spatial tidal force and angular
dynamic force, it spontaneously forms a stable dark matter fiber skeleton in one
go. New cosmic spacetime and the dark matter skeleton generate synchronously,



permanently locking the large-scale topological structure of the universe and
triggering cosmic expansion simultaneously.

2.3 Axiom of Repulsion from Double-layer Fields

This paper adopts two independent dynamic fields: vacuum background field
and dark energy derived field. The two fields evolve without coupling or
superposition and only generate inherent macroscopic repulsion.

The vacuum background field distributes uniformly with constant negative
pressure and does not participate in low-temperature phase transitions; the dark
energy derived field is formed by subquark mass-energy released via eruption
attached to the dark matter skeleton, with properties of energy dissipation,
phase transition and reset after collapse.

Prep=k*/(p_V*p_L)

P_rep: Mutual repulsion density between the two layers of fields
k: Repulsion constant

p_V: Energy density of the vacuum background field

p_L: Energy density of the dark energy derived field

2.4 Axiom of Zoned Cyclic Phase Transition Controlled by Temperature and
Pressure

Different temperature-pressure intervals of the universe correspond to exclusive
one-way mass-energy phase transition paths. The two types of phase transitions
are irreversible in time sequence, isolated in environmental conditions and non-
reversible in transformation paths, connecting end to end to form a global
closed cycle. Under low-temperature and low-pressure conditions, subquark
mass-energy inside the dark energy derived field precipitates at low temperature
to generate baryonic matter; only inside primordial critical black holes with
extreme high temperature and pressure can most compact baryonic matter
trapped by compact celestial bodies and primordial compact matter of dark
matter skeleton dissociate and revert to free subquark mass-energy, while part of
primordial compact matter is retained, and the black hole tears and erupts after
reaching the dissociation threshold.

dM_L/dt = -a * f(T,P) * M_L

d/dt: Time differential operator

a: Low-temperature phase transition coefficient

f(T,P): Temperature-pressure response function for low-temperature zones
M_L: Equivalent mass of the dark energy derived field



T: Thermodynamic temperature
P: Pressure

d(M_DM+M_vis)/dt = - * g(T,P) * (M_DM+M_vis)

B: High-temperature phase transition coefficient

g(T,P): High-temperature response function inside black holes

M_DM: Total mass of the dark matter skeleton (residual primordial compact
matter retained after dissociation inside primordial critical black holes)
M_vis: Total mass of baryonic visible matter

Remark: Only after collapsing into primordial critical black holes does most
M_DM participate in high-temperature dissociation with partial primordial
compact matter reserved; it remains stable under ordinary low-temperature
conditions.

High-temperature dissociation can only occur inside primordial critical black
holes, and ordinary compact celestial bodies cannot trigger such reactions.

2.5 Axiom of Mass-energy Sealing by Three Types of Compact Celestial Bodies

Black holes, neutron stars and white dwarfs continuously trap recyclable mass-
energy of the whole universe, and the total sealed mass increases monotonically.

dM_h/dt >= 0
M_h: Total mass accumulated and sealed by compact celestial bodies
t: Cosmic evolution time

M_cycle = M - M_h

M_cycle: Residual mass-energy available for cyclic circulation
M: Total mass-energy of the whole universe

M_h: Total mass sealed by compact celestial bodies

dP_rep/dt < 0
P_rep: Mutual repulsion density between the two layers of fields
t: Cosmic evolution time

2.6 Axiom of Thermodynamic Circulation

Entropy increases continuously throughout the ordinary evolution of the
universe.

dS/dt > 0

S: Total entropy of the whole universe



t: Cosmic evolution time

Only the interior of primordial critical black holes supports quantum entropy
reconstruction, which can offset all entropy growth of a single cosmic cycle to
realize infinite circulation. This paper only carries out qualitative discussion on
this effect.

3 Five-stage Complete Cyclic Evolution Mechanism of the Universe
3.1 Cosmic Genesis Eruption and Formation of Dark Matter Skeleton

After internal matter of the primordial critical black hole reaches the critical
dissociation ratio via high-temperature decomposition, its event horizon
disappears. Residual primordial compact matter retained inside the black hole
erupts uniformly and disperses together with all subquark mass-energy of the
universe. Driven by the combined effect of long-range gravitational force, spatial
tidal force and angular dynamic force, gravitational self-organization instantly
forms a dark matter fiber network.

After formation, the topology, composition and mechanical structure of the
skeleton stay permanently stable, dividing space into dense fiber regions and
cosmic voids. Repulsion from the double-layer fields drives ultra-fast cosmic
expansion.

d?a(t)/dt?> >> 0
a(t): Cosmic scale factor
t: Cosmic evolution time

3.2 Early Cooling Expansion and Matter Generation via Phase Transition

The universe cools down with expansion and pressure decreases. Stable low-
temperature phase transitions continuously occur in the dark energy derived field
to generate baryonic matter, and galaxies and stellar systems gradually take
shape. Populations of compact celestial bodies emerge, the mass-energy sealing
mechanism activates, gravity weakens the expansion acceleration, and cosmic
expansion slows down.

d?a(t)/dt> < 0
a(t): Cosmic scale factor
t: Cosmic evolution time



3.3 Steady Accelerated Expansion with Three-way Balance of Double-layer Field
Repulsion and Gravity

Three forces reach equilibrium: constant repulsion from vacuum field, dynamic
repulsion from dark energy, and global gravitational pull. Gravity decays faster
than field energy dissipation as space stretches, and the universe enters a long-
term phase of secondary accelerated expansion. Galaxies keep accumulating
mass, and compact celestial bodies continuously stockpile sealed mass-energy.

d?a(t)/dt> = a constant
a(t): Cosmic scale factor
t: Cosmic evolution time

3.4 Late-stage Mass-energy Exhaustion and Expansion Stagnation

Subquark mass-energy inside the dark energy derived field is gradually depleted,
phase transitions terminate, repulsive force drops sharply, galaxies stop mass
accretion, cosmic expansion decelerates continuously and tends to stagnate, and
field repulsion decays to nearly zero.

3.5 Global Collapse and Restart of Cosmic Circulation

When repulsion approaches zero, gravity dominates the entire universe. All
matter, dark matter skeleton composed of residual primordial compact matter
retained after dissociation inside primordial critical black holes and field energy
collapse synchronously with spacetime and converge to form a new generation
of primordial critical black holes. High-temperature dissociation takes place inside
the black hole, converting most compact baryonic matter and primordial
compact matter of dark matter skeleton into free subquark mass-energy while
partial primordial compact matter is reserved, together with quantum entropy
reconstruction. After reaching the critical dissociation ratio, the black hole tears
and erupts, the universe returns to the initial expansion state and starts a new
cycle.

da(t)/dt < 0
a(t): Cosmic scale factor
t: Cosmic evolution time

4 Dynamic Mechanism of Large-scale Cosmic Structure Formation



The large-scale cosmic fiber network, galactic nodes and cosmic voids all form in
the instantaneous self-organization stage of cosmic genesis eruption. High-density
residual primordial compact mass clumps released by the eruption of primordial
critical black holes weave dark matter fibers and galactic anchoring nodes under
the joint action of long-range gravitational force, spatial tidal force and angular
dynamic force, while sparse regions naturally form voids.

No secondary reconstruction occurs to the dark matter skeleton after formation;
it only stretches passively along with cosmic expansion, perfectly matching the
stable structural characteristics of early epochs revealed by high-redshift
observations. Galaxies evolve into standard disk morphologies relying on the
anchoring effect of the skeleton and angular momentum evolution.

5 Self-consistency and Core Dynamic Advantages of the Model

1. Resolve the cognitive conflict of dark energy: The dark matter skeleton
composed of residual primordial compact matter retained after dissociation
inside primordial critical black holes anchors the dark energy field to avoid
dilution by cosmic expansion, and continuous low-temperature phase transitions
supply baryonic matter for galaxy growth, solving two contradictory problems
that static dark energy in the ACDM model cannot address simultaneously.

2. Complete the ending of cosmic evolution: Taking mass-energy sealing by
compact celestial bodies as the core switch, a complete closed-loop dynamic
chain is established: dissipation of subquark mass-energy in the field —
weakening of repulsion — gravitational collapse. The black hole does not
consume all compact matter completely, and residual primordial compact matter
supplies raw materials for the next generation of dark matter skeleton, making
the circulation logic self-consistent.

3. Avoid singularity and heat death paradox: Exclusive quantum entropy
reconstruction inside primordial black holes enables lossless cosmic circulation,
while mass-energy conservation and global entropy increase are always satisfied.
4, Clear physical boundaries: Strictly distinguish the properties of double-layer
fields, functions of ordinary black holes and primordial critical black holes, and
the logic of closed zoned phase transitions. The definition that dark matter
skeleton is generated from residual primordial compact matter retained after
dissociation inside primordial critical black holes under long-range gravitational
force, spatial tidal force and angular dynamic force makes the theoretical system
unambiguous and concise; only most baryonic compact matter and dark matter
skeleton compact matter dissociate into subquark mass-energy inside primordial
critical black holes, and reserved raw materials continuously generate new
skeletons without logical contradiction.



6 Testable Predictions of the Model (Falsifiability)

1. The large-scale dark matter skeleton is composed of residual primordial
compact matter retained after high-temperature dissociation inside primordial
critical black holes, forms once in the extremely early universe under the
combined effect of long-range gravitational force, spatial tidal force and angular
dynamic force, and undergoes no structural reconstruction throughout the whole
evolution cycle;

2. Massive galaxies experience long-term, slow and continuous baryonic mass
growth;

3. No dark energy derived field distributes inside cosmic voids, and no new
baryonic matter is generated via phase transitions there;

4. The total mass-energy sealed by black holes, neutron stars and white dwarfs
of the whole universe increases monotonically with cosmic time;

5. The dynamic variation of cosmic expansion acceleration is strongly coupled
with the remaining stock of subquark mass-energy in the dark energy derived
field;

6. The late universe will decelerate continuously, expansion will stagnate, and the
whole spacetime will eventually fall into synchronous global collapse. The
primordial critical black hole formed by collapse only dissociates most compact
matter, and residual primordial compact matter is used to construct the dark
matter skeleton of the next generation.

All field interaction coefficients, phase transition coefficients and critical
temperature-pressure values are only qualitatively assigned in this paper. Precise
quantitative fitting, error analysis and numerical modeling are reserved for
follow-up research.

7 Discussion

This paper adopts a purely macroscopic evolutionary framework of double-layer
fields, completely stripping the microscopic origin of the unified fundamental
field. The research topic is single-focused with clear boundaries, fitting the scope
of macroscopic cosmology. All evolutionary logic is built based on classical
gravity, thermodynamics and field theory, with complete causal chains and no
internal contradictions.

7.1 Essential Differences from the Standard ACDM Model



Dark energy in the ACDM model is a static constant without evolution,
dissipation or material conversion, which only predicts permanent expansion and
heat death as the final outcome. The dark energy derived field in this paper
originates from subquark mass-energy and acts as a real dynamic physical field.
Supported by closed zoned mass-energy phase transitions, double-layer repulsion
and mass-energy sealing mechanisms, it naturally reproduces multi-stage cosmic
evolution and a complete closed circulation, thoroughly filling the gap of
dynamic mechanisms in mainstream cosmology.

7.2 Rationality of Dark Matter Skeleton and Zoned Phase Transition

After primordial critical black holes aggregate matter via collapse, internal
extreme high temperature and pressure only dissociate most primordial compact
matter while partial matter is reserved. Stable large-scale structures form via
gravitational self-organization under long-range gravitational force, spatial tidal
force and angular dynamic force, conforming to the stable early structural
features shown by high-redshift CMB observations. The temperature-pressure
zoned cyclic phase transition is a macroscopic evolutionary rule of the universe
independent of microscopic particle reactions, with logically self-consistent
physical mechanisms. At low temperature, only subquark mass-energy transforms
into baryonic matter; at high temperature inside primordial critical black holes,
only most baryonic compact matter and dark matter skeleton compact matter
dissociate into free subquark mass-energy, and reserved raw materials
continuously generate dark matter skeletons for the next generation, forming a
consistent mass-energy cycle without conflict.

7.3 Thermodynamic Boundary and Research Scope

Global entropy increase strictly complies with the second law of
thermodynamics. Exclusive quantum entropy reconstruction only exists inside
primordial critical black holes without breaking universal physical laws. The
microscopic quantum mechanism remains complex, so this paper only
establishes a qualitative framework without forced quantitative derivation.

7.4 Directions for Further Research

1. Calibration of critical temperature and pressure for zoned cyclic phase
transitions;

2. Observational fitting of double-layer repulsion constant and phase transition
coefficients;



3. Quantitative calculation of mass-energy sealing ratio and cosmic circulation
timescale;

4, Research on critical dissociation ratio of internal matter inside black holes and
the microscopic mechanism of quantum entropy reconstruction.

8 Conclusions

Based on the two independent field architectures of vacuum background field
and dark energy derived field, this paper constructs a complete closed-loop
black hole cosmic recycle model free of spacetime singularity and heat death,
supporting infinite cosmic iteration. Through the three-way balance of inherent
repulsion between the two fields and global gravity, the observed evolutionary
characteristics of cosmic acceleration, deceleration and secondary acceleration
are fully explained.

Continuous mass-energy sealing by compact celestial bodies serves as the core
dynamic switch driving the transition from cosmic expansion to collapse. The
high-temperature mass-energy phase transition and quantum entropy
reconstruction inside primordial critical black holes precisely match the low-
temperature mass-energy phase transition during the expansion era. Only most
compact baryonic matter and primordial compact matter of dark matter skeleton
dissociate into free subquark mass-energy under high temperature and pressure
inside black holes, with a small amount of primordial compact matter reserved.
This forms a fixed, irreversible, end-to-end closed circular mass-energy circulation
system that realizes lossless restart of cosmic cycles. The model reasonably
interprets the formation mechanism of stable dark matter skeleton which is
formed from residual primordial compact matter retained after dissociation inside
primordial critical black holes under long-range gravitational force, spatial tidal
force and angular dynamic force, and the principle of continuous mass accretion
of galaxies. In low-temperature environment, subquark mass-energy transforms
into baryonic matter; under high temperature and pressure inside primordial
critical black holes, compact raw materials are not completely consumed, and
reserved matter continuously constructs dark matter skeletons for the next
generation, eliminating internal logical conflict. The whole theoretical system is
logically self-consistent and provides multiple falsifiable observational predictions,
offering a brand-new and complete theoretical paradigm for research on cyclic
cosmology.
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