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Abstract

This paper establishes a microscopic field theory framework for the closed-loop
black hole cosmic cyclic model. The vacuum background field and dark energy
derived field are produced by symmetry breaking of the unified fundamental
field. We put forward the order-degree wave and order-degree wave function,
and build scale-adaptive evolution equations to unify microscopic quantum
fluctuations and macroscopic spacetime gravitational evolution. Low-temperature
and high-temperature phase transitions form a binary closed-loop cycle, which
establishes the quantitative theoretical basis for the cosmic cyclic model.
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Glossary of Original Terms

1. Unified Fundamental Field: The primordial field of all cosmic field states. The
vacuum background field and dark energy derived field come from its symmetry
breaking, which is the physical origin of the two-layer dynamic field of the
universe.

2. Order-Degree Wave: The intrinsic fluctuation mode of the unified fundamental
field. It shows quantum fluctuations at the micro scale and spacetime
gravitational curvature at the macro scale.



3. Order-Degree Wave Function: The core mathematical equation describing the
spacetime evolution of order-degree waves, which is compatible with both
microscopic quantum dynamics and macroscopic gravitational evolution.

1 Introduction

There exists scale separation between general relativity and quantum field
theory, and macro and micro physics cannot be unified. Existing unified field
theories fail to match the law of closed-loop cosmic evolution.

The existing macroscopic cosmic cyclic model has constructed a two-layer
dynamic field structure and a temperature-pressure phase transition cycle, yet it
lacks microscopic field theory support. On the basis of the macroscopic model,
this paper traces the origin of field states and establishes the unified
fundamental field theory and order-degree wave dynamics.

This paper only adopts low-temperature and high-temperature phase transitions
to form a circular closed-loop mass-energy cycle. The complete equation system
makes this paper suitable for independent publication.

2 Fundamental Conservation Axioms
2.1 Global Mass-Energy Conservation

The universe is an isolated closed system, and the total global mass-energy is
conserved.

Formula (1): E=M * c”2

E: Total global mass-energy; M: Total cosmic mass; c: Speed of light in vacuum.

Mass composition formula:

Formula (2): M = M_DM + M_vis + M_L

M_DM: Total mass of dark matter skeleton; M_vis: Baryonic visible mass; M_L:
Equivalent mass of dark energy derived field.

2.2 Mass Conservation of Primordial Critical Black Hole

Formula (3): M_c = M
M_c: Total mass of the primordial critical black hole.

2.3 Global Angular Momentum Conservation

*

Formula (4): L=r * m * v = constant



L: Total angular momentum; r: Orbital radius; m: Element mass; v: Tangential
velocity.

3 Repulsive Dynamics of Two-Branch Fields

The vacuum background field does not couple with the dark energy derived
field, and only macroscopic repulsion exists between them.

Formula (5): P_rep = k * (p_V * p_L)"0.5

P_rep: Repulsive density; k: Repulsion constant; p_V: Energy density of vacuum
background field; p_L: Energy density of dark energy derived field.

4 Closed-Loop Phase Transition Dynamics

The cosmic mass-energy cycle forms a complete circular loop including low-
temperature and high-temperature phase transitions. The phase transition
interval is fixed with one-way irreversible evolution.

4.1 Low-Temperature Phase Transition (Expansion Stage)

Dark energy mass-energy turns into baryonic matter under low temperature and
low pressure.

Formula (6): dM_L/dt = —a * f(T,P) * M_L

a: Low-temperature phase transition coefficient; f(T,P): Temperature-pressure
response function; T: Temperature; P: Pressure; t: Evolution time.

4.2 High-Temperature Phase Transition (Inside Primordial Critical Black Hole)
Compact matter and dark matter skeleton revert to dark energy mass-energy
under high temperature and high pressure inside black holes.

Formula (7): d(M_DM+M_vis)/dt = -3 * g(T,P) * (M_DM+M_vis)

B: High-temperature phase transition coefficient; g(T,P): High-temperature and
high-pressure response function.

5 Mass-Energy Confinement and Thermodynamic Evolution

5.1 Mass Confinement Rule of Compact Celestial Bodies

Formula (8): dM_h/dt = 0
M_h: Total mass trapped by black holes, neutron stars and white dwarfs.

5.2 Recyclable Mass-Energy



Formula (9): M_cycle = M - M_h
M_cycle: Recyclable mass-energy for phase transition.

5.3 Global Entropy Growth

Formula (10): dS/dt = 0
S: Total cosmic entropy.

6 Order-Degree Wave Unified Field Dynamics

6.1 Basic Scale Parameters

L_0=107-15 m; L=10720 m; m=10"40 kg; h: Reduced Planck constant.
6.2 Core Evolution Equation

Formula (11): (h * L_0"2) / (m * ¢ * LA3) * dM2y/dt"2 =D * VA2 - T * ¢ *
f(T,P)

P: Wave field function; D: Diffusion coefficient; I': Dissipation coefficient; VA2:
Laplace operator.

6.3 Unification of Macro and Micro Physics

When the scale drops to the microscopic critical value, the equation degenerates
into quantum field fluctuation law. At cosmic macro scale, it dominates
spacetime curvature evolution. The order-degree wave realizes the continuous
unification of quantum field and gravitational field.

7 Self-Consistency Verification Equations

Formula (12): Triplelntegral |W_micro|?2 dV =1
Y_micro: Microscopic wave function.

Formula (13): R =n * V2 |y_macro|
Y_macro: Macroscopic wave function; R: Spacetime curvature scalar; n:
Gravitational matching coefficient.

Formula (14): & = |dR/dt — dM_c/dt| = 0
6: Evolution deviation.



Formula (15): dk/dt = 0
8 Microscopic Evolution of Cosmic Cycles

1. Genesis Stage: Violent fluctuation of the unified fundamental field, global
oscillation of order-degree waves, formation of two-branch fields and dark matter
skeleton.

2. Expansion Stage: Steady attenuation of order-degree waves; low-temperature
phase transition continuously produces baryonic matter.

3. Steady Evolution Stage: Balance between field repulsion and gravity; compact
celestial bodies keep confining mass-energy.

4. Late Evolution Stage: Dark energy is exhausted, low-temperature phase
transition terminates, and field repulsion gradually decays.

5. Cycle Stage: Global contraction of order-degree waves; spacetime and matter
collapse synchronously. High-temperature phase transition and quantum entropy
reconstruction occur inside black holes to complete the closed-loop cycle.

9 Conclusions

Taking the unified fundamental field as the theoretical origin, this paper explains
the generation mechanism of the two-layer dynamic field. The order-degree wave
function establishes the evolutionary law unifying macro and micro physics, and
eliminates the scale separation between quantum field and gravitational field.
Low-temperature and high-temperature phase transitions form a self-consistent
circular mass-energy cycle. The complete equation system provides a full set of
microscopic field theory and mathematical support for the black hole closed-
loop cosmic cyclic model.
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