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Abstract

Based on the framework of the Black Hole Samsara Cosmological Model and the
Unified Fundamental Field Phase Transition and Order-Degree Wave Cosmology
Theory, the fundamental origin of the universe is the unified fundamental field.
Through spontaneous symmetry breaking, the unified fundamental field
differentiates into dark matter skeleton main field, dark energy derived field,
vacuum field, and quantum field. The dark matter skeleton main field formed



universally in the primordial creation stage, and all conventional celestial bodies
operate under its gravitational effect, with field fluctuations following the
Order-Degree Wave law.

The interaction between the dark energy derived field and the vacuum field
produces repulsive force and drives cosmic expansion. The enrichment degree of
sub-quark mass-energy directly determines the local field intensity and regulates
the expansion rate of the universe, which is essentially different from the ACDM
vacuum energy expansion system.

Sub-quark mass-energy only accumulates locally along the dark matter skeleton
without universal diffusion. Dense skeletons inside galaxies gather abundant
sub-quark mass-energy, while intergalactic voids without dark matter skeleton
cannot accumulate sub-quark mass-energy and have no phase transition
conditions. Based on astronomical observations, this paper deduces that cosmic
phase transition regions dynamically shift with evolutionary environments. At
present, the 8K-18K low-temperature region of dark molecular clouds in galactic
arms serves as the stable phase transition zone, where sub-quark mass-energy
gradually aggregates into neutrons. After leaving the low-temperature region,
neutrons decay into protons and electrons above 22K interstellar environment,
continuously generating hydrogen atoms to support star formation and
supernova evolution, and establishing a stable galactic matter regeneration cycle
mechanism.
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Chapter 1 Introduction
1.1 Limitations of existing cosmological models

The ACDM standard model attributes cosmic expansion to universal vacuum
energy, and assumes that vacuum phase transition can generate matter in
ultra-low-temperature void areas. This deduction prioritizes theoretical
temperature rules and fails to match actual galactic observations. Star formation,
baryonic matter renewal and supernova activities all occur inside galaxies, and
almost no new matter is produced in intergalactic voids. There is an obvious
discrepancy between theoretical prediction and observational facts.

Traditional models lack the system of matter generation through local phase
transition of dark energy mass-energy, and cannot explain the long-term stable
matter source of galaxies.



1.2 Basic theoretical premises adopted in this paper

This paper strictly follows the original theoretical system of the previous two
papers and adopts the following axiomatic premises:

1. The only fundamental origin of the universe is the unified fundamental field.
After symmetry breaking, it differentiates into dark matter skeleton main field,
dark energy derived field, vacuum field, quantum field and other fields;

2. The eruption of primordial black holes forms a global filament network of dark
matter skeletons at one time. The skeleton is extremely stable and can only be
dissociated under ultra-high primordial temperature, and no phase transition
occurs in normal cosmic evolution. Stars, planets and other conventional celestial
bodies operate under the gravitational system of the dark matter skeleton main
field. The fluctuation evolution of global gravitational field and dark energy
derived field follows the Order-Degree Wave law;

3. The dark energy derived field has stable structure and never undergoes phase
transition. Sub-quark mass-energy inside the field does not diffuse universally,
and only accumulates along dark matter skeletons. Skeletons inside galaxies are
dense with sufficient mass-energy; intergalactic voids have no skeletons and no
accumulated sub-quark mass-energy;

4. The interaction between dark energy derived field and vacuum field generates
repulsive force and drives cosmic expansion. The reserve of sub-quark
mass-energy determines field intensity. Sufficient mass-energy brings stronger
repulsive force and faster cosmic expansion; mass-energy consumption weakens
the field and slows down expansion;

5. The macroscopic cosmic evolution is dominated by the cycle iteration of
primordial black holes. The only source of new microscopic matter in galaxies is
the local phase transition of sub-quark mass-energy inside the dark energy
derived field, and the phase transition area shifts dynamically with galactic
evolution.

1.3 Research ideas

Abandoning the hypothesis of vacuum phase transition in traditional theories,
this paper takes galactic astronomical observations as the core basis. Combined
with skeleton distribution, local temperature range and radiation disturbance, it
defines the effective phase transition interval of sub-quark mass-energy in
different evolutionary stages, and constructs a complete evolution chain for
continuous matter regeneration of galaxies.



Chapter 2 Spatial environment and field-mass-energy distribution of galaxies

Cosmic space is divided into two major regions: intergalactic voids and ordinary
interstellar medium inside galaxies. Dark molecular clouds in galactic arms are
secondary special low-temperature structures inside the interstellar medium.
Mass-energy distribution and phase transition conditions are different in the
three areas.

2.1 Intergalactic void area

The intergalactic void contains dark energy derived field, vacuum field and
gravitational field, participating in global cosmic expansion. However, there is no
dark matter skeleton in the void, so sub-quark mass-energy cannot be
accumulated, and there is no mass-energy component for phase transition. Even
if the temperature of the void is extremely low, new particles and matter can
never be produced due to the lack of raw materials for phase transition.

2.2 Ordinary interstellar medium inside galaxies

The non-molecular-cloud area inside galaxies is continuously disturbed by
starlight and cosmic high-energy radiation, with steady-state temperature
generally higher than 25K. Strong radiation disturbance prevents sub-quark
mass-energy from converging, so phase transition cannot be triggered and no
new matter is generated.

2.3 Steady low-temperature environment of dark molecular clouds in galactic
arms

Galactic arms are dense zones of dark matter skeletons. Interstellar dust
accumulates along the skeletons and forms enclosed dark molecular clouds
inside the interstellar medium. The clouds block stellar radiation and form a
stable low-temperature environment of 8K-18K.

This area has dense dark matter skeletons and highly accumulated sub-quark
mass-energy with weak external disturbance. It is the main stable area for
sub-quark mass-energy phase transition at present. Supernova outbreaks will
briefly raise local temperature and suspend regional phase transition. Meanwhile,
ejected interstellar dust reshapes molecular cloud structures, creating conditions
for subsequent mass-energy phase transition and star regeneration.

Chapter 3 Three constraint conditions for sub-quark mass-energy phase transition



The field body itself will not undergo phase transition. Only when the sub-quark
mass-energy inside the field meets three conditions can graded temperature
phase transition occur.

3.1 Temperature threshold condition

The effective phase-transition temperature range and neutron decay critical
temperature are defined as follows:

T phase € [8 K, 18 K]

T decay = 22 K

8 K-14 K is the active phase-transition interval with high mass-energy
polymerization efficiency; 14 K-18 K is the weak phase-transition interval with
slow generation rate. When temperature is higher than 18K, thermal disturbance
exceeds the limit, the aggregated structure of sub-quark mass-energy
disintegrates and phase transition terminates. After neutrons leave the
low-temperature area, -decay starts when the ambient temperature reaches
above 22K.

3.2 Local mass-energy density condition

Sub-quark mass-energy phase transition must satisfy both critical density
condition and temperature condition:

{

p sub-quark = p critical

8K<T< 18K

}

Only in areas with dense dark matter skeletons can sub-quark mass-energy
accumulate to critical density. Local gravitational constraint suppresses thermal
disturbance, so mass-energy can restructure and complete phase transition.
Phase transition is impossible without skeletons regardless of temperature.

3.3 Radiation disturbance condition

Stellar light and high-energy cosmic radiation will destroy the ordered aggregated
structure of sub-quark mass-energy and inhibit phase transition. Only deep areas
inside dark molecular clouds can shield external radiation, maintain
low-disturbance steady environment, and ensure sustainable phase transition.



Chapter 4 Complete evolution chain of galactic matter
4.1 Neutron generation through aggregation of sub-quark mass-energy

In the low-temperature and low-disturbance environment of dark molecular
clouds, accumulated sub-quark mass-energy carries out structural reconstruction
and aggregation step by step to steadily generate neutrons. During the whole
process, dark energy derived field and dark matter skeleton remain unchanged.

4.2 Neutron decay to generate basic particles

Neutrons flow out of dark molecular clouds with interstellar airflow, and B-decay
occurs in interstellar environment above 22K, producing protons and free
electrons.

4.3 Hydrogen accumulation and stellar cycle evolution

Protons combine with free electrons to form hydrogen atoms. Hydrogen clouds
collapse under gravity and form new stars. Massive stars end their lives with
supernova explosions, ejecting heavy elements and interstellar dust, renewing
interstellar medium and completing galactic material circulation.

4.4 Spatiotemporal law of star formation in galaxies

The global dark matter skeleton takes shape once in the primordial period, and
the skeleton distribution of all galaxies is fixed in advance.

In the early universe, there were no stars and no global interstellar radiation.
The nodes where skeletons converge at the center of each galaxy have the
highest density and richest sub-quark mass-energy, meeting the phase-transition
conditions first. Therefore, the center of galaxies is the earliest birthplace of
ancient primordial stars.

After a large number of stars formed at galactic centers, continuous stellar
radiation raised central temperature, phase-transition conditions were destroyed,
star-forming activities at galactic centers gradually stopped, and the core of star
formation shifted to galactic arms.

Skeletons at galactic outer edges are sparse. Phase transition only occurred for a
short time in the early low-radiation universe and produced a small number of
ancient stars. With the rise of global interstellar radiation, phase transition at



outer edges stopped completely. Therefore, only old stars exist at galactic outer
edges without new stars, which is fully consistent with the U-shaped distribution
of stellar ages observed astronomically.

4.5 Evolution prediction of future star-forming areas

At present, ordinary visible matter accounts for only 5%, dark matter skeleton
accounts for 27%, and the remaining 68% is sub-quark mass-energy without
phase transition, with huge potential for matter conversion. Bound by the gravity
of skeletons, the interior of a single galaxy will not expand with the whole
universe.

With mass-energy consumption and environmental temperature change,
star-forming areas will shift step by step in the following order:

1. Current stage: dark molecular clouds in galactic arms are the main
phase-transition and star-forming areas;

2. Middle stage: after mass-energy in galactic arms is gradually consumed,
star-forming areas transfer to the annular boundary outside the central
supermassive black hole. Black-hole jets squeeze dust and shield
high-temperature radiation, forming a new steady low-temperature
phase-transition zone;

3. Mid-late stage: scattered local phase transition and star formation occur along
secondary filamentous dark matter skeletons of galaxies;

4. Late stage of galaxy evolution: most stars die out, interstellar radiation
decreases. The residual sub-quark mass-energy at galactic outer edges undergoes
the final phase transition. Afterwards, large-scale star formation terminates.

This time-sequence evolution covers the whole life cycle of galaxy matter
regeneration.

Chapter 5 Mechanism comparison with traditional cosmological models

The ACDM model takes vacuum energy as the driving force of cosmic expansion,
and believes that matter phase transition occurs in low-temperature voids.

This paper establishes a differentiated evolution system, with core differences as
follows:

1. Cosmic expansion: driven by repulsive force produced by interaction between
dark energy derived field and vacuum field;



2. Matter generation: generated only by graded temperature phase transition of
sub-quark mass-energy in skeleton-rich areas, and phase-transition areas shift
with time;

3.Void region: basic fields exist and participate in cosmic expansion, without
accumulated mass-energy and new matter generation.

Expansion mechanism, matter source, spatial zoning and time-sequence evolution
are fundamentally different from the standard model.

Chapter 6 Conclusion

Symmetry breaking of the unified fundamental field forms four basic fields. The
repulsive effect between dark energy derived field and vacuum field drives
cosmic expansion. Sub-quark mass-energy accumulates along dark matter
skeletons and carries out local phase transition.

Intergalactic voids have no skeletons, no accumulated mass-energy and no
phase-transition conditions. Phase-transition areas shift with cosmic evolution: in
the early universe, phase transition mainly took place at galactic centers; at
present, continuous phase transition occurs in molecular clouds of galactic arms;
in the future, it will gradually transfer to the outer area of black holes and
secondary skeletons. The birth sequence of stars presents the rule of "earliest at
the center, continuous in arms, early termination at outer edges", which matches
astronomical observations perfectly. A self-consistent galactic matter evolution
system is established, supplementing the microscopic matter circulation
mechanism of the primordial black hole samsara cosmological model.

References
[1] Zhu Junfeng. Black Hole Samsara Cosmological Model[EB/OL].cnXiv,2026.

[2] Zhu Junfeng. Unified Fundamental Field Phase Transition and Order-Degree
Wave Cosmology Theory[EB/OL].cnXiv,2026.



