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Abstract

This paper proposes a unified theoretical framework addressing the wave-particle
duality paradox through the “Self-Energy Membrane” hypothesis. We postulate
that matter and energy are distinct states of a single entity: matter is “trapped
light” possessing internal time, while light is an “unbound membrane” consuming
its own mass to propagate through spacetime. By integrating quantum mechan-
ics (de Broglie’s relation) with classical wave physics, we provide a novel mathe-
matical derivation of the mass-energy equivalence (E = mc2) without relying on
relativistic postulates, but rather as a mechanical inevitability of the membrane’s
dynamics. Furthermore, the paper introduces the “Membrane Lifecycle” model—
Ignition, Self-Consumption, and Scattering—to explain cosmic energy distribution
and the thermodynamic gradient of the solar system. This framework offers precise
values for the fundamental unit of mass (10−36 kg) and volume (96 nm), proposing
a deterministic alternative to probabilistic quantum interpretations and effectively
bridging the gap between classical physics, quantum mechanics, and chemistry.

1 Introduction

1.1 The Crisis of Indeterminacy
Since the early 20th century, Young’s Double Slit Experiment has posed a fundamental
challenge to classical physics. The prevailing Copenhagen interpretation posits that a
photon does not possess a definite position prior to measurement, existing instead as a
probability distribution that ”collapses” only upon observation [?]. This probabilistic
view was famously contested by Albert Einstein, who argued for the existence of ”hidden
variables” that would restore local realism and determinism to the universe [?].

1.2 The Physical Basis: The Massive Photon
Historically, the Standard Model assumes photon mass to be exactly zero. However, the
Proca equations, which describe the electrodynamics of massive bosons, mathematically
allow for a non-zero photon mass (mγ < 10−18eV) without violating Lorentz invariance
significantly [?]. Furthermore, Louis de Broglie’s ”Pilot Wave theory” suggested that
particles are guided by an external wave [?].
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1.3 Proposal
Building upon Proca and de Broglie, this paper introduces a novel mechanism: the
guiding wave is not external, but intrinsic. We invoke Lavoisier’s Law of Conservation
of Mass [?] to argue that energy released in nuclear fusion is not abstract, but represents
dispersed particulate matter. Thus, the photon must carry mass, necessitating a physical
structure—a membrane—that explains its duality.

2 The Self-Sustained Energy Membrane Hypothesis
We propose that the photon is a binary composite system consisting of two distinct
components: the Active Core and the Radiative Membrane.

2.1 The Active Core
The photon possesses a central, solid core with a non-zero rest mass (mγ → 0).

• Deductive Proof: Based on the mass-energy equivalence (E = mc2) and the con-
servation of mass, the mass defect (∆m) observed in stellar fusion (e.g., Hydrogen
to Helium) does not vanish. Instead, it is fragmented into the total mass of the
emitted photons.

• Therefore, the photon is the material carrier of this ”missing” stellar mass.

2.2 Membrane Formation via Trapped Emission
Due to the active nature of this micro-mass and its relativistic velocity (v ≈ c), the core
is not inert. It undergoes a continuous process of Micro-Radiative Emission.

Core Emission−−−−−→ Micro-Radiations (1)

Crucially, these emitted radiations do not immediately dissipate into the vacuum. Due
to self-gravitational or self-coupling forces at the quantum scale, these radiations are
trapped in tight, high-velocity orbits around the core. This forms a spherical ”halo” or
Membrane that travels with the core.

2.3 Wave and Thermal Dynamics
This model unifies three distinct phenomena:

1. Wave Behavior: The orbiting membrane interacts with electromagnetic fields and
physical slits. In a double-slit setup, the membrane passes through both slits and
interferes with itself, guiding the core to specific trajectories.

2. Particle Behavior: The core maintains a definite position and momentum, ex-
plaining the photoelectric effect where impacts are localized.

3. Thermal Signature: The radiations constituting the membrane carry infinites-
imal thermal energy. When a high flux of photons strikes a surface (e.g., human
skin), the collective disruption of these membranes releases their latent energy,
perceived as heat.
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2.4 Mechanism of Collapse
The ”collapse of the wave function” is reinterpreted here as a mechanical event. Measure-
ment devices probe systems by emitting particles or fields. This interaction physically
disrupts and scatters the fragile radiative membrane, stripping the photon down to its
naked core. Thus, the observer sees only a particle, not because of consciousness, but
due to the destructive nature of the measurement interaction.

3 The Physical Origin: Mass Derivation via Dual
Conservation Laws

3.1 The Axiomatic Basis: Matter is Neither Created Nor De-
stroyed

Our physical hypothesis relies unequivocally on the two fundamental pillars upon which
modern science is built:

1. The Law of Conservation of Mass: The total mass of an isolated system must
remain constant over time, regardless of internal processes.

2. The Law of Conservation of Matter: Matter is neither created nor destroyed;
it only changes form.

We cite here the timeless maxim formulated by Antoine Lavoisier: ”Rien ne se perd,
rien ne se crée, tout se transforme” (In nature, nothing is lost, nothing is created, every-
thing is transformed) [?].

Consequently, we formally reject the conventional interpretation of Einstein’s equation
(E = mc2) which suggests that matter (such as Hydrogen) can be ”annihilated” into
abstract, non-material energy. We argue that this interpretation represents a direct
violation of conservation laws.

• Alternative Hypothesis: Energy is not a replacement for matter, but a physical
state of dispersed matter. Therefore, radiation emitted by stars consists of a flux
of material particles (photons) that carry the source’s missing mass.

3.2 Method A: Macro-Scale Estimation
In this phase, we treat the Sun as a closed system to estimate photon mass based on
aggregate outputs.

• Solar Mass Loss Rate (∆Msun): Approximately 4.28× 109 kg/s.

• Total Photon Flux (Ntotal): Estimated at ≈ 1045 photons/s.

Applying the conservation principle to the solar system as a whole:

mγ ≈ ∆Msun

Ntotal
=

4.28× 109

1045
≈ 4.28× 10−36 kg (2)
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3.3 Method B: Micro-Scale Derivation (Precise)
To validate the previous estimation, we analyze the fundamental unit of solar energy: the
Proton-Proton Chain Reaction.

1. Calculating Single Reaction Mass Defect: In this reaction, 4 protons fuse to
form a Helium-4 nucleus.

• Mass of 4 Protons: 4.031300 u

• Mass of Helium Nucleus: 4.002603 u

• Mass Difference (Missing Mass): ∆m ≈ 0.028697 u

(Scientific Note: 1 atomic mass unit (u) ≈ 1.66× 10−27 kg).
Thus, the missing mass per reaction in kg is:

∆mreaction ≈ 4.76× 10−29 kg (3)

2. Calculating Effective Photon Yield: The total energy yield is 26.73 MeV.
This energy originates as Gamma rays but thermalizes into lower-energy photons (visible
light/heat) during its transit from the core to the surface (avg. energy ≈ 2 eV).

Neff ≈ 26.73× 106 eV
2 eV

≈ 1.3× 107 photons (4)

3. Precise Calculation of Photon Mass:

mγ =
∆mreaction

Neff
=

4.76× 10−29

1.3× 107
≈ 3.66× 10−36 kg (5)

3.4 Conclusion: Scale Invariance Verification
The striking convergence between results derived from the macroscopic solar model (≈
4.28× 10−36 kg) and the microscopic nuclear model (≈ 3.66× 10−36 kg) provides robust
theoretical evidence for the hypothesis validity.

Both values satisfy two critical conditions:

1. Respect for Conservation Laws: Matter has not vanished; it has dispersed.

2. Membrane Formation: This mass is sufficient to generate the self-sustained
gravitational perturbation required to form the ”Energy Membrane” proposed in
the previous section.

3.5 Note: The Computational Illusion of Zero
It is crucial to note that the derived value for photon mass (10−36 kg) lies within the realm
of what can be termed ”Effective Physical Zero”. Due to the infinitesimal nature of
this figure, any conventional measurement or calculation treats it as zero due to Precision
Limits in current instrumentation. For instance, in any standard computational system
(e.g., IEEE 754), adding this mass to any macroscopic object (M) yields:

M +mγ ≈ M (6)
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This ”computational vanishing” historically explains why the photon has been treated
as massless. Zero, in this context, is not an absolute truth, but a mathematical ap-
proximation resulting from the limitations of human observation against the infinite
precision of the universe. Furthermore, the relationship E = mc2 itself creates a cogni-
tive bias. Since the proportionality constant c2 is enormous (≈ 9× 1016), the mass term
m is computationally overshadowed.

• In standard equations, c2 is so large that the value of mass is essentially disregarded
in comparison to the resulting energy.

• This mathematical dominance of c2 has historically obscured the presence of the
micro-mass, leading physics to treat the photon as pure energy rather than high-
velocity matter.

4 Geometric Structure: The Membrane Topology
Having firmly established the non-zero rest mass of the photon (mγ ≈ 3.66 × 10−36 kg)
through conservation laws, we must now define its spatial geometry. A particle with mass
cannot be a dimensionless singularity; it must exhibit spatial extension.

4.1 Deriving the Membrane Radius
To determine the physical extent of this mass, we utilize the Reduced Compton Wave-
length formulation, which defines the quantum delocalization scale of a massive particle.
We posit that the ”Energy Membrane” extends to this radius:

rmembrane =
~

mγc
(7)

Substituting the mass derived from the solar fusion model (mγ ≈ 3.66× 10−36 kg):

rmembrane ≈
1.054× 10−34

(3.66× 10−36)(2.998× 108)
≈ 9.6× 10−8 meters (8)

Result: The radius is approximately 96 nanometers (nm). This result is scientif-
ically significant as it aligns perfectly with the Ultraviolet/Visible light spectrum,
confirming that the ”size” of the membrane directly corresponds to the wavelength of the
light itself.

4.2 The ”Cloud” Interpretation
The calculated radius (r ≈ 96 nm) does not represent a solid, hard-shell sphere. Instead,
in our hypothesis, it represents the Dynamic Confinement Limit.

• The Core: A hyper-dense center of gravity carrying the mass mγ.

• The Membrane: A vibrating field extending up to 96 nm, acting as a ”buffer
zone.”

This structure resolves the duality paradox: The ”Membrane” is large enough to interact
with slits (wave behavior), while the ”Core” is small enough to impact electrons (particle
behavior).
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4.3 Volumetric Density: The State of ”Diluted Matter”
Finally, we calculate the volumetric mass density (ρ) of a single photon to understand its
penetrative properties. Assuming a spherical volume V = 4

3
πr3:

ργ =
mγ

V
≈ 3.66× 10−36

4
3
π(9.6× 10−8)3

≈ 1.3× 10−15 kg/m3 (9)

Conclusion: The photon is physically composed of matter, but this matter is in an
extremely diluted state (orders of magnitude less dense than air). This extremely low
density explains why light can pass through transparent solid lattices (like glass) without
mechanical resistance, despite having mass.

5 Time Dynamics: Acceleration Towards Singularity
and Emergence

The final pillar of the Self-Sustained Energy Membrane Hypothesis addresses the fun-
damental nature of Time. In the standard model, a massless photon travels at absolute
speed c and experiences no passage of time (∆τ = 0). However, having proven in previous
sections that the photon possesses a non-zero rest mass (mγ > 0), we are compelled to
rewrite the ”Universal Chronometry” entirely.

5.1 The Velocity Gap and the Birth of Time
Since the photon possesses a non-zero rest mass, Special Relativity laws inevitably prevent
it from reaching the absolute speed c. Mathematically, the photon must travel at a
velocity v such that:

vγ = c− ε (10)

This infinitesimal difference (ε) is the most critical value in the cosmos. Because the
velocity is strictly less than c, the Lorentz factor (γ) remains finite, and consequently,
the proper time interval (dτ) becomes a positive value:

dτ = dt

√
1− v2

c2
> 0 (11)

Physical and Philosophical Implication: The photon experiences ”internal time.”
This internal ticking allows it to oscillate (frequency).

• Without mass, there is no time.

• Without time, there is no frequency.

• Without frequency, there is no energy.

Therefore, Mass is the fundamental generator of Time.
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5.2 Precise Calculation of Initial Velocity (v0)
To mathematically solidify this concept, we calculate the photon’s launch velocity at the
moment of emission (t = 0). We assume that the Total Energy (E) is constant and
conserved from the nuclear reaction. Using the relativistic total energy equation:

E =
m0c

2√
1− v20

c2

(12)

Where m0 is the maximum rest mass we derived earlier. Rearranging the equation to
solve for the initial velocity v0:

v0 = c

√
1−

(
m0c2

E

)2

(13)

This equation mathematically proves that the photon begins its life at a velocity strictly
less than c (v0 < c), confirming the existence of an initial time flow at the moment of
emission.

5.3 Metamorphic Acceleration and Kinetic Mass
The photon is not a static entity but undergoes Metamorphic Acceleration. We
propose that the photon ”burns” its solid core mass to convert it into kinetic membrane
energy, thereby increasing its speed. Since Total Energy E is constant, the Effective
Kinetic Mass (mkin) at any velocity v is given by:

mkin(v) =
E

c2

√
1− v2

c2
(14)

The relationship is dynamic: As velocity v increases, the density of the ”Core” decreases,
and the ”Membrane” expands.

5.4 The Singularity Limit: The Infinitesimal Mass
As the photon accelerates towards its maximum velocity (v → c) via self-propulsion, the
mass does not vanish into absolute zero. Instead, it reaches an Infinitesimal Minimum:

lim
v→c

mcore = εmass (where εmass 6= 0) (15)

This extremely minute mass is undetectable by current instrumentation (creating the
illusion of masslessness), but it is essential to maintain the structural integrity of the
membrane over cosmic distances. At this limit, time dilation reaches its maximum, and
the photon behaves as ”Pure Light.”

5.5 Matter as ”Frozen” Light
On the other side of the equation, if light slows down instead of accelerating, it transitions
into matter. When the Energy Membrane enters a closed self-orbit (forming a particle),
its linear translational velocity drops significantly (v � c). Substituting this into the
time dilation equation reveals the nature of reality:
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• Free Radiation (Accelerating): Moves at v ≈ c =⇒ Time flows extremely
slowly (near eternal).

• Condensed Matter (Decelerating): Moves at v � c =⇒ Time flows rapidly
(this is the flow of time we perceive).

This implies that ”Material Reality” is simply a region of space where light has slowed
down sufficiently to interact with itself, creating a ”Time-Dense” environment.

5.6 The Unified Field Conclusion
We conclude that the universe is not composed of separate particles floating in a void,
but is a single, continuous ocean of Energy Membranes. The only difference between
Light and Matter is their dynamic state:

• Light: The Membrane in propagation (High Velocity, Low Time).

• Matter: The Membrane in rotation (Low Velocity, High Time).
Thus, the Self-Sustained Energy Membrane is the fundamental building block of
existence, unifying the Observer (Consciousness) and the Observed (Matter) into a single
deterministic framework.

5.7 Numerical Validation: Velocity Lag and Mass Decay
To validate the theory physically, we substitute the constants derived from the Solar
Fusion Model into our relativistic equations to quantify the initial constraints and the
final state of the photon.

5.7.1 1. Calculation of Initial Velocity (v0) at t = 0

Using the typical energy of a Gamma ray produced in solar fusion (E ≈ 0.5 MeV) and
the maximum rest mass derived in Section 3 (m0 ≈ 3.66× 10−36 kg).

• Total Energy (E): 0.5 MeV ≈ 8.01× 10−14 Joules.

• Rest Energy (E0 = m0c
2):

E0 = (3.66× 10−36)(2.998× 108)2 ≈ 3.29× 10−19 Joules (16)

Substituting these into the velocity equation:

v0 = c

√
1−

(
3.29× 10−19

8.01× 10−14

)2

(17)

Given the extremely small squared ratio (≈ 1.68× 10−11), the result is:

v0 ≈ c(1− 0.84× 10−11) (18)

Numerical Result: The initial velocity of the photon is:

v0 ≈ 299, 792, 457.9975 m/s (19)

This indicates that at the moment of creation, the photon travels approximately 2.5
millimeters per second slower than the absolute light speed constant (c). This tiny
lag (ε ≈ 0.0025 m/s) is the physical proof of the initial mass load.
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5.7.2 2. Calculation of Mass at Asymptotic Velocity (v → c)

As the photon accelerates towards c, the distribution of mass changes. We distinguish
between the ”Effective Kinetic Mass” (Membrane) and the ”Residual Core Mass” (Seed).

A. The Effective Relativistic Mass (Membrane Mass): This is the mass equiv-
alent of the total energy, responsible for radiation pressure.

meff =
E

c2
=

8.01× 10−14

(2.998× 108)2
≈ 8.9× 10−31 kg (20)

B. Derivation of the Residual Core Mass (mfinal): How do we determine the
remaining mass of the core when v → c? We postulate that the core mass decays in
proportion to the square of the ”Velocity Lag Ratio” ( ε

c
). As the velocity gap closes, the

core shrinks.
The Decay Equation is defined as:

mfinal ≈ m0 ×
(
c− v0

c

)2

(21)

Substituting our calculated lag (ε = c− v0 ≈ 0.0025 m/s):

Ratio =
0.0025

3× 108
≈ 8.3× 10−12 (22)

Squaring this ratio:
(8.3× 10−12)2 ≈ 6.9× 10−23 (23)

Finally, calculating the residual mass:

mfinal = (3.66× 10−36 kg)× (6.9× 10−23) ≈ 2.5× 10−58 kg (24)

Result: The residual core mass is in the order of 10−58 to 10−60 kg. This derivation
proves mathematically that the core does not vanish (0 kg) but reduces to an infinitesimal
value linked directly to its initial velocity lag.

5.7.3 3. Calculation of the Acceleration Duration (tcrit)

How long does it take for the photon to shed its core mass and reach light speed? We
define this as the Ascension Time (tcrit). We calculate this using two independent
physical frameworks to ensure validity.

Method A: The Geometric Crossing Time We postulate that the acceleration
phase lasts until the ”Energy Membrane” fully expands to its stable radius (rmembrane ≈
96 nm) derived in Section 4. The time required to traverse this formation zone is:

tgeo =
rmembrane

vavg

≈
9.6 × 10−8 m

c
(25)

tgeo ≈
9.6 × 10−8

2.998 × 108
≈ 3.2 × 10−16 seconds (26)

Method B: The Quantum Transition Time Using the Heisenberg Uncertainty
Principle for energy and time (∆E ·∆t ≈ ~), we consider the ”Mass Energy” of the core
as the uncertainty that must be resolved/converted.

∆t ≈
~

m0c2
(27)

9



Substituting our values (m0c
2 ≈ 3.29 × 10−19 J):

∆t ≈
1.054 × 10−34

3.29 × 10−19
≈ 3.2 × 10−16 seconds (28)

Remarkable Convergence: Both the Geometric model (Method A) and the Quan-
tum model (Method B) converge on the exact same time scale:

tcrit ≈ 0.32 femtoseconds (29)

Conclusion on Dynamics: The photon is born at v0, and within 0.32 femtosec-
onds (the blink of a quantum eye), it burns its core mass, expands its membrane, and
accelerates by the final 2.5 mm/s to reach asymptotic light speed c. This brief window
is where the ”Particle” nature dominates before transitioning to the ”Wave” nature.

6 Summary of Derived Constants
To facilitate future experimental verification and theoretical integration, we consolidate
the fundamental parameters of the ”Self-Sustained Energy Membrane” model into the
following standardized reference table. These values represent the proposed physical
properties of a photon generated via stellar fusion.

Table 1: Proposed Constants for the Photonic Membrane Model
Symbol Parameter Description Derived Value

mmax Maximum Rest Mass (at Emission t = 0) ≈ 3.66 × 10−36 kg

rmemb Membrane Coherence Radius ≈ 96 nm

v0 Initial Launch Velocity ≈ c − 0.0025 m/s

εv Velocity Lag (The ”Time Gap”) ≈ 2.5 mm/s

tcrit Ascension Time (Particle-to-Wave Transition) ≈ 0.32 fs (3.2 × 10−16 s)

mmin Asymptotic Residual Mass (at v → c) ∼ 10−60 kg

ργ Volumetric Mass Density ≈ 1.3 × 10−15 kg/m3

Note on Precision: The values presented above are derived from the proton-proton
chain reaction typical of Sol-type stars. Variations in the source reaction (e.g., CNO cycle
or antimatter annihilation) may yield slight variations in mmax, but the fundamental
mechanism remains invariant.

7 Experimental Verification: Dual-Phase Confirma-
tion

To provide irrefutable proof of the validity of the ”Self-Sustained Energy Membrane Hy-
pothesis,” we propose two distinct experimental protocols. The first relies on ”Chemical
Thresholds” to detect energy surplus, while the second relies on a ”Micro-Stellar Simu-
lation” to detect tangible physical momentum.
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7.1 Methodological Note: The Rejection of Spectral Observa-
tion

Before detailing the experiments, we must explicitly state why the direct observation of
”Wavelength Shift” (Color Change)—proposed in initial drafts—was rigorously discarded:

1. The Wave Definition Paradox: ”Color” or ”Frequency” is a physical property
of a fully formed wave. In the acceleration zone (d < 96 nm), the photon exists as
a semi-material particle. Scientifically, the photon does not yet possess a ”color”
because its wave membrane has not fully oscillated.

2. Heisenberg Uncertainty Principle: Attempting to measure the wave frequency
within the critical time window (0.32 fs) requires a temporal precision that violates
the uncertainty principle (∆E∆t ≥ ~/2). Obtaining precise spectral data is
therefore impossible without collapsing the system.

Conclusion: We must measure the Energy Impact, not the Wave Geometry.

7.2 Experiment I: The ”Impossible” Chemical Reaction
This protocol utilizes universal chemical constants to detect the photon’s kinetic mass.

Experimental Setup: We select a photosensitive molecule (e.g., Azobenzene iso-
mers) where the Activation Energy (Ea) required to break a bond or trigger isomer-
ization is slightly higher than the photon’s standard electromagnetic energy (hν).

Ea = hν + δ (where δ > 0) (30)

Procedure and Prediction:

1. Far-Field Test (d = 1 meter): The photon strikes the molecule as a pure wave
with energy E = hν.

• Result: No Reaction (Energy is insufficient to bridge the gap).

2. Near-Field Test (d ≈ 1 nm): The photon strikes the molecule as a massive
particle. The total energy includes the kinetic momentum of the core:

Etotal = hν +
1

2
mcorev

2 (31)

• Result: The ”Mass Momentum” bridges the gap δ, triggering a Chemical
Reaction at 1 nm that is thermodynamically impossible at 1 meter.

7.3 Experiment II: The ”Stellar Wall” Ballistic Test
This experiment simulates solar emission conditions to test the mechanical impact of
nascent photons on a solid physical barrier.

The Concept: We generate a high-energy micro-plasma discharge (Mini-Sun Sim-
ulation). We place a ”Physical Barrier” at a critical distance of d < 1 nm from the
plasma source.
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7.3.1 Target Specifications for Scratch Detection

To distinguish ”Mechanical Scratches” caused by photon mass from ”Thermal Deforma-
tion” or manufacturing defects, the detector wall must meet rigorous nanotechnological
standards:

1. Atomic Flatness: The surface roughness (RRMS) must be less than 0.1 nm. We
recommend using Highly Ordered Pyrolytic Graphite (HOPG) or Au(111)
on Mica. This ensures the baseline surface is a perfect atomic plane.

2. Monocrystalline Structure: The target must be a perfect single crystal. In
such a lattice, a ballistic impact will create specific ”Frenkel Defects” (an atom
forcibly knocked out of its lattice site), creating a permanent ”Atomic Scratch.”

3. Chemical Inertness: The material must be chemically inert (e.g., noble metals)
to prevent surface oxidation from obscuring the microscopic impact craters.

The Crucial Prediction:

• Standard Physics Prediction: The wall will only experience heating (Phonon
vibrations) with no structural damage.

• Our Model Prediction: The massive photons will strike the wall like ”micro-
scopic bullets,” causing Lattice Dislocations. Using a Scanning Tunneling Micro-
scope (STM), we will observe permanent atomic vacancies on the surface, proving
the transfer of non-electromagnetic momentum.

8 Chapter Five: Mathematical Proof of Relativity
and Mechanics of Membrane Propagation

After having explored the structure of the “Self-Energy Membrane,” we now move to the
critical phase: proving the compatibility of this theory with established cosmic laws. In
this chapter, we present a new mathematical derivation of the mass-energy equivalence
equation (E = mc2) based on our principles, followed by an explanation of the precise
physical mechanism of light propagation through what we term the “Membrane Lifecycle.”

8.1 1. Mathematical Derivation: Unifying Wave and Particle
Traditionally, relativity and quantum mechanics have been treated as separate domains.
However, by viewing the photon as an “energy membrane” possessing both matter and
light properties simultaneously, we can merge the two fundamental equations of modern
physics to inevitably arrive at relativity:

First: From quantum mechanics, we have the de Broglie equation relating wave-
length to momentum:

λ =
h

p
(32)

(Where h: Planck’s constant, p: Momentum).
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Second: From wave physics, we have the relationship between the speed of light,
wavelength, and frequency:

c = λ · f =⇒ λ =
c

f
(33)

Since the membrane is a unified entity, λ is identical in both cases. By equating
equations (32) and (33):

h

p
=

c

f
(34)

Since we are discussing a photon (or matter fully converted into light), the velocity is
v = c, and thus the momentum is p = m · c. By substituting:

h

m · c
=

c

f
(35)

By cross-multiplying:
h · f = m · c2 (36)

Knowing that the total energy of a photon is E = h · f , we arrive at the inevitable
conclusion:

E = mc2 (37)
This derivation proves that the relativistic equation is not merely an abstract math-

ematical relationship, but an inevitable consequence of matter and light being two sides
of the same coin.

8.2 2. Mechanical Explanation: The Membrane Lifecycle (From
Ignition to Scattering)

Mathematics tells us the “quantity” of energy, but our theory explains the “mechanism”
of its operation. Here, we propose the concept of the Membrane Lifecycle to explain
the movement of energy in the universe, which passes through three pivotal stages:

Phase I: Creation and Acceleration (The Ignition Phase)

The process begins inside the nucleus, where the energy membrane is produced. At
this moment, the membrane is a “thermal membrane” burning its internal energy to
accelerate, striving to reach the maximum cosmic speed (c). This is the phase of energetic
birth.

Phase II: Transit and Self-Consumption (The Sustenance Phase)

Once the membrane reaches the speed of light c, it stops generative burning. To continue
moving and traversing vast distances through spacetime, the membrane begins to devour
itself. It consumes its internal mass and density to maintain its momentum. In this
phase, matter (the membrane) is the fuel for its own motion.

Phase III: Scattering and Dissipation (The Scattering Phase)

As motion continues and distances are traversed, the membrane depletes its internal
reserve. When the consumption (self-devouring) reaches its limits, the membrane loses
its structural cohesion, leading to Scattering. Here, the membrane transforms from a
concentrated beam of energy into a dispersed spectrum.
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8.3 Cosmic Application: The Mystery of Thermal Gradient in
the Solar System

This cycle accurately explains the phenomenon of heat distribution in the solar system:

• Proximate Planets (e.g., Mercury and Venus): The solar membrane reaches
them while still in the early stages of “self-consumption.” The membrane is satu-
rated, dense, and has not yet lost its structure; thus, the transferred heat is immense
and direct.

• Distant Planets: As we move further away, the membrane has traveled a longer
distance, “consuming itself” along the way. What reaches the distant planets are
“membrane remnants”—scattered and depleted—having lost the ability to transfer
concentrated heat due to the consumption of their internal structure during the
transit journey.

Conclusion: Distance in the universe is not a passive void, but rather the “stage”
upon which light consumes itself in order to cross. Scattering is the inevitable destiny of
all traveling energy.

8.4 Conclusion
If Experiment I yields a chemically ”impossible” reaction, and Experiment II yields
”atomic scratches” on a perfect surface at < 1 nm, this constitutes irrefutable empirical
evidence that light is born as ”High-Velocity Matter” before evolving and dissolving
into ”Energy Waves.”

8.5 Conclusion
If Experiment I yields a chemical reaction and Experiment II yields physical lattice dis-
placement on an atomically flat surface at < 1 nm, it proves that light is born as
”High-Velocity Matter.”

9 Conclusion
In concluding this scientific and philosophical exposition, we have transcended the limits
of “narrow specialization” to present a holistic vision that redefines the essence of ma-
terial reality. The “Self-Energy Membrane Hypothesis” presented here is not merely a
transient mathematical adjustment, but a radical correction of our concept of existence.
It demonstrates that wave-particle duality is not a state of probabilistic ambiguity, but
a deterministic evolutionary process in which the photon is born as a particle and then
sublimates through acceleration to become a wave.

In our equations, we have abolished the illusory boundaries between matter and en-
ergy; matter is nothing but “trapped light” possessing internal time. We find compelling
evidence for this in the phenomenon of color: a body reflects a specific color only because
it is “self-sufficient” in it and saturated with it within its internal composition. Thus, the
reflection of light is an explicit declaration of the internal identity of matter.

However, to grasp this depth in quantum physics, we must not separate it from
chemistry or mathematics. Rather, we must recognize it as the great crucible where
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classical physics, nuclear chemistry, and mathematics have converged, forming a single
unified fabric. This cohesion brings determinism back to the forefront, confirming that
the universe does not play dice, and that every atom moves according to a strict geometric
system.

Today, we place before the scientific community a precise roadmap defined by specific
values: a mass of (10−36 kg), a volume of (96 nm), and a formation time of (0.32 fs).
Proving these figures means we have grasped the slender thread of the universe: where
light is the origin, matter is the stable state, and time is the shadow of motion.
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