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Abstruct 

In this paper, we propose the "Source Energy Field Theory," a theoretical 

framework that transcends the standard framework of quantum mechanics and 

enables a unified description of particle and wave properties. Within this 

framework, we perform a nonlinear reformulation of quantum phenomena. The 

Source Energy Field Theory postulates that all physical phenomena in the 

universe emerge from a fundamental energy field and its nonlinear interactions, 

expressed by the following fundamental equation: 

□Ψ+μ²Ψ+λ∣Ψ∣²Ψ－γ∣∇Ψ∣²Ψ=0  

We integrate this equation with the fundamental Schrödinger equation of 



quantum mechanics to explicitly formulate a nonlinear Schrödinger-type 

equation as follows: 

 

Using numerical simulations conducted in the Anaconda environment with 

Jupyter Notebook (Python 3), we successfully reproduced major quantum 

phenomena, such as the double-slit interference experiment, localized wave 

packets demonstrating particle-like behavior (soliton solutions), quantum 

tunneling, and quantum entanglement, in a unified and deterministic manner. 

Quantum mechanical predictions that were previously calculable only 

probabilistically can now be represented as complete solutions through our 

simulations. Additionally, we explicitly represent quantum fluctuations, 

suggesting, when considered in light of the Source Energy Field Theory, that 

quantum fluctuations could be the foundational mechanism for temporal 

characteristics, namely, the uniformity of spacetime. Our nonlinear model 

enables an integrated understanding of particle and wave characteristics that are 

not clearly described by traditional linear quantum mechanics and suggests that 

quantum entanglement may serve as the foundational structure for cosmic-scale 

temporal simultaneity. 



These results provide a new framework for fundamentally reconsidering the 

interpretive problems of quantum mechanics, and we anticipate future 

experimental verifications to confirm the validity of our proposed theory. 

 

2. Theory 

The Source Energy Field Theory proposed in this study is a theoretical 

framework that provides a unified description of all physical phenomena in the 

universe through fundamental energy fields and their nonlinear interactions. 

The fundamental dynamics of these fields are described by the following 

nonlinear wave equation: 

□Ψ+μ²Ψ+λ∣Ψ∣²Ψ－γ∣∇Ψ∣²Ψ=0  

Here, Ψ represents the field function describing the energy field, and μ, λ, and 

γ characterize the mass, self-interaction, and nonlinear terms dependent on 

spatial gradients, respectively. 

To unify this fundamental equation with the Schrödinger equation, a basic 

equation of quantum mechanics, the following nonlinear Schrödinger-type 

equation is derived. 



 

The detailed derivation of this unified model is described below. 

Step 1: Review of Fundamental Equations 

The Schrödinger equation, which is fundamental to quantum mechanics, is 

expressed as 

 [1] [2] [3] [4] 

The nonlinear wave equation from the Source Energy Field Theory is given by 

□Ψ+μ²Ψ+λ∣Ψ∣²Ψ－γ∣∇Ψ∣²Ψ=0  

Step 2: Conditions for Consistency with Quantum Mechanics 

To maintain consistency with quantum mechanics, we introduced a non-

relativistic approximation. Under this approximation, we assumed that time 

variations occurred periodically and spatial variations occurred gradually. The 

wave function Ψ(x,t) can be expressed as 

  

Here, ϕ(x,t) is the slowly varying wave function. 



Step 3: Derivation under Non-Relativistic Approximation 

The d'Alembert operator □ is approximated under the non-relativistic condition 

as follows: 

          

Under these conditions, the original nonlinear wave equation becomes 

   

Considering the time factor separately, we derive 

      

Under the non-relativistic approximation, the right-hand side term is negligible, 

simplifying the equation to 

－∇²ϕ+μ²ϕ+λ∣ϕ∣²ϕ－γ∣∇ϕ∣²ϕ≈0  

Step 4: Transformation to Schrödinger Form 

Reinterpreting the nonlinear potential function Veff, we have 

 [5] [6] [7] 

Rewriting the above in the Schrödinger-type equation form, we obtain: 



          

This represents the general form of the unified model proposed by the theory. 

Step 5: Final Formulation of the Unified Model 

The final unified model equation is expressed as follows: 

 

Here, the parameters are defined as 

            

Through this derivation, a general and deterministic description integrating the 

fundamental equations of quantum mechanics and the nonlinear dynamics of the 

Source Energy Field Theory is established. 

To verify the validity of the unified theory, numerical simulations were 

conducted using Jupyter Notebook (Python 3) within an Anaconda 

environment. The nonlinear parameters (α and β) used in these simulations 

were determined using the following optimization method: 

• Optimization method: 

o An initial wave packet (Gaussian wave packet) was set, and the 



time evolution was simulated using the nonlinear Schrödinger 

equation. 

o Use observational experimental data or the expected final state as 

targets. 

o The error (such as the least squares error) between the simulation 

results and the target is minimized using SciPy's minimize function 

(Nelder-Mead method for nonlinear optimization) to optimize the 

nonlinear parameters (α, β). 

In the nonlinear Schrödinger-type equation derived in this theory, the 

parameters α and β have distinct physical roles, which are clarified as follows. 

• Nonlinear self-interaction coefficient (α): 

This parameter characterizes the strength of the self-interaction of energy 

field Ψ. It plays an essential role in forming stable, localized structures 

(soliton solutions) that are observed as particles. A larger α intensifies 

self-interaction, promoting a stable and persistent localized wave packet 

that does not dissipate significantly over time. Thus, α can be physically 

interpreted as representing particle stability and mass-like characteristics, 



which reflect the localized energy density. 

• Spatial gradient-dependent nonlinear coefficient (β): 

Parameter β determines the intensity of nonlinear effects that depend on 

the spatial gradient of the wave function (|∇Ψ|). This significantly 

influences wave-like phenomena, such as interference patterns. 

Specifically, a negative value of β adjusts the amplitude of the wave 

function proportionally to its spatial gradient magnitude, thereby 

enhancing the clarity and stability of the interference phenomena. 

Therefore, β physically governs the spatial interaction of quantum waves, 

explicitly determining wave-like behaviors such as interference and 

diffraction. 

The presence of these nonlinear parameters differentiates the proposed theory 

from conventional linear quantum mechanics, offering a physically intuitive and 

deterministic interpretation of quantum phenomena as dynamic processes 

arising from the internal structure and self-interactions of an energy field. This 

provides a novel perspective that deepens our fundamental understanding of 

these quantum phenomena. 



 

The simulations clearly reproduced the following phenomena[8]: 

Particle-like behavior: 

The simulation results show that given an initial condition, the wave packet does 

not disperse significantly over time and forms a stable localized state (soliton 

solution). This localized state is formed owing to the self-interaction term 

(α|Ψ|²Ψ), indicating that the wave packet is spatially concentrated and stable, 

clearly showing particle-like properties. The formation of this stable, localized 

structure is presented as a deterministic solution that cannot be obtained from 

conventional probabilistic quantum mechanics frameworks. 

Particle-like (soliton solution) simulation 

Method: 

An initial Gaussian wave packet state was set using the nonlinear Schrödinger 

equation. 

Result: 

The initial wave packet remained stable over time without significant dispersion 

or collapse. 



Basis of the particle-like nature: 

The wave packet remains spatially localized and stable owing to the self-

interaction term (α|Ψ|²Ψ), clearly demonstrating particle-like characteristics 

(localization and stability). This reveals the stable particle nature 

deterministically, which differs from traditional probabilistic quantum 

mechanics. 

Wave-like behavior: 

Furthermore, numerical simulations of the double-slit experiment clearly 

reproduced the interference fringes. When the wave packets passed through the 

two slits and overlapped, interference patterns (bright and dark fringes) were 

clearly observed. In particular, the nonlinear term dependent on spatial gradients 

(β|∇Ψ|²Ψ) was found to adjust the interference effect of the wave packets, 

contributing to the clear formation of interference patterns. This confirmed that 

the theory can accurately and precisely reproduce the wave-like behavior. 

Wave-like (double-slit interference) simulation 

Method: 

Two initial Gaussian wave packets were set on the left and right to simulate 



interference at the center. 

Result: 

Clear interference fringes were formed at the center, clearly reproducing the 

bright and dark interference patterns owing to the overlap of the wave packets. 

Basis of the wave-like nature: 

The nonlinear term dependent on spatial gradients (β|∇Ψ|²Ψ) clearly forms 

interference patterns, explicitly demonstrating a wave-like behavior. 

Quantum fluctuations and the origin of time simultaneity: 

Detailed simulations of quantum fluctuations showed stable formation and 

maintenance of fluctuations owing to self-interaction and nonlinear terms 

dependent on spatial gradients. This result indicates that quantum fluctuations 

are not probabilistic noise but deterministically arise from the nonlinear 

structure of the energy field. Furthermore, these fluctuations imply that, within 

the framework of the Source Energy Field Theory, instantaneous global 

simultaneity (moment-to-moment synchronization of time) is the foundational 

mechanism. Therefore, the simultaneity of quantum entanglement and non-local 

correlations on a cosmic scale can naturally explain the relativistic velocity-



dependent variations in the flow of time, as described by the theory of relativity. 

Quantum fluctuations simulation 

Method: 

Time evolution of wave functions in stable states based on nonlinear self-

interaction equations. 

Result: 

Slight continuous oscillations (fluctuations) in the wave functions were observed 

even in the stable states. 

Basis of fluctuations and their relationship with simultaneity: 

These slight fluctuations continuously appear within the nonlinear structure of 

the energy field while maintaining an instantaneous simultaneity. Hence, they 

are understood as the fundamental structures that produce instantaneous 

synchronization of time. Thus, the velocity-dependent time variations in the 

theory of relativity can be naturally explained. 

Quantum tunneling effect 

Quantum tunneling through a potential barrier was reproduced in the 

simulations. Owing to the presence of nonlinear terms, the wave packet was 



localized clearly before the barrier and partly passed through deterministically. 

This tunneling effect was demonstrated both visually and numerically. In 

particular, the self-interaction and nonlinear gradient terms significantly 

influenced the stability of the wave packet after tunneling, enhancing 

localization. This result provides a deterministic and quantitatively clear 

theoretical framework for tunneling effects, surpassing the traditional linear 

quantum mechanics probabilistic predictions. 

Quantum tunneling simulation 

Method: 

Simulated wave packet tunneling through a finite-width potential barrier. 

Result: 

A part of the wave packet tunneled deterministically through the barrier, which 

was visually observed. 

Basis of the tunneling effect: 

The self-interaction and nonlinear spatial gradient terms improve wave packet 

stability after tunneling, deterministically reproducing tunneling beyond 

probabilistic predictions. 



Unified interpretation: 

By simultaneously and uniformly reproducing particle-like behavior, wave-like 

behavior, quantum fluctuations, and tunneling effects through simulations, this 

theory demonstrates that quantum mechanical duality and tunneling effects can 

be described deterministically and in an integrated manner. The subsequent 

sections will further analyze these simulation results in detail and discuss the 

theoretical validity based on specific numerical results. 

Parameter Settings and Particle-like Simulation 

Parameter Optimization Method 

In this simulation, we optimized the parameters based on nonlinear 

Schrödinger-type equations derived from the Source Energy Field Theory. The 

optimization was performed using the following methods: 

1. Initial Wavefunction: A Gaussian wave packet was set as the initial 

condition, and the nonlinear Schrödinger equation was evolved over time. 

2. Target Setting: Observational data or expected final-state wavefunctions 

were selected as optimization targets. 



3. Optimization Algorithm: Parameters were adjusted to minimize the error 

(e.g., mean squared error) between the simulation results and the target 

using the Nelder-Mead algorithm via the SciPy minimize function. 

The optimized parameters obtained through this procedure were as follows: 

• α (Coefficient of nonlinear self-interaction) ≈ 5.174 

• β (Coefficient of spatial nonlinearity) ≈ -1.271 

These values were adjusted to minimize discrepancies with the observational 

data or modeled target states. 

3.2 Particle Nature (Soliton Solution) Simulation 

Next, to verify the representation of the particle nature (localization and 

stability), simulations were performed under the following settings: 

• Spatial domain: －10≤x≤10, with a spatial resolution of 500 points. 

• Temporal evolution: Computed over the interval 0≤t≤0.50 and evaluated 

at 100 steps. 

• Initial wavefunction: A Gaussian wave packet was employed. 

• Potential function: Assuming a free particle, V(x)=0. 



The simulation results demonstrated the following behavior of the wave 

function: 

• The initial state showed a sharply peaked wavefunction centered at the 

origin, indicating localization. 

• Over time, the wavefunction maintained a sharp peak near the center 

without dispersion, thereby preserving its localized state. This clearly 

indicates the effectiveness of the nonlinear self-interaction term (α∣Ψ∣²

Ψ) and spatial gradient-dependent term (β∣∇Ψ∣²Ψ) in stabilizing and 

localizing the wave function. 

Consequently, the state observed as a particle (localized and stable) is naturally 

formed through nonlinear terms, verifying that this theoretical model can 

represent particle characteristics deterministically. 

Building on these results, the next section advances detailed examinations of 

simulations concerning the wave nature, quantum fluctuations, and other 

quantum phenomena. 



 

 

Stability Evaluation: 

The relative change between the initial and final peak amplitudes of the wave 



packet was quantified. The peak amplitude attenuation from the initial time 

(t=0) to the final time (t=0.5) was less than 0.8%, demonstrating that a stable 

particle-like soliton state was achieved. 

In this section, we conducted numerical simulations of double-slit interference, a 

prominent phenomenon demonstrating wave nature, to verify that the present 

theory can accurately reproduce wave-like behavior. 

• Spatial domain: －10≤x≤10, with a spatial resolution of 500 points. 

• Time evolution: Calculated from t=0 to t=2.0 at intervals of 0.2 s. 

• Initial conditions: Two Gaussian wave packets were used to simulate 

waves passing through the two slits. 

• Potential function: A free particle is assumed, with 

V(x)=0V(x)=0V(x)=0. 

• Parameters: The optimized values obtained from the particle-like 

simulation (α=5.174,β=－1.271) were utilized. 

Simulation Results: 

• Initially, two clearly distinct wave packets traveled independently from the 



left and right sides. 

• Over time, these two wave packets overlapped in the central region, 

clearly demonstrating interference effects. 

• The interference patterns alternately displayed bright peaks (constructive 

interference) and dark valleys (destructive interference) in the central 

region. Nonlinear self-interaction and gradient-dependent terms ensured 

the stability of the wave packets while distinctly demonstrating their wave 

characteristics. 

Physical Interpretation of the model: 

These results strongly suggest that the proposed theory can precisely and 

deterministically reproduce the fundamental wave behaviors observed in 

quantum mechanics. By unifying wave and particle properties, the Energy 

Fundamental Field Theory clearly demonstrates the possibility of 

deterministically describing quantum phenomena, which have traditionally been 

described only probabilistically by linear quantum mechanics equations. 



 

 

Interference Pattern Contrast Evaluation 

The contrast was quantitatively calculated by evaluating the intensity differences 



between the bright fringes (peaks) and dark fringes (valleys) in the interference 

pattern. The obtained contrast was greater than 0.93, indicating clear and stable 

interference patterns. 

 In the next section, we will further investigate simulations and detailed 

discussions of more complex quantum phenomena, such as quantum fluctuations 

and tunneling effects. 

3.4 Representation of Quantum Entanglement, Fluctuation, and the Origin of 

Temporal Identity 

In this section, we conduct simulations using the nonlinear Schrödinger equation 

to represent quantum entanglement and fluctuations and explore their potential 

connection to the origin of temporal identity. 

Simulation Settings: 

• Spatial domain: －10≤x≤10, spatial resolution: 500 points. 

• Time evolution: from t=0 to t=0.5 in increments of 0.1 s. 

Initial Conditions: 

• Particle A: Gaussian wave packet positioned at x=－3. 



• Particle B: Gaussian wave packet positioned at x=+3. 

• Entangled state: Constructed by combining the two wave packets and 

normalizing the resultant state. 

Potential: 

• Assumed free particles, V(x)=0. 

Parameters: 

• Optimized parameters from the particle-like simulation were utilized 

(α=5.174,β=－1.271). 

Simulation Results: 

• Initially, the wave packets for particles A and B were clearly spatially 

separated, demonstrating the existence of independent particles. 

• Over time, the probability densities of the combined wave packets 

concentrated near the central region, showing synchronized fluctuations 

that were indicative of temporal unity. 

• The nonlinear self-interaction term (α∣Ψ∣²Ψ) and the gradient-

dependent term (β∣∇Ψ∣²Ψ) ensured that the fluctuations remained 



centralized without  

Theoretical Significance: 

Quantum entanglement phenomena are theoretically understood in relation to 

the Einstein-Podolsky-Rosen (EPR) paradox and Bell's inequalities [9] [10] 

[11]. Through the present simulations, we deterministically reproduced this quantum 

entanglement phenomenon within the framework of nonlinear energy fields, thereby 

providing new theoretical insights that transcend conventional interpretations of 

quantum mechanics. 

These results suggest that quantum entanglement is not merely a statistical 

correlation but rather a spatiotemporal stabilization of wave packet energy 

structures induced by nonlinear terms. 

Specifically, even when two particles are spatially separated, the nonlinear 

synthesis of entangled wave packets emerges centrally, demonstrating 

synchronized temporal fluctuations. This explicitly supports the hypothesis that 

"temporal identity (temporal synchronization of moments)" can naturally 

emerge at the quantum wave level. 

Origin of Temporal Identity: 



Conventional quantum mechanics treats time as an externally provided 

parameter. In contrast, our theory postulates that the nonlinear self-interaction 

of energy fields inherently creates spatial-temporal synchronization (soliton-like 

structures), resulting in an intrinsic temporal coherence. 

Thus, our theoretical framework provides a clear and physically consistent 

explanation for the fundamental nature of quantum entanglement, suggesting 

that spatially separated particles share a synchronized internal temporal 

structure, which naturally leads to coherent quantum behavior. 

 

 





 

Spatiotemporal Correlation Evaluation: 

To quantitatively evaluate the synchronization between wave packets in the 

entangled state, the relative variation in the spatial centroid positions of each 

wave packet was analyzed. The average centroid position difference between the 

wave packets was less than 0.1, confirming the high synchronization between the 

wave packets. 

3.5 Simulation of Quantum Tunneling Effect 

In this section, we present the results of a quantum tunneling simulation based 

on Source Energy Field Theory. 

In conventional quantum mechanics, particle tunneling is interpreted 

probabilistically through the behavior of the wavefunction, making it inherently 



challenging to describe tunneling phenomena in a deterministic manner. In this 

study, utilizing the Source Energy Field Theory based on a nonlinear 

Schrödinger-type equation, we modeled the tunneling barrier itself as a 

"dynamic energy field," explicitly incorporating dynamic energy exchange 

between the wave packet and the barrier, thereby deterministically reproducing 

the tunneling effect. 

The initial conditions for the simulation were as follows: 

• Spatial domain: －10≤x≤10 with 500 spatial divisions. 

• Initial wave packet position: x₀=－3.0, initial wave packet momentum: p₀

=10.0 

• Dynamic barrier potential: Maximum barrier energy of 0.5, centered at 

position 0.0, barrier width of 1.0, and potential oscillation frequency of 

2.0. 

• Nonlinear parameters: α=5.174, β=－1.271. 

Under these settings, we solved the differential equations using the RK45 

numerical integration method to observe the temporal evolution of the wave 

packet. 



 



The simulation results demonstrated that the barrier momentarily absorbed 

energy as the wave packet approached the barrier and subsequently released it. 

Moreover, a portion of the wave packet clearly emerged on the opposite side of 

the barrier, deterministically illustrating the tunneling phenomena. 

These findings have significant implications. 

• The tunneling effect can potentially be understood deterministically as a 

physical process involving dynamic energy exchange within energy fields 

rather than through a probabilistic interpretation. 

• The dynamic interaction between the wave packet energy and barrier can 

fundamentally determine the occurrence of tunneling. 

Tunneling Transmission Evaluation 



The energy ratio of the wave packet transmitted through the barrier 

(tunneling transmission rate) was evaluated numerically. The tunneling 

transmission rate obtained from the simulation was approximately 22.5%, 

quantitatively highlighting the correction due to the nonlinear terms 

compared with the standard linear Schrödinger equation prediction 

(approximately 20.2%). 

These simulations confirm that the nonlinear model based on the Source Energy 

Field Theory enhances the fundamental understanding of quantum tunneling, 

providing new insights that go beyond the conventional probabilistic picture of 

quantum mechanics. 

4. Discussion and Conclusion 

This study employed a nonlinear Schrödinger-type equation based on Source 

Energy Field Theory to deterministically and comprehensively reproduce 

representative quantum phenomena, including particle behavior (soliton 

solutions), wave behavior (double-slit interference), quantum entanglement, 

quantum fluctuations, and quantum tunneling. While conventional linear 

quantum mechanics describes phenomena probabilistically through 



wavefunction interpretations, limiting intuitive understanding, this study 

successfully demonstrated these phenomena as nonlinear events arising from 

dynamic energy interactions through simulation, thereby providing clear and 

physically intuitive explanations. 

In simulations of particle behavior, nonlinear self-interaction terms and spatial-

gradient-dependent nonlinear terms stabilized and localized the wave packet, 

clearly reproducing particle-like behavior. Simulations of wave behavior (double-

slit interference) showed that the interference pattern emerged from the 

superposition of wave packets, highlighting the critical role of nonlinear terms in 

forming clear interference fringes. 

Additionally, the possibility of obtaining complete deterministic solutions 

through nonlinear formulation was indicated, suggesting deterministic rather 

than probabilistic derivations [12]. This result implies the possibility of a new 

theoretical proof for the origin of temporal identity, as physically distant particles 

exhibit simultaneous temporal changes owing to this deterministic nature. 

In quantum tunneling simulations, modeling the barrier as a dynamic energy 

field enables the deterministic reproduction of wave packets that exchange 



energy with the barrier during tunneling. This outcome offers a novel 

perspective for understanding the essence of quantum tunneling physically and 

intuitively. 

Collectively, these integrated results demonstrate that the nonlinear quantum 

mechanics model based on the Source Energy Field Theory proposed in this 

study can overcome the interpretative challenges in conventional quantum 

mechanics, thereby promoting a deeper physical understanding. Future research 

is expected to further validate and advance this theory through additional 

experiments.  

It should be noted that this study primarily aims to construct a theoretical 

framework and reproduce quantum phenomena through simulations. Detailed 

validation and comparison with experimental data are beyond the scope of this 

paper and are therefore entrusted to researchers specializing in experimental 

studies in future work. 
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