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1. FUNDAMENTAL POSTULATES

1.1. Space-Time Geometry

The universe is a differentiable manifold ℳ = ℝ4  with metric:
𝑑𝑠2 = 𝑑𝑡2 − 𝑑𝑥2 − 𝑑𝑦2 − 𝑑𝑧2  Natural units: 𝑐 = ℏ = 1.

1.2. Nature of Particles
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Every massive particle is a complex scalar field 𝜓:ℳ → ℂ that satisfies:

◻𝜓 + 𝜆 | 𝜓|2𝜓 = 0 with self-confinement conditions.

2. DEDUCTION OF SELF-CONFINEMENT

2.1. Field Energy

For 𝜓(→𝑟 , 𝑡) = 𝜙(→𝑟 )𝑒−𝑖𝜔𝑡 : 𝐸[𝜙] = ∫ℝ3 [ | ∇𝜙|2 + 𝜆
2 | 𝜙|

4 ]𝑑3 𝑥 subject to:

∫ℝ3 | 𝜙|2𝑑3 𝑥 = 1

2.2. Variational Principle

ℒ[𝜙] = 𝐸[𝜙] − 𝜇( ∫ | 𝜙|2𝑑3 𝑥 − 1) 𝛿ℒ = 0 ⇒ − ∇2𝜙 + 𝜆 | 𝜙|2𝜙 = 𝜇𝜙

3. SOLUTION FOR FREE PARTICLE

3.1. Spherical Ansatz

𝜙(𝑟) = 𝐴 · sech( 𝑟𝑅)

3.2. Quantization Condition

𝐸 = 𝜇 = 𝑚𝑐2  As 𝑟 → ∞ : −∇2𝜙 ≈ 𝑚2𝜙 ⇒ 𝜙~𝑒−𝑚𝑟𝑟  𝑅𝐶 = 1
𝑚 = ℏ

𝑚𝑐

4. EXPERIMENTAL VERIFICATION

Particle
Mass

(MeV)

𝑅𝐶  Theoretical

(m)

𝑅 Experimental

(m)

Electron 0.511 3.86 × 10−13 < 10−18

Proton 938.3 2.10 × 10−16 8.4 × 10−16

5. EXTENSION TO BOUND SYSTEMS



5.1. Hydrogen Atom

−∇2𝜙 − 𝛼𝑟𝜙 + 𝜆 | 𝜙|2𝜙 = 𝐸𝜙

5.2. Resonance Condition

∮→𝑝 ·𝑑→𝑟 = 2𝜋𝑛ℏ 𝐸𝑛 = − 𝛼2𝑚
2𝑛2

6. THEORETICAL IMPLICATIONS

6.1. Resolution of Paradoxes

Entanglement: Particles sharing resonant mode
Superposition: Overlap of wave patterns

Collapse: Transition between resonant modes

6.2. Unification with Relativity

(𝑖𝛾𝜇 ∂𝜇 −𝑚)𝜓 = 0

7. TESTABLE PREDICTIONS

7.1. Low Energy Modifications

𝑉(𝑟) = − 𝛼𝑟(1 + 𝑒−𝑟 / 𝑅𝐶 )

7.2. New Resonant States

𝑚𝑛 = 𝑛 ·𝑚1 , 𝑛 ∈ ℕ

8. CONCLUSION

1. ✅ Field equations + self-confinement reproduce masses and sizes
2. ✅ Compton radius emerges as natural scale



3. ✅ Quantization arises from resonance conditions

4. ✅ Consistent with experimental data

The Einstein-VED theory provides a unified geometric

description resolving quantum paradoxes.


