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Abstract: 
This paper presents the first direct mathematical derivation of the number of subquantum 

grains constituting a gravitationally-condensed shell, using the electron as a case study. 

Under the ΛCGF (Lambda Condensed Gravitational Field) model, the electron arises not 

from indivisible point particles, but from volumetric encapsulations of gravitational field 

surrounding subquantum grains. Each grain, defined as a spherical field node of radius 

8.08 × 10⁻⁴⁶ m, existing far below the Planck scale and serves as the true unit of field 

compression. Individually, when those grains are under compression, they give rise to the 

electromagnetic field. 

By treating the electron as a sphere bounded by classical radius (rₑ ≈ 2.8179 × 10⁻¹⁵ m) 

and employing hexagonal close-packing principles, we derive a packing capacity of 

approximately 3.14 × 10⁹¹ grains. Further, this alternative derivation  assumes a grain 

count of Avogadro’s number squared (≈ 3.627 × 10⁴⁷), and shows that this yields a 

gravitational condensation factor of 2.26 × 10
-61

 joules per grain, perfectly matching the 

observed rest mass-energy of the electron. 

This result confirms that classical gravitational curvature—not quantum mechanics—is 

the fundamental driver of the electron mass. The electron emerges as a stable 

configuration of subquantum grains under compression - rather than a pointlike entity 

requiring renormalization.  

 

This paper lays the groundwork for a general equation of grain composition for all 

baryonic matter and challenges conventional notions of mass-energy at quantum and 

cosmic scales alike. 
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1. Introduction 

This paper challenges the prevailing paradigm that the electron emerges from quantum 

mechanical phenomena by presenting a classical geometric model grounded in condensed 

gravitational curvature. Within the ΛCGF framework, we assert that elementary particles, 

such as the electron, are volumetric gravitational shells enclosing a precise—but 

previously unquantified—number of ultra-compressed subquantum grains. This paper 

derives that count, validates the gravitational energy per grain, and ties it directly to the 

electron’s rest mass energy. 

 

 

2. Theoretical Background: The ΛCGF Grain Concept 

Each subquantum grain is a stable curvature node in the gravitational field, with a 

characteristic scale of 1.616 × 10⁻⁴⁵ meters. These grains are not particles in the 

conventional quantum sense, but rather field-encapsulated geometric structures—the 

smallest possible, indivisible units of energy within the ΛCGF model. 

They are inviolate by natural design: incapable of compression beyond a critical 

threshold. When additional energy is absorbed into a gravitational shell already at its 

limit, the grains do not stretch or deform—they cleave, resulting in the formation of new 

grain pairs or shell instabilities. This behavior, in addition to adding to local and cosmic 

expansion, also provides a natural mechanism for particle creation, decay, and energy 

redistribution without relying on quantum indeterminacy. 

The interactions of these grains with the surrounding curvature field give rise to the 

macroscopic properties we identify as mass and energy. The ΛCGF model replaces 

quantum uncertainty with a deterministic geometry of field compression at subquantum 

scales. 

Additionally, the Spin Metric—an intrinsic torsional feature of the fabric—imparts 

quantized angular momentum to each elementary particle. As grains condense into 

gravitational shells, they inherit this torsion naturally, making spin a direct result of 

spacetime structure, not a probabilistic quantum label. 

3. Geometric Derivation: Volume and Grain Count 

Using the classical electron radius (rₑ ≈ 2.8179 × 10⁻¹⁵ m), the electron volume is: 

    Vₑ = (4/3)πrₑ³ ≈ 9.36 × 10⁻⁴⁴ m³ 

 

With each grain occupying a volume defined by radius 8.08 × 10⁻⁴⁶ m: 

    Vg = (4/3)πr_g³ 



 

Assuming face-centered cubic packing (efficiency = 0.74048), the number of grains is: 

    Nmax ≈ 3.14 × 1091 

4. Energy Derivation: Avogadro-Squared Grain Count 

 

Assuming Ng = (6.022 × 10²³)² ≈ 3.627 × 10⁴⁷ grains, and the known electron mass of 

9.109 × 10⁻³¹ kg, each grain contributes: 

     

mg ≈ 2.511 × 10⁻⁷⁸ kg 

     

Eg = mg c² ≈ 2.26 × 10
-61

 J 

 

This precisely matches the observed rest mass-energy of the electron, confirming 

gravitational shell compression as a sufficient origin for elementary mass. 

5. Interpretation and Implications 

This result demonstrates that gravitational curvature—classical rather than quantum 

mechanical probability—is the foundational mechanism for mass. The electron emerges 

not as a particle, but as a shell defined by field compression and angular momentum 

induced by the Spin Metric. This framework eliminates the need for renormalization and 

offers a deterministic model grounded in classical spacetime physics. 

It is worth noting that the behavior of the gravitational shell under energy fluctuation—

particularly the cleaving of grains when energy thresholds are exceeded—bears a 

superficial resemblance to the Bohr model of electron orbital transitions. In Bohr’s 

framework, electrons “jump” between quantized energy levels when absorbing or 

releasing energy. 

However, the ΛCGF model departs fundamentally from this quantum abstract by 

grounding this behavior in deterministic field geometry. Here, there are no probabilistic 

jumps—only the structural failure of the curvature field under excess compression, which 

results in grain cleavage or shell destabilization. 

This distinction preserves the historical intuition behind Bohr’s model while replacing its 

metaphysical assumptions with classical field mechanics rooted in General Relativity. It 

is not an orbiting electron that defines the shell—but the tensile limit of spacetime 

curvature itself.  Unlike the probabilistic orbitals described in the Bohr model and its 
quantum successors, the ΛCGF model defines the electron as a geometrically fixed shell with 
deterministic curvature boundaries, allowing its position to be precisely inferred from field 
tension and structure. 



 

6. Conclusion 

We have presented both an upper-bound and fixed-count model for subquantum grain 

density within the electron shell. These derivations match the empirically observed rest 

mass-energy of the electron with mathematical precision. This marks the first formal 

demonstration that gravitational field shells—rather than quantum fluctuations—define 

mass. This result strengthens the ΛCGF model’s explanatory power and offers a new 

foundation for particle physics built upon curvature, not chaos. 

7. The Spin Metric and Elementary Particle Structure 

The Spin Metric, a core construct of the ΛCGF model, plays a central role in the structure 

and behavior of all elementary particles. This metric describes the intrinsic torsional 

curvature of the spacetime fabric itself, whereby angular momentum is not an emergent 

or statistical phenomenon, but a built-in feature of field geometry. As such, spin is 

imparted directly to every elementary particle through its interaction with the underlying 

torsional lattice of condensed gravity fields.  Indeed, were it not for angular momentum 

generating both the electric and magnetic fields, the universe would be as static as 

Einstein once envisioned.  Spin generates charge…. Spin generates the EM field.  

 

This formulation explains why all known particles possess quantized spin states, 

independent of mass or composition. Photons, electrons, protons, and neutrons alike 

exhibit specific spin values because the fabric of spacetime imparts rotation as part of its 

natural structure. Rather than arising from quantum behavior or symmetry groups, spin in 

the ΛCGF model is a geometric consequence of the way field lines are twisted and 

locked during shell formation. 

 

As subquantum grains are compressed into a shell, they inherit not only curvature density 

but also torsion from the Spin Metric. The result is a quantized angular momentum 

embedded into the particle’s shell itself. This further supports the model’s premise that 

the observable properties of matter—mass, charge, spin—are all classical field 

expressions rooted in gravitational dynamics, not stochastic quantum states. 

 

Future research will expand this principle to classify all fermions and bosons within the 

Spin Metric framework, and derive their spin states from first geometric principles.  

 

Though current technology may not yet resolve the subquantum grain visually, the 

mathematical consistency between grain count, curvature volume, and rest mass energy 

offers a powerful alternative means of confirmation. In time, as instrumentation 



advances, the predictive accuracy of the ΛCGF model may allow these theoretical grains 

to become observable—thus uniting mathematical certainty with empirical validation.   
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[Footnote:] 
The enhanced ARPES method utilized in this study provides a pathway to experimentally 

validate the ΛCGF model's predictions regarding the fixed geometric boundaries of 

gravitationally bound electron shells. Future ARPES experiments, conducted with the 

ΛCGF field structure in mind, may offer direct observational support for the subquantum 

grain encapsulation described in this paper. 

 


