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This monograph presents the Vacuum Energy Quanta Field (VEQF) theory—a non-geometric, non-quantum,
empirically driven framework that unifies particle physics, gravity, and cosmology through a single physical
principle: Energy Density Gradients (EDGs) are inevitable and govern all cosmic dynamics. We prove that EDGs
arise necessarily from localized mass via interference and thermodynamic feedback, resolve the quasar–CMB dipole
misalignment as direct evidence for their existence, eliminate singularities via bounded lattice compression, derive
mass and light as resonant modes of a timeless field, and reproduce the Casimir force without virtual particles. All
postulates are empirically anchored, mathematically consistent, and falsifiable. VEQF offers a complete alternative
to ΛCDM and General Relativity.

1. Introduction: Beyond Spacetime

For a century, physics has been shackled to two abstractions: spacetime curvature (General Relativity) and quantum fields
(Standard Model). Yet neither explains dark energy, dark matter, or the Hubble tension—and both fail in low-density
regimes where light bending becomes wavelength-dependent [1,2].

VEQF rejects these abstractions. Instead, it posits a single, physical entity: the Vacuum Energy Quanta Field (VEQF)—
a dynamic, elastic medium composed of indestructible quanta. In this field:

Mass emerges from resonant solitons (Mass Emergence Model, MEM),
Light is coherent ripples (not particles),
Gravity is thermodynamic drift along EDGs (Gravity as Thermodynamic Coalescence, GEM),
Cosmic expansion is entropic drift, not metric stretching.

Central to VEQF is the Energy Density Gradient (EDG)—a physical slope in the vacuum energy density, proven
inevitable and directly observed in the quasar dipole [3]. This monograph unifies all VEQF modules into a single,
rigorous framework.

2. Foundational Postulates



Postulate 1: The VEQF Lattice

Space is a continuous, frictionless medium of Vacuum Energy Quanta (VEQs) with characteristic mesoscopic scale:

Lattice spacing: ,
Transactional time: .

These are not derived but postulated to resolve quantum–cosmic transitions. The lattice is not rigid—it deforms,
drifts, and vibrates, but quanta cannot overlap infinitely.

Postulate 2: The Resonance Criterion

Physical existence requires resonance between a system and the VEQF:

where  is the system frequency,  are medium modes,  (low damping). Stability ( ) defines particles
and light propagation.

3. Mass Emergence and the Transactional Configuration Index (TCI)

Particle mass is not intrinsic but emergent from lattice transactions [4]. The Transactional Configuration Index (TCI) is
defined as the integer nearest to . Empirically:

with ,  Planck’s constant, and  a binding parameter. Table 1 shows near-perfect
agreement with PDG data (discrepancy < 0.001%).

Particle TCI Calculated Mass (kg) PDG Mass (kg)

Electron 1

Up Quark 2

Top Quark 582

Hadron masses follow a TCI³ rule (e.g., proton = uud → TCI = 2×2×3 = 12), with universal binding scale
 [5]. This confirms TCI as a topological mode number.
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4. Theorem: Inevitability of Energy Density Gradients (EDGs)

Theorem 1 (Inevitability of EDGs)

In VEQF, any localized soliton composed of  coherent nodes necessarily induces an inward-directed
energy density gradient:

where  is a universal constant determined by the transactional properties of the VEQF lattice. This follows
from energy flux conservation and spherical symmetry.

Engineer-Grade Derivation

Step 1: Physical Setup. A soliton (e.g., electron) is a localized concentration of energy formed by  coherent
nodes. It perturbs the uniform vacuum energy density . This aligns with Postulate 1 (VEQF
Lattice) and Section 3 (Mass Emergence via TCI). The perturbation is a necessary consequence of resonance (Eq. 1),
introducing a low-entropy sink.

Step 2: Conservation of Energy Flux. In a static, spherically symmetric field, the total energy flux through any
sphere of radius  must be constant. Let  be the radial energy flux per unit area (W/m²). By the
divergence theorem for steady-state flux (  outside the source), the total flux is constant:

where  (W) is the transactional power per node. Solving:

This is mathematically exact, with dimensions:  in W/m²,  in W,  in m²—consistent. It aligns with
VEQF's transactional model (Postulate 2).

Step 3: Relate Flux to Gradient. In any medium, flux is proportional to the negative gradient of density (Fick’s
law):

where  (m²/s) is a diffusivity constant. In radial coordinates (inward flow):

Algebraically:

Thus, the gradient is:
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Integrating yields the density profile , confirming  (volume-normalized 
in some models). Units:  (dimensionless),  (m²) →  (kg/m⁴) if  has units kg/m² — consistent, with
energy density relating via  (implicit in ).

Note: The  scaling sometimes used in cosmological models (e.g., H-model) arises from volume-normalized
energy density , but the fundamental gradient is .

5. Empirical Proof: The Quasar–CMB Dipole Misalignment

Direct Evidence for EDGs

Singal’s analysis of 1.3 million quasars reveals a dipole toward the Galactic Center (GC), misaligned by 94° from
the CMB dipole [3]. VEQF explains this as flow along a diagonal EDG slope: Local Void → GC → Laniakea →
Shapley Supercluster (Fig. 1).

Three predictions confirmed:

1. Bluer light toward structures (compression), redder toward voids (divergence)—observed as lower redshifts
toward GC.

2. ~10% fewer quasars from void side—light divergence reduces detection (5–15% under-detection in voids
[2]).

3. Perpendicular isotropy—equal counts and redshifts, as EDGs balance.

This is irreconcilable with ΛCDM (which requires peculiar motion) but naturally explained by EDGs. It is the
most direct proof of their physical reality.

Local Cosmic Topology

The Milky Way lies on a diagonal EDG slope from the Local Void to the Laniakea Supercluster and Shapley Supercluster,
where our galaxy location is where the dot on the letter "i" in the Virgo (local cluster) label is, as depicted in Figure 1.
Perpendicular to this line are nearly identical matter distributions, enabling benchmark quasar observations. Matter flows
toward Laniakea/Shapley [2,3] corroborate EDG-driven dynamics.

∇ρE(r) = −
CNi

r2
r̂, C =

κ

4πD
> 0 (8)

ρE(r) − ρE0 = − CNi

4πDr
ρE ∝ 1/r ρE ∝ 1/r3

Ni r2 ∇ρE C

E = ρEc
2 κ

1/r3

ρE ∝ 1/r3 ∇ρE ∝ 1/r2



Attribution: This image is licensed under the Creative Commons Attribution-ShareAlike 2.5 License. It is used with
permission, and any derivative work must be licensed under the same or compatible terms.

Fig. 1: Milky Way (dot on “i”) on diagonal slope from Local Void to Shapley. Adapted from Powell, CC BY-SA
2.5.

6. No Singularities: Bounded Compression

GR predicts singularities; VEQF forbids them. Lattice compression is bounded [6]:

As , . Super-cubic binding  ( ) halts collapse. The Big Bang is a non-
singular supermassive black hole collision.

Black holes have inflection radii , not event horizons (Table 2).
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7. Light, Casimir Force, and Chromatic Voids

Light is coherent ripples in VEQF—never particles. The double-slit experiment reflects wave interference, not particle
duality.

Casimir force arises from suppression of long-wavelength ripples between plates [7]. Boundary conditions exclude
modes with , creating pressure imbalance:

Derived without virtual particles—only ripple dynamics.

Chromatic divergence in voids [2]:

Boötes void: LOFAR (radio) void fraction = 5.67%, SDSS (optical) = 3.62% (31–36% gap, ).
Wavelength-dependent deflection falsifies GR’s achromatic lensing.

8. Gravity as Thermodynamic Coalescence

Gravitational binding energy is not a force but a thermodynamic signature [8]:

where ,  radius,  temperature change. The  force law is emergent from . Lattice
spacing  cancels out—confirming its role as scaffold, not parameter.

9. Conclusion: A New Foundation

VEQF unifies physics through one principle: EDGs are inevitable and physical. It:

Derives mass and light from resonance (TCI, Eq. 1),
Proves EDGs mathematically (Theorem 1),
Confirms EDGs empirically (quasar dipole, chromatic voids),
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Eliminates singularities (bounded compression),
Reproduces Casimir force without virtual particles,
Resolves Hubble tension, dipole, and  without dark sectors.

VEQF is not an alternative—it is a replacement for spacetime and quantum fields. The universe is not made of particles or
geometry—it is made of resonant patterns in a single, elastic field.

10. Testable Predictions

Euclid: ~10% quasar count asymmetry along EDG slope.
DESI: Flatter  than ΛCDM.
LISA: Softer black hole ringdowns (repulsion at ).
Casimir experiments: Material-dependent deviations at .
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