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Аннотация

Русская аннотация: Представлена детерминистская теория поля,
в которой физический вакуум трактуется как сверхплотная (ρE ≈
1013 кг/м3), сверхтекучая и практически несжимаемая среда — эфир.
Материальные частицы (электроны, нуклоны) рассматриваются как
устойчивые топологические солитоны — узлы Хопфа — в этой сре-
де. Масса частицы пропорциональна инварианту Хопфа H, что есте-
ственным образом объясняет квантование масс. Все фундаменталь-
ные взаимодействия выводятся из единой гидродинамики эфира: гра-
витация — градиент давления, электромагнетизм — поперечные вол-
ны (сдвиг), ядерные силы — топологическая зацепленность эфирных
нитей. В рамках модели вводится разделение гравитационного взаи-
модействия на продольные (мгновенные, c∥ → ∞) и поперечные (рас-
пространяющиеся со скоростью c) моды. Предсказывается отклоне-
ние параметра Шапиро γ от единицы на уровне 2× 10−5. Разработан
лабораторный протокол для проверки ключевого предсказания: ано-
мально длительной релаксации диэлектрической проницаемости воды
после акустического резонансного воздействия. Теория устраняет ос-
новные концептуальные проблемы стандартной модели и ОТО, пред-
лагая детерминистскую субстратную основу для квантовой механики.

English Abstract: A deterministic field theory is presented in which
the physical vacuum is interpreted as a superdense (ρE ≈ 1013 kg/m3),
superfluid, and practically incompressible medium — the ether. Material
particles (electrons, nucleons) are treated as stable topological solitons —
Hopf knots — within this medium. Particle mass is proportional to the
Hopf invariant H, naturally explaining mass quantization. All fundamental
interactions emerge from a unified hydrodynamics of the ether: gravity as
a pressure gradient, electromagnetism as transverse waves (shear), and
nuclear forces as topological entanglement of ether filaments. The model
introduces a separation of gravitational interaction into longitudinal (instantaneous,
c∥ → ∞) and transverse (propagating at speed c) modes. A deviation of
the Shapiro parameter γ from unity at the level of 2× 10−5 is predicted.
A laboratory protocol is developed to test the key prediction: anomalously

1



long relaxation of water’s dielectric permittivity following resonant acoustic
excitation. The theory resolves major conceptual issues of the standard
model and general relativity, providing a deterministic substrate foundation
for quantum mechanics.

Keywords: ether, Hopf invariant, topological soliton, gravity, quantum
entanglement, Shapiro parameter, LISA, dark matter

1 Introduction: The Crisis of Fundamental Physics
Contemporary fundamental physics finds itself in a state of conceptual crisis:

• Incompatibility of General Relativity (GR) and Quantum Mechanics
(QM): Attempts to construct a theory of quantum gravity have yielded
no experimentally verifiable results for more than 40 years.

• The Dark Matter and Dark Energy Problem: 95% of the Universe’s
energy content is attributed to hypothetical entities lacking direct experimental
confirmation.

• Nonlocality and the Measurement Problem: Quantum mechanics
requires postulating nonlocal correlations and wavefunction collapse as an
external act.

• Absence of Ontological Basis: The Standard Model describes how
particles behave but does not answer what they are.

This work proposes an alternative conceptual framework: Superdense Ether
(SDE) as a topologically structured medium, from which matter emerges as
stable solitonic configurations, and all interactions are manifestations of a unified
hydrodynamics.

2 Ether as a Physical Medium

2.1 Properties of Superdense Ether
In contrast to naive ether theories of the 19th century, the proposed model
endows the ether with properties that eliminate historical objections:

2.2 Mechanism of Topological Transmutation
Experiments in Baku observed that the mass of a sealed ampoule remained
unchanged despite spectral analysis indicating water (H2O) where ethyl alcohol
(C2H5OH) had originally been. Within the SDE model, this receives a consistent
explanation based on topological reconfiguration of solitons.
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Таблица 1: Properties of Superdense Ether
Property Value Justification

Density ρE ≈ 1013 kg/m3 From c =
√
Gshear/ρE

Superfluidity Zero viscosity for
large-scale flows

Explains Michelson-Morley null result

Incompressibility ∇ · v = 0, K → ∞ Instantaneous pressure redistribution
Topological
Activity

Stable knots (Hopf
invariant)

Forms particles as solitons

2.2.1 Conservation of Baryon Number and the Topological Invariant

Each nucleon represents a stable topological soliton with unit Hopf invariant
(H = 1). The system mass is proportional to the total topological invariant:

m ∝ ΣH =
∑

nucleons

Hi +Hbond (1)

2.2.2 Mechanism of Nucleon Reconfiguration

During resonant exposure:

1. Decoherence of bonds: Mutual entanglement knots disintegrate.

2. Nucleon reconfiguration: Nucleons regroup into new topological configurations.

3. Mass conservation: Total nucleon number and mass remain constant.

2.3 Particles as Topological Solitons (Hopf Knots)
Each elementary particle is a stable configuration of ether filaments characterized
by the Hopf invariant H, naturally explaining quantization.

3 Hydrodynamics of Ether and Field Equations

3.1 Basic Equations of Motion

∇ · v = 0 (2)
ρE (∂tv + (v · ∇)v) = −∇P + ftopology (3)

∂tH +∇ · (Hv) = 0 (4)

3.2 Connection to Spacetime Metric

gµν = ηµν +
2

c2
Φeffδµν +

1

c2
vµvν , Φeff = − P

ρE
(5)
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3.3 Equation of State

P = ρEc
2 · f(σ), σ =

ΣH

V
(6)

3.4 Dynamics of Gravitational Interaction
Two modes: longitudinal (pressure) with c∥ =

√
K/ρE and transverse (shear)

with c⊥ =
√
Gshear/ρE .

3.4.1 Incompressibility and Instantaneous Potential

With K → ∞, c∥ → ∞, giving Poisson equation:

∇2Φ = 4πGρmatter (7)

3.4.2 Transverse Modes and the Speed of Light

c =

√
Gshear

ρE
(8)

Gravitational waves detected by LIGO are precisely transverse shear perturbations
with speed c.

3.4.3 Extended Metric Tensor

ds2 =

(
1 +

2Φ

c2
+

2Φether

c2

)
c2dt2 −

(
1− 2Φ

c2

)(
dx2 + dy2 + dz2

)
(9)

3.4.4 Testable Prediction

The model predicts a systematic deviation of the Shapiro parameter γ from GR
predictions at the level of ∼ 10−5 for strong-field systems.

4 Mathematical Formalism and Experimental Verification

4.1 Ether Energy-Momentum Tensor
The field equations in the SDE model take the form:

Gµν =
8πG

c4
(
Tmatter
µν + T ether

µν

)
, T ether

µν = (ρE + P/c2)uµuν − Pgµν (10)

The Hopf invariant ΣH enters the action as a topological charge:

S =

∫
d4x

√
−g

(
c4

16πG
R+ Lmatter + Lether

)
+

λ

2

∫
d3xΣH (11)
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4.2 Experimental Predictions
4.2.1 Laboratory Experiment: Anomalous Relaxation in Micro-Capillaries

Key prediction: After acoustic excitation, water exhibits anomalously long
relaxation (τanom ∼ 102−105 s), much longer than thermal relaxation (τthermal ∼
10−2 s).

Таблица 2: Experimental Setup
Component Specification

Sample Distilled water, degassed, V = 10−3 mL
Capillary Quartz, d = 0.1 mm, L = 50 mm, sealed
Acoustic emitter PZT, f = 5.0± 0.1 MHz, I = 1 W/cm2

Modulation AM, fmod = 1 kHz, 50% duty cycle
Detection Thermocouple (±0.01 K) + ε meter

Таблица 3: Expected Results
Scenario Behavior

Null hypothesis Exponential relaxation, τ ≈ 0.01 s
SDE model Two-component: fast (τ1 ≈ 0.01 s) + slow (τ2 ≈

103 − 104 s)

4.2.2 Resonant Frequency Calculation

Fundamental ether filament frequency:

ω0 =
πc

λC
≈ 7× 1023 Hz (12)

For water with H = 10, subharmonic resonance yields ωres ≈ 7 × 1022 Hz.
In condensed matter, collective modes reduce this to the 5 MHz range.

4.2.3 Astrophysical Test: Shapiro Parameter Deviation

γSDE = 1 + δγ, δγ ≈ 2× 10−5 (13)

∆tShapiro =
GM

c3
(1 + γ) ln

(
4r1r2
b2

)
(14)

With 10 years of SKA observations, precision reaches ∼ 10−6, enabling
detection at 5σ.
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Таблица 4: Summary of Testable Predictions
Prediction SDE Model Standard Model Test Method

Anomalous water
relaxation

τanom ∼ 103 s τthermal ∼ 10−2 s Lab experiment

Shapiro parameter γ 1 + 2× 10−5 1 Binary pulsar timing
(SKA)

GW polarization Tensor + scalar Tensor only LISA

4.2.4 Summary of Testable Predictions

5 Conclusion

5.1 Synthesis
The SDE model is based on three statements:

1. Physical vacuum is superdense (ρE ≈ 1013 kg/m3), superfluid, incompressible
— the ether.

2. Material particles are stable topological solitons (Hopf knots).

3. All interactions are manifestations of unified ether hydrodynamics.

5.2 Problem Resolution

Таблица 5: Problem Resolution Comparison
Problem Standard Model / GR SDE Model

Quantum
entanglement

"Nonlocality"as axiom Instantaneous longitudinal ether
tension

Dark matter Hypothetical particles
(WIMPs)

Excess topological density in
galactic halos

Dark energy ΛCDM with arbitrary
constant

Ether pressure in expanding
universe

Singularities Infinite densities Maximum topological density —
no singularity

Quantum
measurement

Wavefunction collapse
postulate

Decoherence of topological
configurations

5.3 Experimental Verification
The model makes falsifiable predictions:
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1. Short-term (1-2 years): Anomalous water relaxation.

2. Medium-term (5-10 years): Shapiro parameter deviation at 2× 10−5.

3. Long-term (10-15 years): Scalar polarization of gravitational waves
(LISA).

5.4 Final Thesis
The Superdense Ether Model is a reconstruction of fundamental physics on a
unified substantive ontology with testable consequences. If confirmed, it represents
a paradigm shift: matter yields to a topologically structured medium. In either
case — science wins.

Список литературы
[1] J. C. Maxwell, A Treatise on Electricity and Magnetism (Oxford University

Press, 1873).

[2] H. A. Lorentz, The Theory of Electrons (Columbia University Press, 1909).
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