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AnHOTAUA

Pycckasa annHotammsa: IlpencraBiena meTepMUHUCTCKAs TEOpUs IIOJI,
B KOTOPOH (usnueckuil BaKyyM TPaKTyeTCsl KaK CBEPXIUIOTHasi (pgp ~
10" xr/m%), cBepxTeKygast U IPAKTHIECKH HECKIMAEMAs CPEIa — IDup.
MarepunanbHble 9acTHIBI (JEKTPOHBI, HyKJIOHBI) PACCMATPUBAIOTC KaK
YCTOWYNBBIE TOIOJIOIMYECKHE COJIMTOHBI — y3Jibl Xomda — B 3TOH cpe-
ne. Macca 9acTuIsl mpormopIimoHaibHa HHBapUaHTy Xorda H, 9To ecre-
CTBEHHBIM 00pa30M OObsICHsET KBaHTOBaHMEe Macc. Bce dyHIaMeHTaAIb-
HbIE B3aMMOJIEHCTBHS BBIBOJSTCS U3 €UHON MUAPOJUHAMUKY ddupa: rpa-
BUTAIUS — TPAJUEHT JABJIEHUS, SJIEKTPOMATHETU3M — IOTEPEYHBbIE BOJI-
Hbl (CIABUT), siZIePHBIE CHJIBI — TOIIOJIOTHYECKAsl 3aleIJIEHHOCTb (PUPHBIX
HuTeil. B paMkax Momesnn BBOZWTCsI pa3jiesieHue I'PABATAIMOHHOIO B3au-
MOZIEHCTBHS Ha MPOAOJILHbIE (MIHOBEHHBIE, || — OO0) ¥ IOHepedHEle (pac-
IIPOCTPAHSIONIAECS CO CKOPOCTBIO ¢) MOABL. IIpencKaspiBaeTcst OTKJIOHE-
Hue mapamerpa, Ilamupo v or equHmIp: Ha yposHe 2 X 1075, PazpaGoran
JIaGOPATOPHBIN TPOTOKOJI I TPOBEPKHU KJTIOUEBOTO MPEICKA3AHUS: aHO-
MaJIbHO JJINTEJILHOM PesIaKCAIlNN INJIEKTPUIECKON IPOHUI[AEMOCTH BOBI
ocJIe aKyCTHIEeCKOr0 PEe30HAHCHOIO Bo3eiicTBus. Teopust ycrpaHsieT oc-
HOBHBIE KOHIIENITYaJIbHBIE TPOOIeMbI cTanmapTHoil mogean u OTO, npen-
Jlarasi IETEpPMUHUCTCKYIO CyOCTPATHYIO OCHOBY JIJIsi KBAHTOBOI MEXaHUKU.

English Abstract: A deterministic field theory is presented in which
the physical vacuum is interpreted as a superdense (pg ~ 10" kg/m?),
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,
¢ — o0) and transverse (propagating at speed c) modes. A deviation of
the Shapiro parameter ~ from unity at the level of 2 x 107> is predicted.
A laboratory protocol is developed to test the key prediction: anomalously



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:

e 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.

e The Dark Matter and Dark Energy Problem: 95% of the Universe’s

energy content is attributed to hypothetical entities lacking direct experimental

confirmation.

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

e 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 (H20) where ethyl alcohol
(C2H50H) had originally been. Within the SDE model, this receives a consistent
explanation based on topological reconfiguration of solitons.



Tabauna 1: Properties of Superdense Ether

Property Value Justification
Density pe ~ 10 kg/m? From ¢ = \/Gshear/PE
Superfluidity Zero viscosity for Explains Michelson-Morley null result

large-scale flows
Incompressibility V-v =0, K - o0 Instantaneous pressure redistribution
Topological Stable knots (Hopf Forms particles as solitons
Activity invariant)

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:

mox LH = Z H; + Hyona (1)

nucleons
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-v=0
PE ((%V + (V . V)V) =-VP+ ftopology
OH +V - (Hv) =0
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3.2 Connection to Spacetime Metric

2 1 P
Guv = Mpv + C*Q(I)eff(s/w + cjv;ﬂ]l/; Degr = _,0713 (5)



3.3 Equation of State

P=ppc® f0), o="" (6)

3.4 Dynamics of Gravitational Interaction

Two modes: longitudinal (pressure) with ¢y = \/K/pg and transverse (shear)

with ¢ = V Gshear/pE-

3.4.1 Incompressibility and Instantaneous Potential

With K — oo, ¢ — oo, giving Poisson equation:
VQ@ = 47TGpmatter (7)

3.4.2 Transverse Modes and the Speed of Light

Gshear
PE

(8)

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

3.4.3 Extended Metric Tensor

2¢ 20 2¢
2 ether 2 1,2 2 2 2

3.4.4 Testable Prediction

The model predicts a systematic deviation of the Shapiro parameter v from GR
predictions at the level of ~ 1072 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:

8mG

Guu — CT (Tlinuatter + Tether) , Tﬁtuher _ (pE + P/CQ)uHul, _ PgW (10)

nv
The Hopf invariant ¥ H enters the action as a topological charge:

A
167G

A .
S = /d4IV -9 < R+£matter +£ether) + 5 /ddgj YH (11)



4.2 Experimental Predictions
4.2.1 Laboratory Experiment: Anomalous Relaxation in Micro-Capillaries

Key prediction: After acoustic excitation, water exhibits anomalously long
relaxation (Tanom ~ 102—10° s), much longer than thermal relaxation (T¢hermal ~
1072 s).

Tabauna 2: Experimental Setup

Component Specification

Sample Distilled water, degassed, V = 1072 mL
Capillary Quartz, d = 0.1 mm, L = 50 mm, sealed
Acoustic emitter PZT, f =5.0+£0.1 MHz, I =1 W/cm?
Modulation AM, fuea = 1 kHz, 50% duty cycle
Detection Thermocouple (+£0.01 K) + ¢ meter

Tabmmma 3: Expected Results

Scenario Behavior

Null hypothesis Exponential relaxation, 7 =~ 0.01 s

SDE model Two-component: fast (7 ~ 0.01 s) + slow (72 =~
103 — 10% 5)

4.2.2 Resonant Frequency Calculation

Fundamental ether filament frequency:

wo = % ~ 7 x 102 Hz (12)

For water with H = 10, subharmonic resonance yields wyes ~ 7 x 10?2 Hz.
In condensed matter, collective modes reduce this to the 5 MHz range.

4.2.3 Astrophysical Test: Shapiro Parameter Deviation

vspE =14+ 8v, 6y~2x107° (13)
GM 4rir
AtShapiro = CT(]- + ’7) In < b12 2) (14)

With 10 years of SKA observations, precision reaches ~ 1076, enabling
detection at 5o.



Tabauna 4: Summary of Testable Predictions

Prediction SDE Model Standard Model Test Method
Anomalous water  Tapom ~ 10% s Tthermal ~ 1072 s Lab experiment
relaxation

Shapiro parameter y 14+2x107° 1

GW polarization Tensor + scalar

Tensor only

Binary
(SKA)
LISA

pulsar

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 (pg ~ 10'3 kg/m?), 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

Tabsmna 5: Problem Resolution Comparison

Problem Standard Model / GR SDE Model

Quantum "Nonlocality"as axiom Instantaneous longitudinal ether

entanglement tension

Dark matter Hypothetical particles Excess topological density in
(WIMPs) galactic halos

Dark energy ACDM with arbitrary Ether pressure in expanding
constant universe

Singularities Infinite densities Maximum topological density —

no singularity
Quantum Wavefunction collapse Decoherence  of  topological
measurement postulate configurations

5.3 Experimental Verification

The model makes falsifiable predictions:

timing



1. Short-term (1-2 years): Anomalous water relaxation.
2. Medium-term (5-10 years): Shapiro parameter deviation at 2 x 107°.
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.
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