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Physics at a Crossroads
Three unresolved crises demand a foundational reconception

1 QM vs. General Relativity — Fundamental Incompatibility

2 19 Free Parameters — The Standard Model's Silent Confession

3 The Hubble Tension — A Universe Measuring Itself Inconsistently

"That this state of affairs has persisted for decades suggests not a technical failure but a foundational one." — Marsden, UVG 2.0 Preface



Physical reality is not a collection of fields inhabiting an inert spacetime.
It is entirely geometric. Every region of what we casually call vacuum is richly

structured geometry, and it is from the behaviour, deformation, and self-consistency
of this geometry that all known physics emerges as a natural consequence.

— MICHAEL MARSDEN  •  AUTHOR'S PREFACE, UVG 2.0

O N E  V A C U U M O N E  G E O M E T R Y O N E  T H E O R Y



PILLAR I  — REALITY IS GEOMETRY

The UVG Vacuum Manifold

LORENT ZIAN MET RIC

gμν

Sig. (−, +, +, +)

Encodes the causal structure of 
spacetime. Non-zero everywhere —
there is no truly empty region of Mvac.

GRAVITY SECTOR

T ORSION T ENSOR

Tλμν

Antisymmetric lower indices

Generates the weak force gradient. 
Responsible for matter-antimatter 
asymmetry via torsion-driven CP 
violation.

WEAK FORCE · SU(2)

NON-METRICITY  T ENSOR

Qλμν

Qλμν = −∇λgμν

Generates the strong force gradient. 
Color confinement emerges as a non-
metricity closure condition.

STRONG FORCE · SU(3)

COUNTERSPACE DUAL

M*vac

Projective inversion · ∂/∂x*

Holographic boundary encoding all mass 
and charge. Generates electromagnetism 
via counterspace coupling ∂/∂x*.

ELECTROMAGNETISM · U(1)

All three sectors are non-zero, coupled, and simultaneous. The UVG action couples gμν, Tλμν, and Qλμν in a single variational principle.



Matter as Topological Defect
PILLAR II  ·  PARTICLES ARE GEOMETRY, NOT POINT MASSES

Baryons — Torus Topology

χ = 0  ·  Torus

Proton: triadic mode {4, 4, 1}  ·  digital root = 9

Neutron: triadic mode {1, 4, 4}  ·  digital root = 9

Mass = holographic projection from M*vac boundary

4 + 4 + 1 = dr 9

Torus topology prevents isolation — confinement is geometric, not dynamic

Leptons — Spherical Mode

χ = 2  ·  Sphere

Electron: l = 1  F♯3  180 Hz

Muon: l = 3  C♯5  540 Hz

Tau: l = 5  B♭6  1800 Hz

Three generations — spectrum exhausted. No fourth generation exists.

1 + 3 + 5 = dr 9

Harmonic mode spectrum {1, 3, 5} is fully exhausted — a topological, not empirical, limit

Classification of all elementary particles is a problem in differential topology, not phenomenology 

VS



Standard Model gauge group  SU(3)×SU(2)×U(1)  derived from UVG geometry — not postulated.

Four Forces — One Geometry PILLAR III — FORCES AS GEOMETRIC GRADIENTS OF MVAC

G R A V I TY

Rμνλρ

Metric sector of Mvac. General relativity 
emerges as the low-energy limit of the 
UVG metric field equation.

E L E C T R OMAGN ET I SM

∂/∂x*

Coupling between Mvac and its 
projective dual M*vac. U(1) gauge 
symmetry from counterspace topology.

W E A K F O R C E

∇λTλμν

Gradients of the torsion tensor. SU(2) 
gauge group from torsion geometry. W 
and Z masses derived, not fitted.

S T R O N G F O R C E

∇λQλμν

Gradients of the non-metricity tensor. 
SU(3) gauge group. Color confinement 
= non-metricity closure condition.



PILLAR IV — EVERY GEOMETRY HAS A PROJECTIVE DUAL

Counterspace Duality & Holographic Mass

The Dual Manifold M*vac

Holographic Mass

Proton Mass from Geometry

Prediction 6 · Ch. 20

Counterspace Principle: Every observable quantity in Mvac has a dual encoding in M*vac — mass, charge, and coupling constants are boundary information, not intrinsic matter properties.



P IL L A R V  ·  B IO L O GIC A L  F O RM IS  VA C UUM GEO MET RY

Morphic Fields as Geometric Attractors

The Morphogenetic
Problem

The Morphic Field
Equation

Embryogenesis as
Phase Transition

Experimental
Prediction 7

UVG 2.0  ·



The Universe Sings in F♯Major
Interior angles of regular polygons → harmonic frequencies → the chord of geometric space

f₀

180 Hz = F♯3

Triangle (180°) → Vacuum fundamental f₀. The ground 
mode of Mvac. Every harmonic is a multiple of this seed.

Oct. 2

360 Hz = F♯4

Square (360°) → Octave 2. F♯Major root. 2× f₀. Full rotation 
of geometric space encoded in sound.

Maj 3rd

540 Hz = C♯5

Pentagon (540°) → Major third of F♯. 3× f₀. The harmonic 
fifth relationship of F♯Major emerges from five-fold 
symmetry.

Oct. 3 ★

720 Hz = F♯5

Hexagon (720°) & ALL convex polyhedra via Descartes' 
theorem. 4× f₀. Octave 3 — the convergence point of 
geometry.

Δ = 720°

720° Universally

Every closed convex polyhedron carries total angular defect 
Δ = 720°. Every 3D geometric form resonates at F♯5 —
without exception.

F♯Major Chord
F♯ – C♯ – F♯

F♯ – C♯ – F♯: the self-consistency condition of geometric 
space. Derived, not imposed.



From Vacuum Geometry to the Standard Model
The logical chain from Mvac to observed physics

UVG Action Principle

Single variational principle 
coupling metric gμν, torsion Tλμν, 
and non-metricity Qλμν with 
counterspace boundary term.

Field Equations

Five coupled equations: metric, 
torsion, non-metricity, 
counterspace boundary condition, 
and Triadic Sum-to-Nine stability 
criterion.

Symmetry Emergence

SU(3) from non-metricity. SU(2)
from torsion. U(1) from 
counterspace. Full gauge group 
SU(3)×SU(2)×U(1) emerges 
geometrically.

Particle Spectrum

Stable topological defects of Mvac

classified by χ and winding 
numbers yield the observed 
particle spectrum. No additional 
postulates required.

S T E P  0 5

Quantitative Predictions

12 specific, falsifiable, first-
principles numerical predictions. 
None adjusted to fit existing data.

One action principle → five field equations → three gauge symmetries → full particle spectrum → 12 falsifiable predictions — derived, not postulated.

1 2 3 4 5



Resolving the Hubble Tension PREDICTION 1

H₀ U V G = 71.2  ± 1.5  KM/S/MPC ·  NATURAL INTERMEDIATE VALUE FROM VACUUM GEOMETRIC TENSION

The Problem

PLANCK 2018 (CMB) H₀ ≈ 67.4 km/s/Mpc

SH0ES / HST H₀ ≈ 73.0 km/s/Mpc

5.0σ

Planck (early) Gap = 5.6 km/s/Mpc SH0ES (local)

The UVG Resolution

Dark energy in UVG is vacuum geometric tension — not a cosmological constant. The 
effective tension relaxes slightly from early to late universe via the non-metricity 
geometric field, producing a natural intermediate H₀:

UVG PREDICTION H₀UVG = 71.2 ± 1.5 km/s/Mpc

UVG

67.4 (Planck) 71.2 (UVG) 73.0 (SH0ES)

1.1σ / 1.2σ

Testable now  — DESI Year 3  ·  Euclid DR1  ·  Rubin Observatory LSST

w₀ −1.002 ± 0.003Dark energy EOS PRED 3 wₐ +0.008 ± 0.002EOS running PRED 4 Chapter 20, UVG 2.0 — Marsden 2026



Dark Matter & Dark Energy from Geometry
UVG eliminates the need for new particle species

P I L L AR I V  — D A RK M A T T E R

Dark Matter = Counterspace Condensates

A P P E ND IX  G  — RU S S E L L E L E M E NT S

Russell Elements as Dark Matter

Prediction 5 · S₈UVG = 0.789 ± 0.007 (CMB lensing)

P I L L AR I V  — D A RK E NE RG Y

Dark Energy = Vacuum Geometric Tension

Prediction 8 · leff = 85 ± 5 μm (Effective tension cutoff)

C O S M OLOGI CAL C O NS T A NT  P RO B LE M

Cosmological Constant Resolved

Key consequence: No dark matter particle detector will yield a direct detection signal — because dark matter is a geometric condensate state of M*vac, not a massive particle species. Null results at 
LUX-ZEPLIN and XENONnT are predicted outcomes, not failures.



Standard: if 3 of 12 confirmed at stated precision → permanent place in the foundations of physical theory.

CHAPTER 20 · UVG 2.0

The Twelve Falsifiable Predictions
All derived from first principles  ·  None fitted to data

12
Quantified · Testable

H₀UVG

71.2 ± 1.5

DESI · Euclid · Rubin

TENSOR-SCALAR R

0.003

CMB-S4 · LiteBIRD

W₀

−1.002 ± 0.003

DESI BAO + SNe Ia

Wₐ

+0.008 ± 0.002

DESI BAO + SNe Ia

S₈UVG

0.789 ± 0.007

KiDS-1000 · DES Y6

ΑUVG

1/137.036

CODATA 2026

LM

7.6 ± 0.3 μm

EZ water · IR microscopy

LE FF

85 ± 5 μm

Casimir · tabletop

M∑

≈ 214 MeV

Neutrino cosmology

LEPTON GEN.

Max 3

LEP · FCC-ee

SUPERCOND.

Room-temp

Materials lab

FA U

1260 Hz

Appendix I design



The Triadic Sum-to-Nine Theorem
Appendix H — A geometric stability criterion for all physical states

9
AXIS

Theorem H.1
Formal Statement

stable if and only if

9

This is both necessary and sufficient.
Digital root(n₁ + n₂ + …) = 9 ⇔
Geometric stability

Particle
Classification

Proton {4,4,1} → 4+4+1 = 9 ✓

Neutron {1,4,4} → 1+4+4 = 9 ✓

Leptons {1,3,5} → 1+3+5 = 9 ✓

Three lepton generations only — spectrum 
exhausted at l = 1, 3, 5. No fourth generation 
exists.

Color
Confinement

special case

≠ 9

Confinement is not dynamic

— it is topological

The Tesla Axis
{3, 6, 9}

3 6 9

A special sub-spectrum of Theorem H.1, 
corresponding to pure torsion modes of 
Mvac — the geometric foundation of the 
resonance structures Tesla identified 
experimentally …without a formal framework.

Theorem H.1 — Digital root stability is a universal geometric law of Mvac, not a numerical coincidence. All known stable hadrons and leptons satisfy it. All prohibited states violate it.



Experimental Programme — Testing UVG 2.0
All 12 predictions testable with current or near-future instrumentation

NOW

Cosmology

H₀UVG = 71.2 ± 1.5 km/s/Mpc

DESI Y3 Euclid DR1 Rubin LSST

w₀ wₐ

Pred. 1: H₀ Pred. 3: w₀ Pred. 4: wₐ

NOW

Atomic Physics

αUVG ≈ 1/137.036

CODATA 2026

leff = 85 μm

Pred. 6: α Pred. 8: leff

Room-temperature superconductivity via torsion-enhanced Cooper 
pairing.
MNTR sonic transmutation device at f = 1260 Hz Hg→Au (Appendix I 
design).

Pred. 11: Supercond. Pred. 12: fAu

Timeline spans 2026 → 2031+ UVG 2.0 Chapter 20 — All instrumentation requirements fully specified mkmarsden3@gmail.com



O P E N  S C I E N C E

Public Domain Release
UVG 2.0 is freely available to the global research community

Complete Manuscript — Public Domain For Computational Physicists

For Educators For Experimentalists

mkmarsden3@gmail.com



UVG 2.0 is an opening framework — the most coherent and mathematically consistent geometric theory of 

the vacuum yet articulated. The twelve predictions of Chapter 20 are a standing invitation: confirm them or 

refute them. That is the nature of science, and this work embraces it without reservation.

An Invitation to the Scientific Community
U N I F I E D  V A C U U M  G E O M E T R Y  2 . 0   ·   M I C H A E L  M A R S D E N   ·   2 0 2 6

①
Test a Prediction Chapter 20 
details all instrumentation 
requirements.

②
Download the Manuscript Public 
domain · 15 documents · freely 
available.

③
Collaborate
mkmarsden3@gmail.co
m
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