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1. Introduction & How to Use This Index

This Consolidated Notation Index catalogues every mathematical symbol, operator, constant, acronym,
and field notation employed across the twenty-one chapters and eighteen appendices (Appendices A
through R) of Universal Vacuum Geometry 2.0 (Marsden, 2026). It is designed as a stand-alone reference
tool: readers encountering an unfamiliar symbol mid-chapter may consult this index without needing to

retrace the original introduction of that symbol in the main text.



Entries are organised into six thematic categories — Fundamental Constants & Units; Greek Symbols; Latin
Symbols & Operators; Field & Operator Notation; Set & Geometric Notation; and Abbreviations &
Acronyms. Within each category, entries appear in the order most natural to that class (conventional
physical ordering for constants; Greek alphabetical order for Greek symbols; functional groupings for

operators and sets).

Each table row provides five fields: the Symbol as it appears in the monograph; its conventional Name or
label; a concise Definition / Meaning within the UVG framework; the First Appears column indicating the
earliest chapter or appendix in which the symbol is formally introduced or employed; and a Notes column
flagging context-dependent interpretations, disambiguation requirements, or cross-references to related
symbols. Where a symbol carries more than one meaning depending on domain context (e.g., geometric
vs. field-theoretic), both interpretations are recorded and distinguished by the contextual qualifier in the

Notes field.

Monospaced font (Consolas) is used for symbolic literals; mathematical symbols are rendered in Cambria
Math. All physical constants are given in S| units unless explicitly noted otherwise. Clifford algebra

multivectors appear in boldface graded notation, as detailed in the Appendix to this Index (§ 8).

Reading Guide

The "First Appears" column cites chapter as Ch.N or appendix as App . X. When a symbol is re-defined or given
extended meaning in a later chapter, the primary introduction is cited and secondary extensions noted in the
Notes column. Symbols shared with standard physics literature retain their conventional meanings unless the

Notes column explicitly records a UVG-specific redefinition.

2. Category | — Fundamental Constants & Units

Physical and geometric constants that form the foundational scaffolding of the UVG framework. Planck-scale

quantities are used as natural units throughout; Sl equivalents are given where numerically relevant.

Symbol Name Definition / Meaning in UVG First Notes
Appears
e Planck Fundamental quantum of spatial Ch.1 Defines PSU edge scale.

Length extent in UVG; minimum resolvable See also Vesy.



Symbol

te

Ep

PSU

VPSU

APSU

Prsu

B

Name

Planck Mass

Planck Time

Planck
Energy

Planck
Spherical
Unit

PSU Volume

PSU Surface
Area

PSU Density

Schwinger
Critical Field

Definition / Meaning in UVG

geometric scale of the vacuum
lattice. Value: 1.616 x 107 m.

Mass scale at which quantum
gravitational effects become
dominant; used as the natural mass
unit in UVG field equations. Value: =
2.176 x 108 kg.

Smallest meaningful interval of
proper time in the UVG lattice;
governs the fundamental oscillation
period of a PSU. Value: = 5.391 x
10 s.

Maximum energy localised within a
single PSU before vacuum geometry
becomes singular; sets the upper
bound on zero-point field excitation.
Value: = 1.956 x 10° J.

The irreducible spherical volumetric
guantum of the UVG vacuum lattice;
the geometric primitive from which
all fields and mass-energy emerge.
Diameter = 28p.

Volume enclosed by a single Planck
Spherical Unit: Vesu = (4/3)T £5°.
Serves as the elementary volumetric
guantum in lattice summations.

Surface area of a single PSU sphere:
Apsy = 41 £52. Relevant to
holographic information bounds and
surface PSU counts.

Energy or mass density of the
vacuum at the Planck scale; the
baseline density of the UVG lattice
ground state. Units: kg m™.

Magnetic field strength at which
vacuum pair production becomes
energetically favourable; adopted in
UVG as the threshold for morphic
field saturation in ferromagnetic
contexts. Value: 4.41 x 10° T.

First
Appears

Ch.1

Ch.1

Ch.1

Ch.2

Ch.2

Ch.2

Ch.3

Ch.8

Notes

Related to Ep by Ep =

mec?.

Reciprocal of Planck
frequency. Bounds t
from below.

UVG defines ZPE density
relative to Ep per PSU
volume.

Also used as acronym,;
see Category VI. Not to
be confused with SI
pressure unit "psu”.

Used as integration
measure in PSU-lattice
sums throughout Chs.
2-7.

Key to holographic mass
formula M.

Distinct from local
matter density p.
Context determines
which applies.

Related to QED critical
field. UVG extends this
to morphic field
saturation (App. F).



Symbol

(O

&o

Name

Larmor
Angular
Frequency

Magnetic
Flux
Quantum

Speed of
Light

Reduced
Planck
Constant

Gravitational
Constant

Fine-
Structure
Constant

Vacuum
Permittivity

Definition / Meaning in UVG

Precession frequency of a magnetic
moment in an applied field: w. = qB
/ 2m. Used in UVG spin-lattice
coupling derivations.

Quantum of magnetic flux through a
superconducting loop: @ =h / 2e =
2.068 x 107* Wb. Appears in UVG
topological flux quantisation
arguments.

Vacuum propagation rate;
interpreted in UVG as the maximum
information transfer speed through
the PSU lattice. Value: 2.998 x 10® m
s (exact by Sl definition).

Quantum of action; Ai=h/2n =
1.055 X 1073*] s. Sets the scale of
quantum uncertainty in PSU
oscillations.

Newton's gravitational constant; in
UVG, emerges from the geometric
density of the vacuum PSU lattice
rather than being independently
postulated. Value: 6.674 x 1071 N m?
kg™2.

Dimensionless coupling constant of
guantum electrodynamics;
reinterpreted in UVG as a
fundamental geometric ratio of the
vacuum lattice, linking
electromagnetic to gravitational
scales. Value: o~ 1/137.036.

Electric permittivity of free space;
reinterpreted in UVG as a geometric
property of the PSU lattice encoding
the vacuum's response to electric
field excitation. Value: 8.854 x 10712
Fm™.

3. Category Il — Greek Symbols

First
Appears

Ch.8

Ch.1

Ch.1

Ch.4

Ch.5

Ch.5

Notes

Distinguish from general
angular frequency w by
subscript.

Do not confuse with @
(PSU consciousness
measure / golden ratio).
Context is
determinative.

In UVG, c emerges as a
geometric ratio of the

vacuum lattice, not an

imposed postulate.

Appears throughout as
the natural action unit
in field commutators.

UVG derivation of G
from lattice geometry is
developed in Ch. 4 and
App. C.

UVG geometric
derivation of ais a
central result of Ch. 5.
Also used as
perturbation index in
some field equations;
context resolves.

Related to c and p by
Eollo = 1/C2.




Greek letters are used in both their conventional physics roles and, in several cases, carry UVG-specific extensions.

Entries follow standard Greek alphabetical order. Distinguish carefully between upper- and lower-case forms, which

are frequently assigned distinct meanings.

Symbol

Name

Wave
Function /
Morphic Field
State Vector

Phase Angle /
Golden Ratio

Morphic
Coupling
Constant

PSU
Consciousness
Measure /
Golden Ratio

Angular
Frequency

Wavelength /
Morphic Field
Wavelength

Density / PSU
Density Field

Definition / Meaning in UVG

Complex-valued state vector of a
guantum system; extended in UVG
to represent the morphic field
state amplitude across a PSU
neighbourhood. |{s|? gives local
field probability density.

Phase angle of an oscillatory field
in wave-mechanical contexts; in
geometric contexts, the golden
ratio ¢ = (1 +V5)/2 = 1.618, which
governs optimal PSU packing
ratios.

Dimensionless coupling strength
governing the interaction between
morphic field modes and the PSU
lattice; determines the degree of
coherent field locking across
vacuum domains.

Upper-case phi: (i) integrated
information measure (®) of a PSU
cluster, quantifying morphic field
coherence; (ii) the golden ratio in
geometric derivations where the
lower-case form is reserved for
phase.

General angular frequency of an
oscillatory process: w = 2mv. Used
in wave equations, PSU oscillation
modes, and morphic field
dynamics. Units: rad s™*.

Spatial period of an oscillating
field. In morphic field equations, Am
denotes the characteristic
wavelength of morphic coherence
domains.

Local energy or mass density.
When unsubscripted: matter

First

Appears
Ch.

Ch.

Ch.

Ch.

Ch.

Ch.

Ch.

3

11

Notes

In morphic field
contexts, Jr is a section
of a complex line bundle
over the PSU lattice.
Standard QM usage also
applies.

Context-dependent:
lower-case ¢ = phase or
golden ratio. Upper-case
@ = consciousness
measure. See also P,.

Analogous to gauge
coupling constants in
QFT. Value is geometry-
derived; see App. G.

Distinguish from lower-
case @ (phase) and @,
(flux quantum). ICS
theory uses @
throughout Ch. 11-13.

Subscripted forms: w,
(Larmor), we (plasma),
®Wm (morphic).
Unsubscripted form is
generic.

Also used as a Lagrange
multiplier in constrained
variational problems.
The Notes column of the
relevant equation
disambiguates.

Distinguish carefully
from pesu. In tensor



Symbol

Name

Stress Tensor
/ Surface
Density

Proper Time /
Morphic
Relaxation
Time

Efficiency
Coefficient

Solid Angle /
Morphic Field
Domain

Cosmological
Constant

Christoffel
Symbol /
Morphic
Connection

Variation /
Change
Operator

Definition / Meaning in UVG

density (kg m™). Subscripted pesy
denotes the vacuum lattice
baseline density.

In continuum mechanics: Cauchy
stress tensor component. In
surface geometry: surface energy
or charge density. In UVG lattice
contexts: shear modulus of the
vacuum PSU array.

Proper time along a worldline in
relativistic contexts; morphic
relaxation time constant (duration
for a morphic field perturbation to
decay to 1/e of its initial
amplitude) in UVG field theory.

Dimensionless ratio quantifying
the efficiency of morphic field
energy transduction or of a UVG
resonant device. Range: 0<n<1.

Solid angle subtended at a point
(units: steradians) in geometric
contexts; the spatial domain of
coherent morphic field influence in
UVG field theory.

The cosmological constant of
General Relativity; reinterpreted in
UVG as the net vacuum pressure
arising from the PSU lattice

ground-state energy density. Units:

m™.

Levi-Civita connection coefficients
I, in Riemannian geometry
contexts; in UVG, also the morphic
field connection governing parallel
transport of morphic vectors on
the PSU lattice.

Finite difference or variation
operator: Af = f(x + 8x) — f(x). In
variational calculus sections, §
(delta) is used for infinitesimal

First

Appears

Ch.

Ch.

Ch.

Ch.

Ch.

Ch.

Ch.

14

16

Notes

contexts, p may also
index stress-tensor
components; subscript
notation signals this.

Three distinct uses;
context (continuum,
surface, or lattice) is
always explicit in the
surrounding equation.

Lower bound T = tpisa
core UVG postulate.
Subscripted Tm =
morphic relaxation
specifically.

Also the Minkowski
metric tensor (nw) in
SR/GR sections; index
notation distinguishes
these two uses.

Cosmological usage
(density parameter Qy,
Q) also appears in Ch.
16. Subscript always
disambiguates.

UVG provides a
geometric derivation of
the observed small
positive value of A
without fine-tuning. See
App. N.

Standard GR usage is
always indexed. Morphic
connection usage is
italicised in UVG text.

Also used as the
Laplace—Beltrami
operator on manifolds in
some chapters; context
(differential operator vs.



Symbol

Name

Perturbation
Parameter /
Dielectric
Constant

Magnetic
Permeability

Frequency

Pi

Angular
Variable

Morphic Field
Amplitude

Damping
Coefficient

Definition / Meaning in UVG

variation; A is reserved for finite
changes.

Small dimensionless expansion
parameter in perturbation series
(le] « 1); also the relative
dielectric permittivity of a medium
in electromagnetic contexts.

Magnetic permeability of a
medium; [ = permeability of free
space (4m x 1077 H m™). In UVG,
interpreted as a lattice geometric
property, complementary to &o.

Ordinary (cyclic) frequency of an
oscillation: v = w / 2m. Units: Hz.
Used for acoustic, electromagnetic,
and morphic field frequencies.

The mathematical constant it =
3.14159265...; appears
ubiquitously in geometric area and
volume formulae, in angular
conversions, and in Fourier analysis
throughout the monograph.

Generic angle in polar, spherical, or
cylindrical coordinate systems; also
the phase angle in scattering
amplitudes and the polar angle on
Sz

Real-valued amplitude of a
morphic field mode at a given PSU
lattice site; parameterises the
strength of vacuum geometric
deformation in linearised UVG field
theory.

Dimensionless damping ratio in
driven oscillatory systems;
characterises the rate of morphic
field energy dissipation into the

First
Appears

Ch.3

Ch.5

Ch.2

Ch.1

Ch.2

Ch.6

Ch.1e

Notes

difference) is stated
explicitly.

Distinguish from &g
(vacuum permittivity).
The subscript-free form
is always the
perturbation parameter
or relative permittivity;
context resolves.

Also used as a spacetime
index (u=0,1,2,3) in
covariant notation;
index context is always
apparent from the
equation structure.

Also a covariant
spacetime index (v =
0,1,2,3) in tensor
equations. Index vs.
scalar use is
unmistakeable from
notation context.

Standard usage only.
Not redefined in UVG.

Subscripted Ow =
Weinberg angle (weak
mixing angle) in
QED/QCD sections.

Analogous to a scalar
field amplitude in QFT.
Tensorial extensions
written as .

Also the Riemann zeta
function {(s) in number-
theoretic sections of



Symbol

Name

Definition / Meaning in UVG

PSU lattice background. Range: { >
0.

4. Category Ill — Latin Symbols & Operators

First
Appears

Notes

App. H; context is
explicit.

Latin-letter symbols and multi-letter named constructs unique to the UVG framework, including UVG-specific

functions, indices, frequencies, and named structural components. Acronymic labels (ICS, PMFM, etc.) appear here in

their symbolic role; their full expansions are listed in Category VI.

Symbol

fh

fa

NPSU

Name

Polytropic
Memory Index

Handshake
Frequency

Synthesis
Carrier
Frequency

F#
Fundamental
Frequency

PSU Count

Definition / Meaning in UVG

The polytropic index governing the
pressure—density relationship in the
Polytropic Memory Field Model: P «
p™i/n YVG extends the standard
astrophysical polytropic index to
encode morphic memory retention.

The frequency at which two coupled
morphic field nodes achieve phase-
locked resonance; the UVG analogue
of a synchronisation frequency in
nonlinear dynamics.

The specific carrier frequency of 1260
Hz adopted in UVG acoustic synthesis
protocols; identified as harmonically
related to PSU lattice resonance
modes via geometric scaling.

The musical frequency corresponding
to F-sharp in the UVG resonance
tuning system; used as a reference
pitch for morphic synthesis protocols.

In equal temperament at A4 =432 Hz:

F#4 = 370.0 Hz.

Integer count of Planck Spherical
Units bounding a surface or filling a
volume; used in holographic mass

First
Appears

Ch.1e

Ch.12

Ch.13

Ch.13

Ch.2

Notes

Standard polytropic
usage:n=0
(incompressible) to n
= oo (isothermal).
UVG PMFM extends
to non-integer n for
memory encoding.

Emergent quantity;
not set externally.
Computed from
morphic coupling
constants and node
geometry.

Exact value: 1260 Hz.
Relationship to fs and
Solfeggio frequency
sets discussed in Ch.
13 and App. J.

The subscript # is the
musical sharp
symbol. Related to f;
by rational harmonic
ratios derived in App.
J.

Central to the
holographic mass
formula My =



Symbol

ICS

PMFM

PA

MNTR

CMNR

Name

Holographic
Mass

Individuated
Consciousness
Structure

Polytropic
Memory Field
Model

Projector-
Accumulator

Morphic
Nuclear
Transmutation
Resonator

Cross-Modal
Nuclear
Resonator

Definition / Meaning in UVG

derivations and entropic area
calculations. Nesu(S) denotes surface
count; Nesu(V) denotes volume count.

Mass of a gravitational object
computed from the count of PSUs on
its bounding surface, following the
holographic principle as implemented
in UVG: Mh = Npsu(S) * Mp / 2.

A formalised UVG construct denoting
a self-referential morphic field
configuration stable enough to
sustain integrated information (®)
above a critical threshold; the
mathematical model of an
autonomous conscious entity within

UVG.

The UVG theoretical framework in
which morphic field memory is
encoded as a polytropic deformation
of the vacuum lattice, parameterised
by the memory index n. Governs
morphic information storage and
retrieval dynamics.

A dual-mode morphic field device in
UVG that both projects coherent
morphic field patterns into the local
vacuum and accumulates (stores)
returning field echoes; described by
the operator pair (P, A).

A UVG device class in which coherent
morphic field resonance is employed
to drive nuclear transmutation
reactions at sub-Coulomb-barrier
energies via vacuum geometry

modification.

A UVG device class that couples
acoustic, electromagnetic, and
morphic field modes simultaneously
to achieve cross-modal resonant
excitation of nuclear degrees of

freedom.

First
Appears

Ch.4

Ch.11

Ch.1e

Ch.14

Ch.17

Ch.18

Notes

Npsu(S) . mp/ 2. See
App. B.

Marsden's
holographic mass
formula; compared
to Verlinde's entropic
gravity in App. C.
Subscript h =
holographic.

Defined axiomatically
in Ch. 11. Stability
conditions derived in
App. K. See also
Category VL.

Core UVG theoretical
construct. Full
derivation in Ch. 10;
experimental
predictions in App. L.

The PA is the physical
realisation of the
abstract operator
pair. See P and A in
Category IV.

Theoretical basis in
Ch. 17; specific
isotopic targets (He-
3, Li-6) discussed in
App. P. Related to
CMNR.

Extension of MNTR
to multi-modal
coupling. Design
parameters in App.

Q.



Symbol Name Definition / Meaning in UVG First Notes
Appears
Rn Digital Root The iterative digit-sum function Ra(x)  App.H Applied specifically
Function reducing any positive integer to a to Planck-scale
single digit 1-9; employed in UVG integer ratios. The
numerological structure analysis of subscript n denotes
physical constants and PSU count the iteration depth.
ratios.
Ty Triadic Sum- An operator that maps any integer App.H Related to Ry;
to-Nine sequence to its triadic (3-element) together they form
Operator groupings and evaluates modular the UVG arithmetical

sums modulo 9; used in UVG to reveal
hidden periodicities in PSU lattice
count structures.

5. Category IV — Field & Operator Notation

analysis toolkit of
App. H.

Mathematical operators acting on fields, functions, or algebraic objects. Standard differential and algebraic
operators are listed alongside UVG-specific morphic field operators. Calligraphic capitals denote UVG-defined

operators throughout the monograph.

Symbol Name Definition / Meaning in UVG First Notes
Appears
\Y Gradient Vector differential operator: in Ch.3 Standard usage. On
Operator Cartesian coordinates, V = (3/0x, curved PSU lattice
(Nabla) d/dy, 0/0z). Produces the gradient manifolds, V is replaced
of a scalar field or, in dot/cross by the covariant
product form, the divergence or curl derivative 0,.
of a vector field.

V2 Laplacian Second-order scalar differential Ch.3 The curved-space
operator: V2 = 8%/8x* + 8*/dy* + generalisation is the
0?/0z? in flat space. Governs Laplace—-Beltrami
diffusion and wave propagation of operator A, used in
morphic fields in the non-relativistic Ch. 16.
limit.

o, Covariant Four-gradient operator: 8, = Ch.4 Unadorned @, = partial

Derivative / (0/0(ct),0/0%,0/0dy,d/0z) in flat derivative. With
Partial spacetime; the covariant derivative connection: Dy or V, is
Derivative (including connection terms) on used in GR sections.

curved manifolds.



Symbol

(':')

["']

{"'}

Name

D'Alembertian
(Wave
Operator)

Tensor
Product

Exterior
(Wedge)
Product

Interior
Product
(Clifford
Contraction)

Inner Product

Commutator

Anti-
Commutator

Definition / Meaning in UVG

The relativistic wave operator: 0 =
8,.0" = (1/c*)9?*/at* — V2. Governs
covariant field propagation
equations for both standard and
morphic fields in UVG.

Bilinear product forming a higher-
rank tensor from two lower-rank
tensors: (A @ B) = AB'. Used
extensively in Clifford algebra
multivector constructions and PSU
state-space products.

Antisymmetric product of
differential forms or multivectors in
the exterior algebra: a AB=—B A
«. Central to the Clifford algebra
and differential geometry formalism
of UVG.

Left interior product (contraction)
of a multivector with a vector in
Clifford algebra; lowers the grade of
a multivector by one. Dual
operation to the exterior product A.

Bilinear (or sesquilinear in complex
Hilbert space) pairing of two vectors
or functions; measures overlap. In
PSU state space: {({,) = quantum
mechanical inner product.

Lie bracket / commutator of two
operators: [A, B] = AB — BA.
Encodes the non-commutativity of
guantum observables and Clifford
algebra elements. Fundamental to
UVG uncertainty relations.

Symmetrised product of two
operators: {A, B} = AB + BA.
Appears in Clifford algebra defining
relations and in fermionic field anti-
commutation rules within UVG
spinor sectors.

First

Appears
Ch.4

Ch.

Ch.

Ch.

Ch.

Ch.

Ch.

5

5

5

3

3

5

Notes

Standard notation. In
curved spacetime,
replaced by the
covariant
d'Alembertian O =
g"'V,V..

Standard tensor
algebra usage. Not to
be confused with the
Kronecker product Q
in matrix
representations (same
symbol; context
resolves).

Forms the exterior
algebra component of
the Clifford algebra
C(3,1). Graded by form
degree.

UVG uses the Clifford
contraction throughout
the geometric algebra
reformulation of field
equations.

Standard Dirac bra-ket
notation (Y| ) is used
equivalently in
quantum sections.

Standard quantum
mechanics usage.
Distinct from the
Poisson bracket {-,'} of
classical mechanics.

Distinguished from
Poisson bracket by
context. Clifford
algebra: {e;, ej} = 2g;.



Symbol Name Definition / Meaning in UVG First Notes

Appears
F Fourier Integral transform decomposing a Ch.3 Calligraphic F denotes
Transform function into its frequency the operator; f(k) or
components: F[f](k) = [ f(x)e ™ f(k) denotes the
dx. Used in morphic field spectral transformed function.
analysis and PSU oscillation mode
decompositions.
L Laplace Integral transform converting a Ch.10 Also Lis used for the
Transform time-domain function to a complex Lagrangian density in
frequency-domain representation: field theory sections;
L[f](s) = [o~ f(t)e™ dt. Employed subscript or
in morphic field relaxation and surrounding context
transient response analyses. distinguishes.
P Projector The abstract morphic field Ch.14 Calligraphic capital P.
Operator projection operator; maps a vacuum Together with A,
state onto a coherent morphic field defines the PA operator
mode. Physical realisation: the algebra.
Projector component of the PA
device. Satisfies P? =P
(idempotency).
A Accumulator The abstract morphic field Ch.14 Calligraphic capital A.
Operator accumulation operator; integrates A =P inthe
returning morphic field signals and Hermitian case.
stores coherent echo patterns in the
vacuum lattice. Adjoint to P in the
PA operator algebra.
M Morphic Field  The UVG morphic field operator Ch.6 Calligraphic capital M.
Operator acting on the vacuum Hilbert space; Mode expansion: M =
generates morphic field excitations T(ae™ + a e ™).
(creation) and absorptions
(annihilation) on the PSU lattice.
Analogous to quantum field
operators in QFT.
1% Vacuum The UVG operator encoding the Ch.7 Calligraphic capital V.
Geometry local geometric state of the vacuum The UVG Lagrangian is
Operator PSU lattice; its eigenvalues constructed from V and
correspond to measurable vacuum M bilinears.

deformation modes. The central
dynamical object of the UVG field
theory.

6. Category V — Set & Geometric Notation



Spaces, manifolds, algebras, and topological objects employed in the geometric and topological formulations of UVG.

Blackboard bold denotes standard number fields and spaces; script letters and standard notation denote UVG-specific

manifolds and algebraic structures.

Symbol

R3

RP?

Cs

C@3,1)

G(n,k)

SZ

Name

Three-
Dimensional
Euclidean
Space

Three-
Dimensional
Real
Projective
Space

Counterspace
Manifold

UVG Clifford
Algebra

Grassmannian
Manifold

Two-Sphere

Definition / Meaning in UVG

Standard three-dimensional real
coordinate space with Euclidean
metric. The arena of non-relativistic
UVG field equations and the
ambient space of the PSU lattice in
the non-relativistic limit.

The projective completion of R3,
obtained by adding a "plane at
infinity"; the natural geometric
arena for UVG projective field
equations and counterspace
constructions.

The UVG dual space to ordinary
projective space RP3; points in C
correspond to planes in RP® and
vice versa. Models the "inward-
pointing" vacuum geometry
complementary to standard
outward-pointing space.

The Clifford geometric algebra with
metric signature (3,1); the algebraic
structure encoding the geometry of
UVG spacetime. Multivectors in
C(3,1) unify scalars, vectors,
bivectors, trivectors, and the
pseudoscalar under a single
product.

The manifold of k-dimensional
linear subspaces of R"; used in UVG
to parameterise families of PSU
lattice planes and to classify
morphic field mode families by
their support subspaces.

The unit sphere in R3; models the
surface topology of a single PSU.
Holographic information counts

First
Appears

Ch.1

Ch.9

Ch.9

Ch.5

Ch.9

Ch.2

Notes

Extended to R3*
(Minkowski space) in
relativistic sections. The
distinction is always
stated.

Counterspace Cs is
defined as the dual of
RP3. See App. E for full
projective geometry
framework.

UVG-specific construct.
Counterspace is the
geometric dual of
projective space, not a
physically separate
dimension. Full
treatment in App. E.

Isomorphic to the
algebra of Dirac
matrices. Graded
structure: grade-0
(scalars) through grade-
4 (pseudoscalar).
Boldface notation used
for multivectors.

Compact smooth
manifold. UVG uses
G(4,2) most frequently
for 2-plane
classifications in 4D
spacetime.

The PSU is topologically
S2. Area = 4nr?, with r =
2p for a PSU. S3 (three-
sphere) appearsin Ch. 9



Symbol Name Definition / Meaning in UVG First Notes
Appears
over S? are central to the UVG for higher-dimensional
holographic mass derivation. extensions.

T? Torus The two-dimensional torus S' x S'; Ch.12 T" = n-dimensional torus
models the topology of periodic appears in higher-
morphic field loop configurations dimensional
(closed morphic loops). Appears in compactification
UVG topological defect discussions of App. M.
classifications.

M Mobius A non-orientable manifold with a Ch.9 UVG-specific usage. The

Manifold single boundary component; Mobius topology is

employed in UVG to model
counterspace-space interface
topologies where orientation
reversal (inversion) occurs at the
vacuum boundary between
projective space and counterspace.

7. Category VI — Abbreviations & Acronyms

argued to be the natural
interface manifold
between RP2 and Cs.
Detailed in App. E.

Multi-letter abbreviations and acronyms used throughout the monograph, listed in alphabetical order. Standard

physics abbreviations are included for completeness alongside UVG-coined terminology.

Abbreviation  Full Form Meaning / Context in UVG First Notes
Appears
CMNR Cross-Modal UVG device class achieving Ch.18 Related to MNTR.
Nuclear nuclear excitation through
Resonator simultaneous coupling of
acoustic, electromagnetic, and
morphic field modes. See
Category lll.
EPR Einstein— The Einstein—Podolsky—Rosen Ch.11 Standard QM

Podolsky—Rosen thought experiment and abbreviation.
associated quantum

entanglement phenomena; UVG

interprets EPR correlations as

mediated by PSU lattice non-

local connections.



Abbreviation

GR

He-3

ICS

Li-6

MNTR

PA

PMFM

PSU

QCD

Full Form

General
Relativity

Helium-3

Individuated
Consciousness
Structure

Lithium-6

Morphic Nuclear
Transmutation
Resonator

Projector-
Accumulator

Polytropic
Memory Field
Model

Planck Spherical

Unit

Quantum
Chromodynamics

Meaning / Context in UVG

Einstein's general theory of
relativity; UVG recovers GR as
the long-wavelength continuum
limit of PSU lattice dynamics.

The isotope 3He; a primary
target nucleus in UVG MNTR
transmutation protocols.
Chosen for its low Coulomb
barrier and favourable morphic
coupling cross-section.

UVG formal model of a self-
sustaining morphic field
configuration above the
integrated information
threshold ®.. See Category Il

The isotope 5Li; secondary target
in MNTR/CMNR transmutation
experiments. Relevant to UVG
nuclear resonance protocols in
App. P.

UVG device class driving nuclear
transmutation via coherent
morphic field resonance at sub-
barrier energies. See Category
Il

UVG morphic field device and its
associated operator pair (P, A).
See Category lll and Category IV.

The UVG theoretical framework
for morphic memory encoding
via polytropic vacuum
deformation. See Category lll.

The irreducible geometric
guantum of the UVG vacuum
lattice; the spherical primitive of
diameter 285,. See Category | and
Category lll.

The quantum field theory of the
strong nuclear force; UVG
reinterprets colour confinement
as a consequence of PSU lattice
topological constraints.

First

Appears

Ch.4

Ch.

Ch.

Ch.

Ch.

Ch.

Ch.

Ch.

Ch.

17

11

17

17

14

10

15

Notes

Standard physics
abbreviation.

Standard isotope
notation.

UVG-coined term.

Standard isotope
notation.

UVG-coined term.

UVG-coined term.

UVG-coined term.

UVG-coined term.
Also appears as a

symbol subscript

(e.g., Vpsu).

Standard physics
abbreviation.



Abbreviation

QED

SR

uvaG

ZPE

Full Form

Quantum
Electrodynamics

Special Relativity

Universal
Vacuum
Geometry

Zero-Point
Energy

Meaning / Context in UVG

The quantum field theory of
electromagnetism; UVG derives
its coupling constant a
geometrically from PSU lattice
ratios.

Einstein's special theory of
relativity; emerges in UVG as the
kinematics of information
propagation through the
isotropic PSU lattice.

The overarching theoretical
framework of the monograph; a
geometric model of the
guantum vacuum as a discrete
lattice of Planck Spherical Units
from which all physical law
emerges.

The ground-state energy of a
guantum system at absolute
zero temperature; in UVG, the
ZPE of the vacuum is the total
Planck-energy content of all
PSUs, related to the
cosmological constant A.

8. Appendix to Notation Index

First

Appears

Ch.5

Ch.1

Ch.1

Ch.3

Notes

Standard physics
abbreviation.

Standard physics
abbreviation.

Marsden (2026).
The central subject
of this monograph.

The UVG
resolution of the
cosmological
constant problem
via ZPE
renormalisation is
presented in Ch.
16 and App. N.

The following three notes provide supplementary conventions essential for the correct interpretation of

all notation in this index and throughout the monograph.

(a) Units Convention

All physical quantities in Universal Vacuum Geometry 2.0 are expressed in Sl units (the International

System of Units) unless explicitly stated otherwise. The base Sl units employed are: metre (m) for length,

kilogram (kg) for mass, second (s) for time, ampere (A) for electric current, kelvin (K) for thermodynamic



temperature, mole (mol) for amount of substance, and candela (cd) for luminous intensity. Derived units
follow standard SI conventions.

In purely theoretical derivations where Planck natural units are adopted for algebraic simplicity — setting ¢ =
h = G = ks =1 — this is stated explicitly at the head of the relevant section or equation block and is always
rescaled back to Sl for any numerical result. Frequency quantities in acoustic resonance sections (Chapters 13,
18, and Appendices J, Q) are given in hertz (Hz). Magnetic field strengths are in tesla (T). Energies are in joules
(J) unless expressed in electronvolts (eV) for particle physics comparisons, in which case the conversion 1 eV

=1.602 x 107° J applies.

(b) Scalar, Vector, and Tensor Quantity Notation

UVG employs a consistent typographic convention to distinguish the grade (rank) of mathematical objects

throughout the monograph:

* Scalar quantities (grade 0): set in standard italic type — e.g.,, m, t, p, §.

* Vector quantities (grade 1): set in bold upright type — e.g., v, B, V. In component form, indexed as

v or v,
* Rank-2 tensors (grade 2 in tensor sense): set in bold italic or indicated by full index notation — e.g.,

G, Tw. The metric tensor g,y and stress-energy tensor T,y always carry two indices.

* Higher-rank tensors: always written in full index notation with the rank apparent from the number of

indices.
* Clifford multivectors: see note (c) below.

Einstein summation convention is adopted throughout: repeated upper and lower indices imply summation
over all values of that index (0 through 3 in spacetime; 1 through 3 in spatial contexts). Where this convention

is suspended, explicit summation symbols Z are used.

(c) Clifford Algebra Multivector Notation (Boldface Graded)



The Clifford geometric algebra C(3,1) is the primary algebraic language of UVG field equations. Multivectors
— the general elements of C(3,1) — are written in boldface and are graded according to the following system,
which holds throughout all 21 chapters and all 18 appendices:

* Grade 0 — Scalars: Standard italic (not bold): a € R.
* Grade 1 — Vectors: Bold upright: e1, €, €3, €. Basis vectors of C(3,1) satisfying {e;, j} = 2g;;.

* Grade 2 — Bivectors: Bold with two basis indices: 1, = e1€,. Represent oriented planes; encode

rotations and electromagnetic field bivectors.

* Grade 3 — Trivectors: Bold with three basis indices: @1,3. Represent oriented volumes.

* Grade 4 — Pseudoscalar: Bold capital | = €p123. The unit pseudoscalar of C(3,1); satisfies I = -1 in the

(3,1) metric. Acts as the duality operator.

* General Multivectors: Bold capital script letters (e.g., M, F, W) denote grade-mixed multivectors.

The grade projection operator (M), extracts the grade-k component.

The UVG electromagnetic field is written as the bivector F = E + IB, unifying the electric and magnetic fields in

a single grade-2 + grade-3 object. The morphic field operator M is a grade-1 section of the C(3,1) bundle over

the PSU lattice. All UVG field equations written in Clifford form are covariant under the full C(3,1) symmetry

group.

Cross-Reference Notice

For symbol definitions introduced in specific appendices (App. A through App. R), the "First Appears" field in
the tables above identifies the appendix letter directly (e.g., App.H). Readers should consult the full list of
Appendix titles in the monograph's front matter for the subject scope of each appendix. This Notation Index is
current as of the First Edition (2026) and encompasses all notation defined or employed through the final

revised manuscript.

Universal Vacuum Geometry 2.0 | Consolidated Notation Index | Michael Marsden, 2026 | First Edition | All notation

subject to revision in subsequent editions.
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