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I. Abbreviations

August 2026

Abbreviation Expanded Term / Meaning

ZIDR Zero-Infinity Dimensional Recursion

0D /2D /3D / 4D  Zero / Two / Three / Four-Dimensional

CMB Cosmic Microwave Background

JWST James Webb Space Telescope

ACDM Lambda Cold Dark Matter (Standard Cosmology Model)
SW Sachs-Wolfe Background Plateau Effect

EPR Einstein-Podolsky-Rosen (Paradox)

ESA European Space Agency
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II. Mathematical Symbols & Variables

Symbol Definition

M Infinite-dimensional recursive universe manifold (M € £2)

D Infinite-dimensional dimensional state vector (Dy, Dy, D3, ... )

D, Scalar magnitude of the n-th recursive dimensional component

A Geometric recursion decay parameter (0 < A < 1)

pp(z) Local Dimensional Density Field

PD Global mean baseline of the Dimensional Density Field

Op(x) Emergent Dimensional Compression Potential

P, Critical threshold potential governing black hole gates

v Effective 4D spacetime projection metric tensor

s Flat background Minkowski metric tensor diag(—1,1,1,1)

K Fundamental dimensional internal coupling constant

l Multipole moment tracking angular scales

C Raw calculated angular power spectrum coefficients

D Scaled power spectrum formatting %C’l (uK?)

Go Continuous Gaussian geometric line-broadening dispersion opera-
tor

o Spectral line-broadening parameter (o = 1/0,)

O Characteristic structural coherence length

B; Large-scale boundary variance floor

Asw Large-scale Sachs-Wolfe equivalent amplitude

lo Boundary stabilization cutoff

leut High-multipole dissipation horizon

z Cosmological redshift
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Symbol Definition

Vet Effective volumetric projection horizon into 3D spacetime

R? Bounded structural norm across recursive dimensional layers
(X D2)

D(xi, xj) Multi-dimensional distance metric between two spatial points

Jaeom () Geometric force correction factor (Dark Matter alternative)

Pharyon () Cosmic web density distribution

a Conversion scaling parameter mapping ®p to physical observables

((I)phys = Oéq)D)

II1. Master List of ZIDR Framework Equations

Category

Equation

Description / Context

Geometry & Recur-
sion Constraints

Dy ~ [ Dy_1dn

Heuristic sequence scaling re-
lation driving recursive layer-
ing.

f(Dn) = Zgi

Structural decay function.

limy—yoo Dy =0

Convergence condition
grounding baseline thermal

floor.

dt* =3>° , g(D,,) dD2

Metric line element for emer-
gent time transit.

1D = 3202, D} < o0

Infinite-dimensional  Hilbert
space norm constraint
(M e 2).

Dpi1=AD, (0<A<1)

Linear recursive state vector
step rule.

Emergent Gravita-
tional Dynamics

g/“/(x’ D) = 6_2<I>D(x)n},u/

Localized 4D spacetime pro-
jection metric tensor.

V2®p(z) = kpp(x)

Spatial Poisson field equation
for dimensional potential.

g(x) = =Vop(z)

Emergent 3D gravitational
field vector.

Reff = KO Hzozl A2(n=1)

Geometric dilution factor de-
riving the absolute weakness
of gravity.

Null Geodesics &
Time Dilation Proof

cdr? = —ds? = —goo(we)c2dt?

Invariant interval for a sta-
tionary clock.

dte = e®p(ze) g

Clock rate translation be-
tween coordinate and proper
time.

d82:0:>6%=1

Null geodesic trajectory proof
establishing invariant c.

At, — Ate =0 = At, = At,

Coordinate duration conser-
vation during photon propa-
gation.



Category Equation Description / Context
l+z=7= wggggz; = e®n(@e) Cosmological redshift derived
purely as a potential gradient
effect.
A1, = A7, - e®p) = Ar, = Exact derivation of Type Ia
AT (1+ 2) Supernovae time dilation.
Thermodynamic T(0, ) % +97(9, ¢) Invariant isotropic thermal
CMB Spectrum baseline field.
D, = 1(124;1) C Standard power spectrum for-

matting.

pp(x) = pp + pp ()

Stochastic spatial variations
in dimensional density.

Cfinal = S~ G, (1,1 Civ Geometric convolution oper-
ator over raw multipole mo-
ments.

_1N\2
G, (LI = \/Q—exp( (l2;2) ) Line-broadening  dispersion

kernel across multipole space.

D, = l(l+1 [ga % raw] +Bl

Final continuous CMB power
spectrum profile.

Bl = ASW <1 — @712/1(%> lz/lcut

Large-scale boundary vari-
ance floor.

Black Hole Gates & ®p(z) > @, Critical structural threshold
Transitions defining a black hole gate.
3D —- 2D — 1D — 0D Sequential dimensional reduc-
tion preserving quantum info.
Pphys = a®p Scaling relation mapping in-
ternal updates to physical po-
tential.
SBH = ’Z’é’g Standard Bekenstein-
Hawking  entropy  target
limit.
Quantum Non- lim,,_o ajgn) = Zop Boundary limit mapping all

Locality & 0D
Proximity

3D coordinates to a shared 0D
origin.

Dz = |

ZOO A2 1)[ ( z)_Dn(xj)P

Multi-dimensional spatial dis-
tance metric.

Dark Matter & Dark
Energy Alternatives

feeom () o< KoV (Zn:l Dn(x)z)

Geometric force correction

factor replacing dark matter.

b

bryon<x) = POH ~y |sin(wn

Self-similar fractal mapping
deriving the cosmic web.

Lagrangian Action

(Appendix A)

Dy ()|
S

= Smanifold + Smatter

Total variational action of the
System.

£man1fold
-3 ZOO A2(n=1) g'uyaanaan
V(D)

Manifold Lagrangian density
with kinetic conditioning.



Category

Equation

Description / Context

V(D)

= 3 Mg Y021 Dyt — ADy)?

n=1

Self-interaction potential
driving states toward 0D.

A2=D0, D, = MZ[(1 + N)D,, —

)\(Dn—l + Dn+1)]

Coupled Euler-Lagrange wave
equations.

Statistical Testing

X

2 _

l

(DlZIDR_Dlobs)Q

2
9]

Likelihood chi-squared metric
against Planck satellite data.




