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Infinity as

Dimensional Insufficiency

A Proposal

When geometry breaks, upgrade the dimension — you get a finite answer.If you do not

upgrade, geometry breaks. That is the proposal.

Shrikant Bhosale — twistpool.com — 2026

Every infinity in mathematics and physics is a confession:I am
trying to measure something in a space too small for it.Give me one

more dimension and I will give you a finite number.’
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Part One

The Feynman Version — For Every Curious Mind

1. The Square That Cannot Hold the Sphere

Draw a square on paper. Now fit a sphere inside it.

It does not work. Not because the sphere is too big. Because the sphere is
three-dimensional and the square is two-dimensional. The container is the wrong kind
of thing. You can project the sphere — draw a circle — but the circle is not the sphere.

Something overflows.

The overflow IS the infinity. It is not a mystery. It is a shape

— the shape of the dimensions you are missing.

Upgrade to 3D. The sphere fits. No overflow. No infinity. The geometry stops breaking.

But now: what is the sphere inside of? 3D space itself. And 3D space — from inside —
looks infinite. The geometry breaks again, one level higher. Upgrade to 4D curved

spacetime. That infinity resolves. A new horizon appears.

Every upgrade resolves one infinity and immediately reveals the next. Not because the
universe is playing tricks. Because this is what dimensions do. Every container has a

boundary. At every boundary, the next container looks infinite — until you step into it.
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A dimension is a container. Every container has a boundary. At the
boundary of every container, the next container looks infinite — until

you step into it.

2. The Never-Ending Story of Sets

Russell’s Paradox

In 1901, Russell found a crack in the foundation of mathematics. Consider: the set R of

all sets that do not contain themselves. Does R contain itself?

If yes — it should not be in R. Contradiction. If no — it should be in R. Contradiction.

The set tried to contain itself. The container was too small

for its own contents. A dimension was missing.

The fix: add the dimension of type or rank. Sets live at specific ranks. A set cannot
contain itself because it would have to be of a higher rank than itself simultaneously.
Paradox resolves. Immediately: is there a set of all ranks? New paradox. Same structure,

one level higher.

The Mandelbrot Set: Infinity in a Bounded Region

The Mandelbrot set fits inside a circle of radius 2. Finite. Bounded. But its boundary has
infinite complexity at any finite resolution. Zoom forever and new structures always

appear.

Why? The boundary has fractal dimension exactly 2 — not 1 (a smooth line), not 2 (a

filled area). Exactly 2, the precise fractional upgrade needed.
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Measure the Mandelbrot boundary with integer
dimensions and it overflows to infinity. Measure it with

fractal dimension 2 and it becomes finite.

This is the most radical extension of the proposal: the missing dimension is not always a
whole number. Sometimes the universe requires a fractional upgrade. The infinity is

telling you the exact fraction.

FEYNMAN SAYS Nature does not care about our preference for whole numbers. If
the structure needs dimension 1.58 to be finite, then 1.58 it is. When geometry
breaks, the missing dimension might be a fraction. The infinity is pointing at it

precisely.

Godel: The Logical Version

In 1931, Godel proved that any formal system powerful enough to do arithmetic contains
true statements unprovable within that system. The system tries to contain all
mathematical truth. Mathematical truth has higher-dimensional structure than any
single system. The truth overflows. Upgrade to a stronger system: the previously
unprovable becomes provable. New unprovable statements appear at the next level.

Same structure. Always.

The never-ending story of mathematics is not evidence that
mathematics is broken. It is evidence that mathematical reality has
more dimensional structure than any finite framework can contain

— and that every upgrade reveals the next layer.

3. When Physics Geometry Breaks
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The singularity: 3+1D failing at Planck density

General relativity works across an enormous range. Press it to Planck density and it
produces infinity. Volume — 0. Density — . The 4D framework cannot contain what is

happening there.

Upgrade: add the information surface dimension. The Bekenstein bound says maximum
information in any region is proportional to its surface area, not volume. Apply this:

density ceiling p_ crit appears. Infinity resolves. Singularity becomes bounce.

THE UPGRADE From 3+1D spacetime volume geometry. To 3+1D + information
surface dimension. Missing dimension: the Bekenstein bound. Add it: infinity —

p_crit. Bounce replaces singularity.

The fine structure constant: 4D failing to see 5D geometry

In 4D physics, a = 1/137 is mysterious. Pure number. Unmeasurable from first

principles. The 4D framework lacks the dimension to derive it.

Upgrade: 5D constraint geometry with Ss symmetry. In this space, a is a projection —
the shadow a 5D structure casts onto 4D. The 4D physicist sees a mystery. The 5D

framework sees a geometric inevitability.

THE UPGRADE From 4D quantum field theory with a as input. To 5D constraint
geometry with Ss symmetry. Missing dimension: the fifth constraint channel. Add

it: a becomes a projection of kernel K. Mystery — geometry.

Quantum gravity: still waiting for its upgrade

GR and quantum mechanics together produce infinities at the Planck scale. The
dimensional insufficiency interpretation: we are trying to contain a higher-dimensional
structure in a framework that lacks the capacity. The infinities are not technical

difficulties. They are diagnostic. They are pointing at the missing dimensions.
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Every infinity in physics is a map. It shows you the exact
shape of the missing dimensions. The art is learning to

read the map.

4. The Observer’s Missing Dimensions

The ISL framework adds the dimension pure physics has always left out: the observer.

Pure physics describes without reference to who is describing. When it attempts to
derive experienced time — the before-and-after that requires memory — it lacks the
relevant dimension and produces either mysticism or silence. The hard problem of

consciousness is this dimensional insufficiency made famous.

The upgrade: add the five observer architecture dimensions — resolution p, memory M,
horizon ©, gap AII, ISL ratio R. Experienced time becomes derivable rather than

assumed. The mystery resolves into structure.

The Mobius structure of the observer is itself a dimensional statement.
Non-orientability is a topological dimension the orientable framework lacks. Add it:

self-reference without regress. Remove it: regress to infinity.

The hard problem of consciousness is hard because the frameworks
attempting to explain it are missing a dimension — the observer
architecture dimension. Add it, and experienced time stops being

mysterious and starts being structural.
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5. The Proposal

THE DIMENSIONAL INSUFFICIENCY PROPOSALEvery
mathematical or physical infinity is a symptom of dimensional
insufficiency: the framework attempting the measurement lacks the
dimensional capacity — integer, fractional, or topological — to
contain the structure it is measuring.The fix is always the same:
identify the missing dimension. Add it. The infinity resolves into a
finite number.The new framework immediately has its own
boundary, at which a new infinity appears — pointing at the next
missing dimension.This sequence has no final term. Every
resolution reveals the next level. Progress is real. Completion is not

available.

The testable consequence

Wherever physics produces an infinity, there is a missing
dimension. The shape of the infinity identifies the
dimension. Find the shape, find the dimension, add it, test

the prediction.

VACUUM ENERGY QFT predicts vacuum energy density 1012° times too large. The

missing dimension caps it. The Bekenstein bound and the ISL saturation operator
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are candidates. The correct dimension, added, should reduce the prediction to the

observed value.

DARK MATTER / DARK ENERGY Lambda-CDM requires unknown components to
close the equations. These may be projections of higher-dimensional geometric
structure onto 4D. ISL Phase-Governed Gravity identifies dark matter as a laminar

phase of the vacuum — a 5D structure whose 4D projection looks like extra matter.

QUANTUM GRAVITY GR + QM produce infinities at the Planck scale. The Planck

scale is the boundary at which 4D geometry is genuinely insufficient. The missing

dimensions are what string theory, LQC, and related frameworks are reaching for.

What would falsify this

FALSIFIER 1 An infinity that persists after every possible dimensional upgrade — a

structure that remains infinite regardless of what dimensions are added.

FALSIFIER 2 A case where the infinity is resolved without adding any dimension —

where the universe is truly infinite in some dimension-independent sense.

FALSIFIER 3 A successful theory of quantum gravity that resolves all Planck-scale

infinities purely within 4D, without any dimensional addition.

None of these falsifiers has currently been demonstrated. The proposal stands.
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Part Two

The Formal Version — Precise Statements

F1. Definitions

F1.1 Dimensional capacity

Let F be a formal framework. The dimensional capacity dim(F) is the maximum
complexity of structure that F can finitely represent. This includes integer
spatial/temporal dimensions, fractional Hausdorff dimensions, topological dimensions
(orientability, connectivity), type/rank dimensions in set theory, and
information-theoretic surface dimensions.

F1.2 Dimensional insufficiency

A framework F is dimensionally insufficient relative to a structure S if:

dim required(S) > dim(F)
When a dimensionally insufficient framework attempts to represent S, the result is an

infinity — the framework’s honest signal that S exceeds its capacity.

F1.3 The resolution map
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Let F_{n+1} be the framework obtained by adding the missing dimensional capacity to
F_n. The resolution map R takes a structure S that appears infinite in F_n and returns

its finite representation in F_{n+1}:
R : (S, F n) - finite value(S) in F {n+1}

The strong form of the proposal: R always exists. The weak form — sufficient for

practical use — is that R exists for every known infinity in mathematics and physics.

F2. The Evidence Catalogue

Seven confirmed cases. Framework breaks. Missing dimension identified. Upgrade

applied. Infinity resolved. New boundary revealed.

FRAMEWORK: Euclidean geometry (2D)

Broke: Cannot represent sphere finitely — sphere overflows 2D
Upgrade: Add spatial dimension: move to 3D

Resolved: Sphere is a finite closed surface in 3D

New boundary: What is 3D space embedded in? Looks infinite from inside 3D

FRAMEWORK: Newtonian absolute space (3D)

Broke: Speed of light varies by frame — electromagnetism breaks
Upgrade: Add relativity of simultaneity: Minkowski 3+1D spacetime
Resolved: Speed of light frame-independent; EM infinities resolve

New boundary: Strong gravity: GR infinities appear at black hole centres

FRAMEWORK: General relativity (4D smooth manifold)
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Broke: Singularity: density — o, volume — 0 at Planck scale
Upgrade: Add information surface dimension: Bekenstein bound, p_ crit
Resolved: Singularity — bounce; density ceiling is finite

New boundary: What generated the pre-bounce state? Beyond current reach

FRAMEWORK: Naive set theory (no type hierarchy)
Broke: Russell’s paradox: set of all non-self-containing sets is self-contradictory

Upgrade: Add type dimension: sets have ranks, cannot contain equal/higher-rank

sets
Resolved: Paradox resolves; set theory is consistent within each type level

New boundary: Is there a set of all types? New paradox at meta-level

FRAMEWORK: Integer-dimensional geometry

Broke: Mandelbrot boundary: infinite complexity at any finite resolution
Upgrade: Add fractional dimension: Hausdorff dimension = 2 for the boundary
Resolved: Boundary length is finite when measured in dimension 2

New boundary: What is the fractal structure embedded in? Larger geometric space

FRAMEWORK: Peano arithmetic / any formal system

Broke: Godel: true statements unprovable within the system
Upgrade: Add meta-level: move to stronger system

Resolved: Previously unprovable statements become provable

New boundary: New unprovable statements appear at the next Godel level

FRAMEWORK: 4D quantum field theory
Broke: a is mysterious input; vacuum energy is 1012° times too large
Upgrade: Add 5D constraint geometry with Ss symmetry (ISL/Dual Projection)

Resolved: a becomes projection of kernel K; saturation operator caps vacuum

energy
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New boundary: Full quantum gravity; spacetime structure at Planck scale

F3. The Fractal Dimension Extension

The most radical consequence: the missing dimension is not always an integer.

Fractal structures have non-integer Hausdorff dimensions. The Mandelbrot boundary:
exactly 2. The Sierpinski triangle: log(3)/log(2) = 1.585. The Koch snowflake boundary:
log(4)/log(3) = 1.262. These are exact values — the precise fractional dimensions needed

to make the relevant structures finitely measurable.

FRACTIONAL EXTENSIONThe missing dimension that resolves an
infinity may be non-integer. When a structure has fractal character,
the resolution requires a fractional dimensional upgrade of
precisely the Hausdorff dimension of the structure.Finding the
missing dimension is therefore not always a matter of adding one
more integer. Sometimes it is finding the exact fraction the

structure requires.

Applied to physics: the boundary between spacetime and quantum fields, or the
information-theoretic surface of a black hole, may require fractional dimensional
descriptions that neither classical geometry nor standard QFT currently provides. The

infinities at these boundaries are pointing at the precise fractional upgrade needed.

F4. The ISL Observer as Dimensional Upgrade
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The ISL framework provides the observer dimension that pure physics lacks. The
observer architecture (p, M, ©, AIIl, R) is the dimensional upgrade that allows

experienced time to be derived rather than assumed.

The non-orientable topology of the observer is itself a dimensional statement. Add it:

self-reference without regress. Remove it: regress to infinity.

dim required(observer) = dim physics + dim observer architecture +

dim non orientability

Each term is a dimensional upgrade that resolves an infinity the previous framework

could not contain.

F5. Relation to the Scale Ladder

The Dimensional Insufficiency Proposal and the Scale Ladder are the same insight from
two angles — one from measurement and observer competence, one from formal

frameworks and dimensional capacity:

Scale upgrade < Dimensional upgrade

Every scale upgrade is a dimensional upgrade. Every dimensional upgrade is a scale
upgrade. Together: the observer builds scales by adding dimensions. Each added
dimension resolves one infinity and reveals the next. The sequence is the structure of

knowledge itself.
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The Proposal in One Sentence

When geometry breaks — upgrade the

dimension.

You get a finite answer.
If you do not —

geometry breaks.

That is the whole proposal. Everything else is unpacking.

S.B., 2026 — twistpool.com
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