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Purpose: This appendix explains every technical term in simple language, so that anyone curious about the

universe can understand what we're proposing.

How to Use This Glossary

When you encounter a technical term in our papers, look it up here. We explain:

1. What it means in simple words
2. Why it matters for our theory

3. An everyday analogy when possible

Part 1: The Big Picture

What is the 3D+3D Theory?

Simple explanation: We propose that the universe has 6 dimensions instead of 4. We experience 3 dimensions
of space (left-right, forward-backward, up-down) and 1 dimension of time. But there might be 2 additional time

dimensions that are "curled up" so small we can't see them directly.

Analogy: Imagine an ant walking on a garden hose. The ant sees a long, one-dimensional path. But the hose
also has a circular dimension wrapped around it—the ant could walk around the hose, not just along it. For the
ant, that circular dimension exists but is "compact" (small and curled up). Similarly, our two extra time

dimensions might be curled up into a tiny shape at every point in space.

Why it matters: This hidden geometry might explain dark matter and dark energy—two of the biggest
mysteries in physics.

Part 2: Space and Time

Dimension

Simple explanation: A dimension is a direction you can move in.



e 3 spatial dimensions: You can move left-right, forward-backward, and up-down. That's three

independent directions.

e 1 time dimension: You move from past to future. You can't go backward (as far as we know).

In our theory: We add 2 more time dimensions, but they're curled up into a tiny loop.

Spacetime

Simple explanation: Space and time combined into one unified concept. Einstein showed that space and time

aren't separate—they're woven together into a single fabric called "spacetime."

Analogy: Think of spacetime like a stretchy rubber sheet. Heavy objects (like stars) bend the sheet, and that

bending is what we experience as gravity.

In our theory: Our spacetime has 6 dimensions (3 space + 3 time) instead of 4.

Compact Dimensions

Simple explanation: Dimensions that are "curled up" into a tiny loop or shape, so small we can't detect them

directly.

Analogy: Imagine a piece of paper. It looks 2-dimensional (length and width). But if you roll it into a very, very
thin tube, from far away it looks like a 1-dimensional line. The "wrapped" dimension is still there, just too small

to see.

In our theory: Two of the three time dimensions are compact—curled up into a tiny doughnut shape (called a

"torus") at every point in space.

Torus (T?)

Simple explanation: A doughnut shape. Mathematically, it's a surface with a hole in the middle.

How to visualize it: Take a rectangle and glue the top edge to the bottom edge (making a tube), then bend the

tube and glue the two circular ends together. You get a doughnut.

In our theory: The two compact time dimensions form a torus. This torus has a specific shape determined by

the golden ratio.




Signature

Simple explanation: In physics, "signature" tells you how many dimensions are "space-like" and how many are

"time-like."

e Space-like dimensions: You can move freely in both directions (left or right, forward or backward)

e Time-like dimensions: You can only move in one direction (toward the future)

Standard physics: Signature is (1,3) or written as (—,+,+,+), meaning 1 time and 3 space dimensions.

Our theory: Signature is (3,3) or (—,+,+,+,—,—), meaning 3 time and 3 space dimensions.

Part 3: Key Numbers

Golden Ratio (¢)

Simple explanation: A special number approximately equal to 1.618. It appears everywhere in nature and art.
Mathematical definition: ¢ = (1 +V5) /2 ~ 1.618033988749...
Where you see it:

e Spiral shells of nautilus
e Arrangement of seeds in sunflowers
e Proportions of the Parthenon

¢ Your own body (ratio of forearm to hand)

Special property: ¢> = ¢ + 1. It's the only positive number where the square equals itself plus one.

In our theory: The shape of the compact time torus has proportions determined by ¢. This isn't arbitrary—¢

emerges as the unique stable configuration.

Planck Mass (M_Pl)

Simple explanation: A fundamental unit of mass derived from the basic constants of nature. It's incredibly

large by particle physics standards: about 1.22 x 10** GeV, or roughly 0.02 milligrams.

Why it matters: The Planck mass represents the scale where quantum mechanics and gravity both become

important. It's the "natural" unit of mass in fundamental physics.



In our theory: We derive other masses (like the electroweak scale) from the Planck mass using geometric

factors.

Hubble Constant (Ho)

Simple explanation: The rate at which the universe is expanding. Currently measured as about 70 km/s per

megaparsec.

What that means: For every megaparsec (about 3.26 million light-years) of distance, galaxies are moving

away from us 70 km/s faster.

In our theory: Ho appears in our formula for dark energy density.

Electronvolt (eV)

Simple explanation: A tiny unit of energy used in particle physics. One electronvolt is the energy gained by an

electron moving through 1 volt of electric potential.
Scale reference:

e 1 eV =energy of infrared light

e 1keV (1,000 eV)= X-ray energy

e 1 MeV (1,000,000 eV) = nuclear reaction energy

e 1GeV (1,000,000,000 eV) = mass-energy of a proton

e 125 GeV = mass-energy of Higgs boson

In our theory: We predict the electroweak scale is about 122 GeV.

Part 4: Forces and Coupling Constants

The Four Fundamental Forces

1. Gravity: Holds planets in orbit, keeps you on Earth. Weakest force, but infinite range.
2. Electromagnetism: Light, electricity, magnetism, chemistry. Holds atoms together.

3. Strong nuclear force: Holds protons and neutrons together in atomic nuclei. Very strong but very short

range.

4. Weak nuclear force: Responsible for radioactive decay. Short range.



The puzzle: Why do these forces have the strengths they have? Nobody knows. They're just measured
experimentally.

Our theory: We derive the strengths from geometry!

Coupling Constant

Simple explanation: A number that tells you how strong a force is. Larger number = stronger force.
Examples:

e o_em =~ 1/137 (electromagnetic, quite weak)

e o _s=0.12 (strong force, much stronger)

In our theory: We derive these numbers from the golden ratio:

e o _em=1/(16n¢?)

e o _s=5/(16¢%

Fine Structure Constant (a)

Simple explanation: The strength of the electromagnetic force. It's approximately 1/137 = 0.0073.
Why "fine structure': It determines the fine details (fine structure) of atomic energy levels.

Famous mystery: Physicists have wondered for a century why o = 1/137. Feynman called it "one of the

greatest damn mysteries of physics."

Our theory: We predict o._em = 1/(16m¢?) = 0.0076, close to the measured value at high energies.

Weak Mixing Angle (60_W)

Simple explanation: An angle that describes how the electromagnetic and weak forces are related. They're

actually two aspects of a single "electroweak" force.

The value: sin’0 W = 0.231

Our theory: We predict sin’0 W = 1/¢* = 0.236, within 2% of the measured value.




Part 5: Cosmology

Dark Matter

Simple explanation: Galaxies rotate faster than they should based on visible matter. Either there's invisible

"dark matter" providing extra gravity, or our understanding of gravity is incomplete.
The evidence: Galaxy rotation curves, gravitational lensing, cosmic structure formation.
Standard explanation: Some unknown particle we haven't detected yet.

Our theory: There is no dark matter particle. The effects come from the geometry of the compact time

dimensions, which creates a "screening" effect that modifies gravity at galactic scales.

Dark Energy

Simple explanation: The universe's expansion is accelerating. Something is pushing space apart. We call this
"dark energy."

The problem: Quantum field theory predicts dark energy should be 10'*° times larger than observed. This is the
worst prediction in the history of physics.

Our theory: Dark energy density is exactly p. A =M? Pl x H¢?. No fine-tuning needed. It emerges from the
geometry.

Cosmological Constant (A)

Simple explanation: A term in Einstein's equations representing the energy density of empty space (dark

energy).

History: Einstein introduced it, then called it his "biggest blunder," then it turned out the universe actually has

one!

Our prediction: A = Ho? (in appropriate units), matching observations to 2.5%.

Rotation Curve

Simple explanation: A graph showing how fast stars orbit at different distances from a galaxy's center.

What we expected: Stars far from the center should orbit slowly (like outer planets orbit the Sun slower than

inner planets).



What we observe: Stars orbit at nearly constant speed even far from the center. This is the main evidence for
dark matter.

Our theory: The screening effect from compact time dimensions flattens the rotation curve naturally, without
dark matter.

Part 6: Mathematical Concepts

Metric

Simple explanation: A mathematical object that tells you how to measure distances in spacetime.

Analogy: On a flat map, distance is simple: d*> = x> + y2. On a curved surface (like Earth), it's more complicated.
The metric encodes this.

In our theory: The 6D metric determines all the geometric properties of spacetime.

Compactification Radius
Simple explanation: The "size" of a curled-up dimension.
In our theory: The two compact time dimensions have radii:

e X2=4.30kpc (kiloparsecs)

e A=11.7kpc

Note: These aren't tiny like string theory dimensions! They're galactic-scale, which is why they affect galaxy
dynamics.

Modular Symmetry

Simple explanation: A special mathematical symmetry of the torus shape.

Analogy: A square has 4-fold symmetry (rotate 90° and it looks the same). A torus has more complex

symmetries related to how you can stretch and twist it.

Why it matters: This symmetry determines that the stable shape of our temporal torus has aspect ratio ¢.




Dedekind Eta Function (1)

Simple explanation: A special mathematical function that describes properties of a torus.
In our theory: We use 1n(i9) to calculate determinants and energy contributions from the compact dimensions.

Don't worry: You don't need to understand the details. Just know it's a well-studied mathematical object that

makes our calculations rigorous.

Kaluza-Klein Theory

Simple explanation: A 1920s idea that extra spatial dimensions could explain electromagnetism. If you have a
5th dimension curled into a tiny circle, particles moving around that circle would look like electric charge from
our 4D perspective.

Historical importance: First attempt to unify gravity and electromagnetism through geometry.

Our theory: We apply similar ideas, but to temporal dimensions instead of spatial ones.

Part 7: Particle Physics

Standard Model

Simple explanation: Our current best theory of particles and forces (except gravity). It describes:

e 6 quarks (up, down, charm, strange, top, bottom)
e 6 leptons (electron, muon, tau, and their neutrinos)
e Force carriers (photon, W, Z, gluons)

e Higgs boson

The problem: It has ~25 free parameters that must be measured, not predicted.

Our theory: We aim to derive some of these parameters from geometry.

Electroweak Scale

Simple explanation: The energy scale where electromagnetic and weak forces unite, about 100-250 GeV.
Key value: The Higgs vacuum expectation value v = 246 GeV.

Our prediction: po = 122 GeV = v/2, derived from pure geometry.



Higgs Boson

Simple explanation: A particle discovered in 2012 that gives other particles their mass. Mass = 125 GeV.

Our theory: The electroweak scale we predict (122 GeV) is remarkably close to v/2 and the Higgs mass. This

might not be coincidence.

Three Generations

Simple explanation: Particles come in three "families" or generations:

e lIst: electron, up quark, down quark (ordinary matter)
e 2nd: muon, charm quark, strange quark (heavier copies)

e 3rd: tau, top quark, bottom quark (heaviest copies)

The mystery: Why three? Nobody knows.

Our theory: The geometry of the compact torus naturally produces three generations through its topological
structure.

Part 8: Testing the Theory

Falsifiability

Simple explanation: A scientific theory must make predictions that could be proven wrong. If nothing could

possibly disprove it, it's not science.
Our falsifiable predictions:

e p A =M? Pl Ho* (can be tested with cosmological observations)
e sin*0 W = 1/¢* (can be tested with particle physics experiments)

e Specific rotation curve shapes (can be tested with galaxy surveys)

If these predictions are definitively wrong, our theory is wrong.




SPARC

Simple explanation: Spitzer Photometry and Accurate Rotation Curves—a database of 175 galaxies with

precise rotation curve measurements.

Why it matters: We test our theory against real galactic data, not just theoretical arguments.

Euclid Mission

Simple explanation: A European Space Agency telescope launched in 2023 to map the dark universe.

For our theory: Euclid will measure cosmic structure with unprecedented precision, providing tests of our

predictions.

Part 9: Philosophy of the Theory

Why the Golden Ratio?

The question everyone asks: Why would the universe care about ¢?

Our answer: ¢ isn't arbitrarily chosen. It emerges as the unique stable solution. When you ask "what shape is

stable for a temporal torus?", mathematics answers "the one with aspect ratio ¢."

Deeper thought: ¢ appears throughout nature because it represents optimal packing, stability, and growth.

Perhaps it's not surprising that fundamental physics would find the same optimum.

What About Causality?

The worry: Multiple time dimensions sound like they could create time travel paradoxes!

Our answer: The extra time dimensions are compact (curled up). You can't travel along them to your past. They

influence physics through geometry, not through creating alternate timelines.

Analogy: Extra spatial dimensions in string theory don't let you teleport. They just change the laws of physics.

Same here, but with time.

Is This Proven?

Honest answer: No. This is a theoretical framework that makes predictions. Those predictions match

observations surprisingly well (1-5% accuracy with zero free parameters). But "matches observations" is not the



same as "proven true."

What we claim: The framework is mathematically consistent, makes falsifiable predictions, and deserves

serious investigation.

What we don't claim: That we've solved physics. Nature will be the final judge.

Quick Reference Card
Term Simple Meaning
3D+3D 3 space + 3 time dimensions
Compact Curled up, too small to see directly
Torus (T?) Doughnut shape

¢ (golden ratio)

~ 1.618, appears everywhere in nature

M_PI (Planck mass)

Fundamental mass scale, ~10'° GeV

Ho (Hubble constant)

Rate of cosmic expansion

a (fine structure)

Strength of electromagnetism, ~1/137

6 W (mixing angle)

Electroweak unification angle

A (cosmological constant)

Dark energy density

Dark matter

Invisible mass (or geometric effect?)

Screening

How compact dimensions modify gravity

Final Thought

Physics can seem intimidating with its equations and jargon. But at its heart, it asks simple questions:

o What is the universe made of?

e Why does it behave the way it does?

o [Is there a deeper pattern beneath the complexity?

Our theory proposes that yes, there is a pattern—a geometric one, based on the golden ratio and the hidden

structure of time itself.



Whether we're right or wrong, these are questions worth asking. And now you have the vocabulary to follow

along.

Welcome to the journey.

"The most beautiful thing we can experience is the mysterious. It is the source of all true art and science." —

Albert Einstein
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