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Chapter 1

How to Read Symbols
No physics degree required

Mathematics uses symbols as shortcuts. Instead of writing "the fraction of dark energy in the universe
today," physicists simply write Omega

Q
. This book teaches you to read these symbols the way you

read a map: each symbol has a precise meaning, and once you know it, the language of physics
becomes clear.

The Three Golden Rules:

1. Greek letters = physical quantities (alpha, beta, gamma...)
2. Subscripts (small numbers/letters below) = specify WHICH version
3. Superscripts (small numbers/letters above) = powers or tensor components

Practical example:

Symbol Pronounced Meaning

OmegaQ
"Omega Q" Fraction of geometric dark energy

Omegam

"Omega m" (m =
matter)

Fraction of matter in the universe

tau2
"tau two" The second temporal dimension

lambda2
"lambda two" Range of the Q

2
 field
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Chapter 2

The Greek Alphabet for Everyone
The letters physicists use as shortcuts

The 3D+3D theory employs about 15 Greek letters. Here they all are, with pronunciation and meaning
within our framework. You do not need to memorize them — just know where to find them!

alpha Alpha   [AL-fah]
Metric coefficient for dimension tau

2
. Measures how

"open" the first extra temporal dimension is.

beta Beta   [BAY-tah]
Metric coefficient for tau

3
 and strength of Q-matter

coupling. The engine of geometric dark energy.

gamma
Gamma  
[GAM-ah]

Internal metric of the compactified dimensions. The
"mold" of the hidden dimensions.

delta Delta   [DEL-tah]
Perturbation: how "lumpy" matter is relative to the mean.
delta = 0 means perfectly smooth.

phi Phi   [FYE]

The golden ratio! phi = 1.618... Emerges naturally from
6D geometry. Not imposed — it falls out of the
equations.

lambda
Lambda  
[LAM-dah]

Characteristic scale: the distance over which a physical
effect acts. lambda

2
 = 4.3 kpc is the range of Q

2
.

tau
Tau   [TAU

(rhymes with

"now")]

The extra temporal dimensions! tau
2
 and tau

3
 are our

two extra time dimensions, wrapped around themselves.

Omega
Omega  
[oh-MAY-gah]

Cosmic density fractions. Omega
Q

 = geometric energy,
Omega

m
 = matter. They always sum to 1.

sigma Sigma   [SIG-mah]
Brane tension and surface density. Often capitalized as
summation operator.

mu, nu
Mu, Nu   [MYOO,

NOO]

4D spacetime indices (our visible world). Range from 0
to 3: time and three spatial dimensions.

xi
Xi   [KSEE (or

"ZYE")]

Q-Higgs coupling: how strongly Q-fields interact with the
Higgs boson.

psi Psi   [SIGH]
Wave function and fermionic fields (matter particles such
as electrons and quarks).
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Chapter 3

The Numbers of the Universe
Scale factor, redshift, Hubble, and the cosmic fractions

When we look at the universe on its grandest scales, a handful of key numbers describe its state.
Here they are:

a
Scale Factor
Measures the size of the universe relative to today. Today a = 1. When
the universe was half its current size, a = 0.5. At the start of the simulation,
a = 0.01 (the universe was 100 times smaller).

Like the zoom on a photo: a = 0.5 means everything was half its present
size.

Value: a = 0.01 (start) to a = 1.0 (today)

z
Redshift
How much light has been "stretched" travelling through the expanding
universe. Related to a by: z = 1/a - 1. z = 0 means today. z = 99 means the
primordial universe.

Like the pitch of a train whistle moving away: the farther it is, the lower
the pitch.

Value: z = 0 (today), z = 1 (half the age of the universe), z = 99 (primordial)

H0

Hubble Constant
The expansion rate of the universe today. Galaxies 1 Megaparsec away
recede at 67.4 km/s. The subscript "0" means "measured today."

The farther a galaxy, the faster it recedes. Like dots on a balloon being
inflated.

Value: H
0
 = 67.4 km/s/Mpc (Planck 2018)

Om
eg
aQ

Geometric Dark Energy Density
The fraction of the universe made of geometric dark energy. In the
3D+3D theory this energy is not mysterious: it emerges from the geometry
of the extra dimensions. It accounts for 68.5% of everything!

Imagine a pie: 68.5% is geometric energy, 31.5% is matter.

Value: Omega
Q

(z=0) = 0.685 (from 6D geometry, zero free parameters)
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Om
eg
am

Matter Density
The fraction of the universe made of matter (visible + dark in standard
physics). In 3D+3D no particulate dark matter is needed: the extra
gravitational effects come from geometry.

The remaining 31.5% of the cosmic pie. Stars, gas, planets, us.

Value: Omega
m

 = 0.315 (Planck 2018)

The Fundamental Rule:
Omega

Q
 + Omega

m
 + Omega

r
 = 1.000

The universe is FLAT. All energy fractions sum to exactly 1.
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Chapter 4

Six-Dimensional Geometry
Metric, extra dimensions, and the spacetime signature

The heart of the 3D+3D theory is the idea that spacetime does not have 4 dimensions (1 time + 3
space) but 6 dimensions: 3 of time and 3 of space. The 2 extra temporal dimensions are "rolled up"
on themselves at galactic scales.

( -, +, +, +, -, - )

This is the signature of our spacetime. Each sign indicates:
- = TEMPORAL dimension     + = SPATIAL dimension

First - : ordinary time (t) that we all experience
+, +, + : the three spatial dimensions (x, y, z)
-, - : the two extra temporal dimensions (tau

2
, tau

3
) — compactified!

tau

2, t
au3

Extra Temporal Dimensions
The two "hidden" time dimensions. They are compactified (wrapped
around themselves) with periods T

2
 = 30 years and T

3
 = 19 years. We

cannot see them directly, but their effects explain dark matter and dark
energy.

Like the surface of a tube: seen from afar it looks like a wire (1D), but up
close it has an extra wrapped dimension.

L2,
L3

Compactification Scales
How "large" the wrapped dimensions are. L

2
 = 9.5 light-years and L

3
 = 6.0

light-years. Connected to the periods by the canonical relation T = pi x L.

The radius of the "tube" in which the extra dimensions are rolled up.

Value: L
2
 = 9.5 ly, L

3
 = 6.0 ly | T

2
 = 30 yr, T

3
 = 19 yr

gA
B

The 6D Metric
The ruler of spacetime. It tells us how to measure distances and durations
in our 6-dimensional universe. Indices A and B run from 0 to 5 (6
dimensions). It is a 6 x 6 matrix encoding ALL the geometry.

Like a topographic map with contour lines: it tells you the shape of the
terrain at every point.
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alp
ha(
t),
bet
a(t)

Internal Metric Coefficients
Control how "open" the extra dimensions are at each cosmic epoch.
alpha(t) activates quickly (~1 million years). beta(t) activates slowly
(timescale: 10 billion years) and is the engine of dark energy.

Like a volume knob being turned up slowly: at the beginning the extra
dimensions were "off," today they are almost fully "on."

Value: tau
alpha

 ~ 1 Myr (fast), tau
beta

 = 10 Gyr (slow)
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Chapter 5

The Q-Fields: Hidden Waves
Q-fields, breathing scales, screening — the alternative to dark matter

When the extra temporal dimensions "breathe" (oscillate), they produce two fields called Q
2
 and Q

3
.

These fields modify gravity at galactic scales, explaining flat rotation curves without the need for
particulate dark matter.

Q2,
Q3

Scalar Q-Fields
The "waves" generated by the compactification of tau

2
 and tau

3
. Every

galaxy is immersed in a Q-field "halo" that modifies the gravity around it.
Their amplitude is extremely small (~10-40) but the gravitational effect is
enormous.

Like the sound waves of a hidden tuning fork: you cannot see it, but you
feel the vibrations.

la
mb
da2

Breathing Scale
The range of the Q

2
 field: 4.3 kpc (about 14,000 light-years). Within this

radius, the Q-field is strong and modifies gravity. Beyond it, the effect fades.
This is why rotation curves are flat at large radii.

Like the coverage radius of a WiFi router: strong nearby, weak far away.

Value: lambda
2
 = 4.3 kpc ~ 14,000 light-years

v3
D3
D

Universal 3D+3D Velocity
The additional velocity that the Q-field produces in rotation curves:
approximately 90 km/s. It is universal: the same for ALL galaxies above the
critical mass. This explains the Tully-Fisher relation.

Like a cosmic "speed limit" imposed by 6D geometry.

Value: v
3D3D

 ~ 90 km/s (universal)
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Mc
rit

Critical Mass
The minimum mass for a galaxy to "switch on" the Q-field effect. Below this
mass, galaxies behave normally (Newtonian). Above it, extra gravity
appears.

Like the minimum mass needed to ignite nuclear fusion in a star.

Value: M
crit

 ~ 2.4 x 1010 M
sun

S(r
)

Screening Function (Vainshtein)
Suppresses the Q-field in high-density regions (the solar system, stars).
This is why we see no 3D+3D effects on Earth: screening hides them. They
appear only at galactic scales.

Like a shadow cone: at the center (high density) the signal is blocked. At
the edges (low density) it emerges.
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Chapter 6

Fundamental Constants
Golden ratio, couplings, and the scales of nature

phi

Golden Ratio
The number 1.618034... In 3D+3D it emerges naturally from the geometry
of 6D boost transformations (Lorentz transformations in the extra
dimensions). It is NOT imposed — it falls out of the equations! Physical
scales follow "ladders" based on powers of phi.

Like the proportions of a nautilus shell: the same mathematics governs
spacetime.

Value: phi = (1 + sqrt(5))/2 = 1.618034...

alp
ha-
1

Inverse Fine-Structure Constant
Measures the strength of electromagnetism: 137.036. In 3D+3D we derive it
from geometry: alpha-1 = 137 with a 0.0014% error. One of the most
precise results of the theory.

The "volume" of the coupling between light and matter. The magic
number of physics.

Value: alpha-1 = 137.036 (measured) vs 137 (3D+3D)

sin
2th
eta

W

Weinberg Angle
Measures the mixing between the electromagnetic and weak nuclear
forces. In 3D+3D: sin2theta

W
 = (3 - phi)/6, a purely geometric formula.

Like the tilt angle between two forces of nature that "blend" together.

Value: (3 - phi)/6 = 0.2303 (3D+3D) vs 0.2312 (measured)
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la
mb
da1

3

Cosmic Web Scale
The characteristic spacing of the cosmic web: 0.856 Mpc (about 2.8 million
light-years). This is the scale at which 6D geometry imprints a periodic
pattern on the distribution of galaxies.

Like the mesh of a fishing net: galaxies are arranged in filaments and
nodes at this spacing.

Value: lambda
13

 = 0.856 Mpc ~ 2.8 million light-years
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Chapter 7

The N-Body Simulation
Decoding the numbers scrolling across your terminal

When you run the 3D+3D simulation, you see lines like this:

Step   42/500 | a=0.821 z=0.2 | delta_rms=0.542 | Omega_Q=0.549 | Q2=3.85e-46 [1 iter] |

ETA: 1s

Here is what each field means:

Step 42/500 Current time step out of 500 total

a = 0.821 Scale factor: the universe is at 82.1% of its present size

z = 0.2 Redshift: we are looking ~2.4 billion years into the past

delta_rms = 0.542 Lumpiness of matter (0 = smooth, ~1 = structures formed)

Omega_Q = 0.549 Geometric energy is 54.9% of the total (growing toward 68.5%)

Q2 = 3.85e-46 Amplitude of the Q
2
 field (extremely small but nonzero)

[1 iter] The Q-field solver converged in 1 iteration (stable)

ETA: 1s Estimated time to completion

A Note on Scientific Notation:

3.85e-46 means 3.85 x 10-46

That is 0.000...000385 with 45 zeros after the decimal point.
It is an incredibly small number, but it is not zero!
The fact that it is so small confirms that the Q-field is in the valid EFT (Effective Field Theory)
regime.
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Chapter 8

Complete Reference Table
All essential symbols at a glance

Symbol Name Meaning Value

a Scale factor Size of the universe 0.01 – 1.0

z Redshift Cosmic time 99 – 0

H
0

Hubble Expansion rate 67.4 km/s/Mpc

Omega
Q

Geometric DE 6D energy (68.5%) 0.685

Omega
m

Matter Matter (31.5%) 0.315

delta Overdensity Lumpiness of matter 0 – 1+

P(k) Power spectrum Structure per scale (Mpc/h)3

g
AB

6D metric Spacetime ruler 6 x 6 matrix

tau
2
, tau

3
Extra times Wrapped dimensions Periods 30, 19 yr

L
2
, L

3
Compact. scales Dimension radii 9.5, 6.0 ly

T
2
, T

3
Periods T = pi x L 30, 19 yr

alpha(t) Metric tau
2

Extra dim. opening ~1 (today)

beta(t) Metric tau
3

Dark energy engine ~0.30 (today)

Q
2
, Q

3
Q-fields Waves from extra dim. ~10-40

lambda
2

Breathing scale Q-field range 4.3 kpc

M
crit

Critical mass Q-effect threshold 2.4 x 1010 M
sun

v
3D3D

3D+3D velocity Extra from geometry ~90 km/s

S(r) Screening Local suppression 0 – 1

phi Golden ratio From 6D geometry 1.618034...

alpha-1 Fine structure EM strength 137.036

lambda
13

Cosmic web scale Cosmic web mesh 0.856 Mpc

Cosmology 6D Geometry Q-Fields Constants
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"Mathematics is the language with which God has written the universe."

— Galileo Galilei

In the 3D+3D theory, that language has six dimensions.
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