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Disclaimer

This document does not introduce new assumptions or parameters. It serves as a con-
sistency verification of the full scale hierarchy within the 3D+3D framework, demonstrating that
the scales already derived in previous papers form a closed, self-consistent chain with no internal
contradictions.

Abstract

We present a complete consistency verification of the scale hierarchy in the 3D+3D framework,
from Newton’s gravitational constant G_N through the Planck mass M_ Pl electroweak scale |,
Higgs VEV v, to fermion masses. All connections are derived from a single geometric structure: 6D
spacetime M = M x T2 with signature (3,3) and golden torus modulus =i/ .

The central result = ! is established by two independent methods: (1) numerical matching
with the observed Planck mass, and (2) operator-theoretic spectral analysis showing that the effec-
tive volume V_eff = (Im )2 = 1/ 2 implies ~ per degree of freedom. The convergence of these

independent derivations confirms the robustness of the framework.

The verification confirms that the framework is internally consistent with no dimensional or nu-
merical contradictions. The framework is either globally consistent or globally falsified by future
data—there is no middle ground.

1. Purpose of This Document
This document serves three critical functions:

1. Internal Consistency Check: Verify that all derived scales are mutually compatible

2. Close the Circle: Show that the hierarchy chain forms a closed loop with no free parameters

3. Reduce Cherry-Picking Risk: Demonstrate that individual results are not isolated coin-
cidences but part of a coherent structure




2. The Complete Hierarchy Chain

2.1 Chain Overview

G = Mpp <= pig = v <> my

Each arrow represents a derived relationship with zero free parameters.

2.2 Fundamental Scales

Scale Symbol Value Origin

Newton’s constant G N 6.674 x 10 "' m?/(kg - s?) Input (defines M_ PI)
Planck mass M_ Pl 1.221 x 10! GeV Y(c/G_N)

Geometric scale 122.2 GeV Derived from 6D geometry
Higgs VEV v 246.2 GeV v =42 X

Electron mass m_ e 0.511 MeV Base fermion scale

3. Link 1: G_N M_ Pl (Standard Definition)

The Planck mass is defined from Newton’s constant:

h
My, = G—C — 1.22089 x 10 GeV

N

Status: Definition (no derivation needed)

4. Link 2: M_ Pl (Compactification Relation)
4.1 The Compactification Formula

From the 6D — 4D dimensional reduction on the golden torus:
po = Mpy x €270 x =P/
For D = 6:

po = Mp; x e 127/

4.2 Numerical Verification

Component Value

M_PI 1.22089 x 10' GeV
¢ {-12} 4.2412 x 10!




Component Value

3 4.2361
(1.22089 x 10') x (4.2412 x 10') / 4.2361 = 122.2 GeV

4.3 Alternative Form (Golden Scaling Theorem)
From the Golden Scaling Theorem:

MPl — S013 % 61271'

Verification: - 3 = 521.00 - e {12 } = 2.354 x 10! - Product: 521 x 2.354 x 10' = 1.228 X
101 GeV - Observed: 1.221 x 10 GeV - Error: +0.62%

4.4 Physical Origin of the Factors

Factor Value Physical Origin

e {-12} 4.24 x 10' Topological suppression (6D instanton action)
3 4.236 Golden torus anisotropy correction
! 122.99 10 massive EW DOF on golden torus

4.5 Operator-Theoretic Derivation of per DOF

This subsection provides an independent derivation of the -scaling from spectral analysis, con-
firming the matching result.

4.5.1 The Kinetic Operator For a bosonic field on T2 |, the kinetic operator is:
(9 = _ATf& + m2

4.5.2 Spectral Zeta Function and Regularized Determinant The spectral zeta function is:

CO(S> = Z (An,m + m2>—s
(n,m)#(0,0)

The regularized determinant is:

log det() = —C4(0)

4.5.3 Standard Result (Kronecker Limit Formula) For a 2-torus with complex modulus :

det(—A) = (Tm )2 x [n()[4

where () is the Dedekind eta function.



4.5.4 Application to the Golden Torus For =i/:-Im()=1/ =0.618-| (i/ )|?> = 0.693 -
det’(-A) = (1/ )2 x | (i/ )| = 0.184

Logarithmic decomposition:
logdet(—A) = 2log(1/¢) + 4log|n(i/¢)| = —2log(¢) + const

4.5.5 Effective Volume and Mass Scale The effective volume of the torus depends on the
modulus:

Since mass scales inversely with volume in compactification:

1
T

=¢* = u~¢

4.5.6 Conclusion Two independent derivations converge:

Method Result Basis

Matching N = 10 from M_ Pl Numerical determination
Operator-theoretic =~ ~ per DOF Spectral analysis
Combined = 1 123 GeV Both agree

Status: Verified to 0.62% (two independent methods)

5. Link 3: v (Electroweak Symmetry Breaking)
5.1 The VEV Relation

The Higgs vacuum expectation value is related to the geometric scale by:

v:\/éxuo

5.2 Numerical Verification

Quantity Predicted Observed Error
v =42 X V2 x 122.2 = 172.8 GeV — —
v (direct)  249.4 GeV 246.22 GeV  +1.3%

Note: The factor 42 arises from the relationship between the Higgs mass parameter and the VEV
in the Standard Model potential.



Alternative derivation:
Using = !':
v =2uy = 2010 = 245.98 GeV
Compared to v = 246.22 GeV: Error = 0.1%
Status: Verified to 0.1-1.3%

6. Link 4: v m_ f (Fermion Masses)
6.1 The Yukawa Structure
Fermion masses are determined by:
v
mf:yfxﬁzyfxuo
where y_ f are Yukawa couplings derived from 6D geometry.

6.2 Top Quark (Strongest Prediction)

The top quark Yukawa is y_t 1 (order unity), giving:

m, = V2 x g = 172.8 GeV

Quantity Predicted  Observed Error
m_t 172.8 GeV  172.69 GeV  +0.06%

6.3 Lepton Mass Hierarchy

From the geometric mass formula (Paper LV):

my, = m, X expla - (k—1)Y/%]

where = 5.08and k=1, 2,3 fore, , .
Lepton Predicted  Observed Error
e 0.511 MeV  0.511 MeV (input)

105.5 MeV  105.66 MeV  0.15%
1827 MeV  1776.86 MeV  2.8%

6.4 Quark Mass Ratios



Ratio Predicted Observed Error

m_t/m_b 414 41.5 0.2%
m_c/m_s 11.4 11.8 3.4%

Status: Verified to 0.06-3%

7. Link 5: Gauge Couplings
7.1 Electroweak Mixing Angle

1
sin” Oy, = — = 0.2361
v

Quantity Predicted Observed FError
sin? W 0.2361 0.2312 2.1%

7.2 Strong Coupling
5

o = 557 = 0-1194

Quantity  Predicted Observed Error
_s(M_Z) 0.1194 0.1179 1.3%

Status: Verified to 1-2%

8. Link 6: Cosmological Constant
8.1 Dark Energy Density

The vacuum energy is:

Vy = M2,H2 = 2.87 x 10747 GeV*

where H is determined by the same 6D geometry.

Quantity Predicted Observed Error
_DE 287 x 10 GeV 280 x 10 GeV  2.5%

Status: Verified to 2.5%




9. Complete Consistency Table
9.1 All Derived Quantities

# Quantity  Formula Predicted Observed Error
1 M_PI 1Bx e {12} 1.228x10' GeV 1.221x10' GeV 40.62%
2 1 122.99 GeV ~122 GeV ~0%
3 v 21 245.98 GeV 246.22 GeV 0.1%
4 m_t 2 x 1 172.8 GeV 172.69 GeV 0.06%
5 m_H ~ 122.2 GeV 125.25 GeV 2.4%
6 sin?2_ W 1/3 0.2361 0.2312 2.1%
7 _ s 5/(16 2) 0.1194 0.1179 1.3%
8 m_/m_e e{} 206 206.8 0.4%
9 m_/m_ el @{1/}1)} 173 16.8 3.0%
10 _DE M2 Pl H? 2.87x10 GeV  2.80x10 GeV  2.5%

9.2 Statistical Summary

Error Range Count Examples

< 0.5% 4 M_PlLm t,v,m_ /m_e
0.5-2% 3 _ s, 8in?2 = W,
2-5% 3 m_H, DE m_/m__

Average error: 1.4%

9.3 Two Independent Derivations of per DOF

The central result = ! is derived by two independent methods:
Method Derivation Result
Matching M Pl/e{12} = "{N+3} = N =10 =1
Operator-Theoretic V_eff = (Im )2=1/2—> ~ =1

Convergence of two independent methods confirms robustness.

10. Dimensional Consistency Check
10.1 Scale Hierarchy
The hierarchy M_P1/ 10" is explained by:

13, 12
Mp, _ ¢ ><10€ " ©® x €27 = 1017
Ho 14

No fine-tuning is required.



10.2 Dimensional Analysis

All formulas are dimensionally consistent:

Relation Dimensions
=M_Pl x e {-12}/3 [Energy| = [Energy] x [1]
v =42 x [Energy| = [Energy]
m_f=y fx [Energy| = [1] X [Energy]
[ ]

_DE = M? Pl x H? Energy| = [Energy]? x [Energy]?

Status: All dimensions consistent

11. No Alternative Scenarios

This document presents one unique path through the hierarchy:

def e 2T/ p? V2 o Yy
Gy — Mpy ——— g —> v —> my

There are no “Scenario A / Scenario B” alternatives. The chain is: - Unique: Only one formula at
each step - Closed: Returns to G_ N through gravity - Parameter-free: All factors derived from
geometry

12. Falsification Criteria
The framework is globally falsified if ANY of the following occur:

1. Numerical: Future precision measurements show errors > 5% for any prediction
2. Structural: New particles discovered that don’t fit the DOF counting

3. Cosmological: Dark energy evolution detected (w -1)

4. Galactic: SPARC or WALLABY data incompatible with Q-field dynamics

The framework is either globally consistent or globally falsified by future data.

13. Conclusion

This document demonstrates that the 3D+3D framework forms a closed, self-consistent hier-
archy from Newton’s constant to fermion masses. Key findings:

All scales connected: G N M Pl v m_{ form a closed chain
Zero free parameters: Every factor has geometric origin

Typical accuracy: 0.1-3% across all predictions

No cherry-picking: Individual results are part of coherent structure
Falsifiable: Clear criteria for rejection by future data

U W

This is not a new result—it is verification that previous results are mutually consistent.



14. Connection to Previous Papers

Paper Content Connection
Golden Scaling Theorem M_Pl= 1B xe {12} Section 4
Paper XLVIII Fermion mass derivations Section 6
Paper LV Lepton mass formula Section 6.3
Paper Cosmological Constant _ DE derivation Section 8
Paper XXXVI Q-SM couplings Section 6
Paper LXIV Gauge couplings Section 7
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