
VisibLie_E8

A Theory Of Everything Visualizer
aka. The HyperComplex  HyperDimensional  Polytope X-ray Machine
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 as derived from Pascal's Triangle while trying to understand the Codes of GR/QM and SM physics, Quantum chemistry, 
 and the origins of Life from the genetic phyllotaxis of Fibonacci's sequence” - G. Moxness
 
 “Algebra without geometry is blind, geometry without algebra is dumb” - D. Hestenes
“… both are incomplete and powerless without computation.” - N. Murzin

By Greg Moxness

TheoryOfEverything.org

J Gregory Moxness’ (JGM) Independent Mathematica Analysis
of Jenny Lorraine Nielsen’s (JLN) Topological Unified Field Theory (TUFT)

This Mathematica Notebook was written by J. Gregory Moxness  https://www.TheoryOfEverything.org/theToE
This is an analysis of the 7/1/2026 (i.e. the PDF creation date - not page 1 listed date) version(s) of this paper.  
Note: The single pdf has 2 version copies. The main “condensed” version ends at page 89 
and the “dissertation version” (which is my reference for analysis) is appended below that to page 290:
It is a numeric analysis of my symbolic construction of the paper’s equations.  My theoretical analysis is ongoing.
It uses both Wolfram’s SI units with their curated PDG quantities and experimental error values and my new “More Natural Units of Measure” (UoM).
These are based on my 2001 8D group-theoretic scaling of  c, ℏ, 1 /GN, and 1 /H0 to α-8 (in comparison to JLN  α-16 of GN). 
JLN’s equation results are found to be (mostly) consistent with my symbolic / numerical analysis based on Wolfram curated PDG CODATA datasets.
JLNs Paper Page 1:
In[5900]:=

;

JLNs FQXI overview quip:
In[5901]:=

;

Cosmological Parameters (GN , v=VEV,  H0, Λ, ΩΛ=DE, ΩDM, Ωm )
Newton’s Gravitation Constant GN :
JLN reference snapshots:
Section 7.3 page 224



In[5902]:=

;

Section 7.5 page 226
In[5903]:=

;

JLN Supporting equations:
GN curated Wolfram MTM data and 2024 PDG CODATA
In[5904]:=

GravitationalConstant
Out[5904]=

6.674× 10-11 Meter3

Kilogram Second2
In[5905]:=

NATURAL@% /. cRep
Out[5905]=

1. NaturalLengthUnit3

NaturalMassUnit NaturalTimeUnit2
GN ≈ α

8 M-1 L3 T-2 from my new "More Natural" UoM based on 8 D geometric exponents for fine structure α-8.
In[5906]:=

UNITS@%

%
α-8

gc2
/. cRep

Out[5906]=

9.13592× 10-18 LengthUnit3

MassUnit TimeUnit2
Out[5907]=

0.999313 LengthUnit3

MassUnit TimeUnit2
We have the JLN GN derivation as α16 ℏ c = 1 ML3 T-2 in my UoM:
In[5908]:=

α16 c ℏ //. cRep
Out[5908]=

1. LengthUnit3 MassUnit

TimeUnit2
The square root of (dressed) Holonomy preFactor  2 π + α = 2.50808
In[5909]:=

2 π + α /. cRep
Out[5909]=

6.29048
In[5910]:=

% ;

Nvl@%
Out[5911]//NumberForm=

2.50808346347244
JLN GN value from eq. 451 using VEV (v)
In[5912]:=

(* JLN Prescription for GN *)

(2 π + α) ℏ c
α16

v2
/. slRep

% //. cRep
Out[5912]=

1.13692 c α24 ℏ

MassUnit2
Out[5913]=

9.14221× 10-18 LengthUnit3

MassUnit TimeUnit2
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In[5914]:=

GNtest = convert[%, SI]
Out[5914]=

6.67889× 10-11 Meter3

Kilogram Second2
In[5915]:=

Clear@GNHopf;
simplify@NSolve[GNHopf  GNtest, GNHopf]〚1, 1〛
Out[5916]=

GNHopf 
6.67889× 10-11 Meter3

Kilogram Second2
In[5917]:=

GNHopf = 6.67480 × 10-11
Meter3

Kilogram Second2
/. slRep

Out[5917]=

6.6748× 10-11 Meter3

Kilogram Second2
In[5918]:=

(* 6.67430 Meter3

Kilogram Second2
**)

GravitationalConstant

GravitationalConstantError
Out[5918]=

6.674× 10-11 Meter3

Kilogram Second2
Out[5919]=

1.5× 10-15 Meter3

Kilogram Second2
In[5920]:=

GNSI
Out[5920]=

(6.67430 ±0.00015)× 10-11 m3/(kg s2)
In[5921]:=

GravitationalConstantError = 1.5`*^-15
Meter3

Kilogram Second2
/. slRep

Out[5921]=

1.5× 10-15 Meter3

Kilogram Second2

JGM Symbolic Analysis:
In[5922]:=

(* JLNs GN ratio with most favorable exp. error *)
In[5923]:=

NvlgΔ1 =
6.6748

6.67445
/. slRep

Out[5923]//NumberForm=

1.00005243877773
In[5924]:=

(* JLNs GN ratio with SI center value *)

Nvl(**)gΔ2 = (**)simplify
GNHopf

GravitationalConstant
/. slRep

Out[5924]//NumberForm=

1.00007491422322
JLN' s GN is outside the CURRENT std. error by 4/ 3 = 3.3333
the range quoted is a historically wide range 6.672 - 6.676 but is now 6.67430 (±30)

In[5925]:=

doStdErr"GNHopf", "GravitationalConstant", 1,
Meter3

Kilogram Second2


GNHopf=
6.6748× 10-11 Meter3

Kilogram Second2

SI Std. Error =
1.5× 10-15 Meter3

Kilogram Second2

New/Old Std. Error = 0.0000749142
Std. Error Factor (<1 is inside Experimental Error) = 3.33333

Higgs VEV (v) Constant:
JLN Supporting equations:
Higgs VEV (v) derived from Fermi Constant (GF) curated Wolfram MTM data and 2024 PDG CODATA
In[5926]:=

VEVSI

(* VEV Wolfram curated is off by .2%, but v=1 2 GF is correct *)

VEVSI2 = convertoldSI
VEVSI

cSI2
/. slRep, Giga eVperC2

Out[5926]=

(3.9526 ±0.0032)× 10-8 kg m2/s2

Out[5927]=

eVperC2 Giga (246.70 ±0.20)
In[5928]:=

FermiCouplingConstantSI
Out[5928]=

4.54379(57± 23)× 1014 s4/(kg2m4)
In[5929]:=

(* GeV *)

FermiCouplingConstantPerGeV2

FermiConstantGeVPerC2 = oldSInoUnc@FermiCouplingConstantPerGeV2

GFGeV2 = convertFermiCouplingConstantPerkg2,
1

(Giga eVperC2)2


Out[5929]=

4.54380× 1014 Second4

Kilogram2 Meter4
Out[5930]=

4.54380× 1014

Kilogram2
Out[5931]=

0.0000116638

eVperC22 Giga2
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In[5932]:=

HiggsVacuumExpectationValue

HiggsVacuumExpectationValueError
Out[5932]=

3.95× 10-8 Kilogram Meter2

Second2
Out[5933]=

3.20435× 10-11
In[5934]:=

(* Convert GF to VEV *)

VEVSI3 = convert1 2 GFGeV2 , Giga eVperC2

VEVSI3Error = convertHiggsVacuumExpectationValueError
Kilogram Meter2

Second2
,
Giga eVperC2 Meter2

Second2


Giga eVperC2 Meter2

Second2
/. slRep

Out[5934]=

246.22 eVperC2 Giga
Out[5935]=

1.79751× 1016

Solving JLN GN eq. 451 for VEV (v) :
In[5936]:=

Clear@v;

simplify@NSolveGravitationalConstant  convert(2 π + α)
α16 ℏ c

v2
, SI, v〚2, 1〛

vevHopf = convert[Values@%, Giga eVperC2];
Nvl@%
convert[%, MassUnit]
% α4 /. cRep;
Nvl@%
Out[5937]=

v  4.38945× 10-25 Kilogram
Out[5939]//NumberForm=

246.23039926297080 eVperC2 Giga
Out[5940]=

8.29785× 108 MassUnit
Out[5942]//NumberForm=

2.35302772639393 MassUnit
In[5943]:=

(* JLNs GN ratio with most favorable exp. error *)

Out[-5] gΔ1 /. slRep;

Nvl@%

(* JLNs GN ratio with the SI center value *)

Out[-7] gΔ2 /. slRep;

Nvl@%
Out[5944]//NumberForm=

246.24331128414730 eVperC2 Giga
Out[5946]//NumberForm=

246.24884542206340 eVperC2 Giga
In[5947]:=

v = simplify
2 π + α

GN
α16 ℏ c //. cRepα

simplify[% /. cRep]

simplify% α4 /. cRep

vGeV = convert[%%, Giga eVperC2]
Out[5947]=

0.937855 MassUnit 2 π + α

α4
Out[5948]=

8.295× 108 MassUnit
Out[5949]=

2.35222 MassUnit
Out[5950]=

246.146 eVperC2 Giga
In[5951]:=

vE = Convertv c2 /. cRep, Giga eVperC2
Meter

Second

2

 /. slRep

Out[5951]=

2.21225× 1019 eVperC2 Giga Meter2

Second2
JGM Symbolic Analysis:
In[5952]:=

(* GN=1 *)

Nvl@simplify
2 π + α

GN

α16 ℏ c

v2
//. cRepα

Out[5952]//NumberForm=

1.00000000000000
In[5953]:=

doStdErr["v", "VEVSI3", Giga eVperC2, Giga eVperC2, False, False]
v=246.146 eVperC2 Giga
SI Std. Error = 1.79751× 1016

New/Old Std. Error = 0.000301189
Std. Error Factor (<1 is inside Experimental Error) = 4.12563× 10-18
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In[5954]:=

doStdErr["vevHopf", "VEVSI3", Giga eVperC2, Giga eVperC2, False, False]
Std. Error Factor (<1 is inside Experimental Error) = 5.83198× 10-19

New/Old Std. Error = 0.000042576
SI Std. Error = 1.79751× 1016

vevHopf=246.23 eVperC2 Giga
Std. Error Factor (<1 is inside Experimental Error) = 5.83198× 10-19

New/Old Std. Error = 0.000042576
SI Std. Error = 1.79751× 1016

vevHopf=246.23 eVperC2 Giga
Std. Error Factor (<1 is inside Experimental Error) = 5.83198× 10-19

New/Old Std. Error = 0.000042576
SI Std. Error = 1.79751× 1016

vevHopf=246.23 eVperC2 Giga
Std. Error Factor (<1 is inside Experimental Error) = 5.83198× 10-19

New/Old Std. Error = 0.000042576
SI Std. Error = 1.79751× 1016

vevHopf=246.23 eVperC2 Giga
Std. Error Factor (<1 is inside Experimental Error) = 5.83198× 10-19

New/Old Std. Error = 0.000042576
SI Std. Error = 1.79751× 1016

vevHopf=246.23 eVperC2 Giga

Hubble Parameter (H0 (≃68) CMB (≃73) Sn in tension), Cosmological Constant (Λ)
and ΩTotal=∑{Dark Energy (ΩΛ=DE), Dark Matter  (ΩDM), visible Matter (Ωm )} :
JLN reference snapshots:
In[5955]:=

;

In[5956]:=

;

JLN Supporting equations:
In[5957]:=

(* If the tension is not "a real thing", then Wolfram (and I) prefer to use CMB vs. SuperNova (Sn) distance ladder *)
In[5958]:=

HubbleConstant

Nvl@convert%,
Kilo Meter

Second Mega Parsec


Out[5958]=

2.2× 10-18

Second
Out[5959]//NumberForm=

67.66049157316472 Kilo Meter

Mega Parsec Second
In[5960]:=

(* c H0 *)
In[5961]:=

Nvl[cH0 = %% oldSI@cSI /. slRep]
Out[5961]//NumberForm=

2.02841050782073× 1010 Kilo Meter2

Mega Parsec Second2

e.q. 486
In[5962]:=

(* JLN Λobs is given as 2.85 10-122 *)
In[5963]:=

Λobs = CosmologicalConstant (lP Meter)2 /. slRep

Λth = 3 -
2+ζ[3]/24

α ;

Nvl[% /. cRep]
Out[5963]=

2.88794× 10-122
Out[5965]//NumberForm=

2.94012102576161× 10-122
In[5966]:=

ΛperΩΛ = 3 x
HubbleConstant

SpeedOfLight

2

;

Clear@ΛperΩΛx;

Nvl[ΛperΩΛx = ΛperΩΛ /. x  1 /. slRep]
Out[5968]//NumberForm=

1.60488066668929× 10-52

Meter2
In[5969]:=

(* Solve for equivalence to the observed CosmologicalConstant *)
In[5970]:=

Nvl[ΛperΩΛsol = Solve[ΛperΩΛ/ CosmologicalConstant  1 /. slRep, x]〚1〛]
Out[5970]//NumberForm=

{x  0.68889981850223}
In[5971]:=

(* Dimensionless Planck scaled ΛperΩΛ *)
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In[5972]:=

ΛperΩΛDimless = ΛperΩΛ (lP Meter)2 /. slRep;

Nvl[% /. x  1]
Out[5973]//NumberForm=

4.19211096756799× 10-122

JGM Symbolic Analysis:
In[5974]:=

Λth

Λobs
/. cRep

Out[5974]=

1.01807
In[5975]:=

(* ΩΛ @ ≃70% of ΩTot *)

ΩΛth = Λth/ΛperΩΛDimless /. Join[{x  1}, cRep, slRep]

Λobs/ΛperΩΛDimless /. Join[{x  1}, cRep, slRep]

(* But this is just the dimensionless h=H0/100 km/(s-Mpc) *)

Λobs/ΛperΩΛDimless /. Join[ΛperΩΛsol, cRep, slRep]
Out[5975]=

0.701346
Out[5976]=

0.6889
Out[5977]=

1.
Show that cH0 is the "AccelerationAssociatedWithCosmologicalExpansionRate" :
In[5978]:=

doStdErr"cH0", "AccelerationAssociatedWithCosmologicalExpansionRate",
Meter

Second2
,

Meter

Second2


cH0=
6.57358× 10-10 Meter

Second2
SI Std. Error = 5.24643× 10-12

New/Old Std. Error = 0.00445368
Std. Error Factor (<1 is inside Experimental Error) = 0.555556

The JLN value of ΛperΩΛx =
Λobs

Λth
is outside the CURRENT std. error by a factor of ≃ 30.

In[5979]:=

doStdErr"ΛperΩΛx", "CosmologicalConstant", Meter-2, Meter-2

ΛperΩΛx=
1.6× 10-52

Meter2
SI Std. Error = 1.6× 10-54

New/Old Std. Error = 0.5
Std. Error Factor (<1 is inside Experimental Error) = 31.2049

Unless adding the h scaling factor :
In[5980]:=

(* Adding the solution factor of 0.688... for equivalence *)

Nvl[ΛperΩΛx = ΛperΩΛ /. ΛperΩΛsol]

doStdErr"ΛperΩΛx", "CosmologicalConstant", Meter-2, Meter-2
Out[5980]//NumberForm=

1.10560200000000× 10-52

Meter2

ΛperΩΛx=
1.× 10-52

Meter2
SI Std. Error = 1.6× 10-54

New/Old Std. Error = 0.× 10-1

Std. Error Factor (<1 is inside Experimental Error) = 0.

Physical Constants (α, ℏ, c}
Fine Structure Constant (α):
JLN reference snapshots:
In[5982]:=

;

JLN Supporting equations:
In[5983]:=

;
In[5984]:=

vs2 = 8 π;
In[5985]:=

;
In[5986]:=

vs4vrp = 64 π5  9;
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In[5987]:=

;
In[5988]:=

vdn :=
π#

#!
&;

In[5989]:=

;
In[5990]:=

vs9 = 2× 5 vdn@5
Out[5990]=

π5

12
JGM Symbolic Analysis:
JLN α value from Wyler’ s 1969 constantfactor is "accurate to 6 figures and 0.00006%",
but it is still outside the CURRENT std. error by a wide margin (factor of ≃ 4000)
In[5991]:=

NvlαHopf =
vs2

vs4vrp

vs9

5× 25

1/4

/. slRep

Nvl@
1

%
Out[5991]//NumberForm=

0.00729734813003
Out[5992]//NumberForm=

137.03608244816430
In[5993]:=

Nvl@FineStructureConstant

Nvl[1/% /. slRep]
Out[5993]//NumberForm=

0.00729735256430
Out[5994]//NumberForm=

137.03599917759010
In[5995]:=

FineStructureConstantError
Out[5995]=

1.16758× 10-12
In[5996]:=

NvlαΔ1 =
α

αHopf
/. cRep

Out[5996]//NumberForm=

1.00000060765474
In[5997]:=

doStdErr["αHopf", "FineStructureConstant", 1, 1, False, False]

αHopf=
3× 33/4

16× 23/4 × 51/4 π11/4
SI Std. Error = 1.16758× 10-12

New/Old Std. Error = 6.08× 10-7

Std. Error Factor (<1 is inside Experimental Error) = 3797.84

Planck Constant (ℏ):
JLN reference snapshots:
In[5998]:=

;

JLN Supporting equations:
In[5999]:=

ℏ //. cRep
SI@%
NATURAL@%
Out[5999]=

1.24359× 1017 LengthUnit2 MassUnit

TimeUnit
Out[6000]=

1.05457× 10-34 Kilogram Meter2

Second
Out[6001]=

1. NaturalLengthUnit2 NaturalMassUnit

NaturalTimeUnit

SpeedOfLight (c ):
JLN reference snapshots:
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In[6002]:=

;

JLN Supporting equations:
CP4vol/S8vol Rs & W (from June 2025 version)
In[6003]:=

CP4vol =
(2 π)4

4!
Nvl@%
Out[6003]=

2 π4

3
Out[6004]//NumberForm=

64.93939402266828
In[6005]:=

Γ@
9

2
Nvl@%
Out[6005]=

105 π

16
Out[6006]//NumberForm=

11.63172839656745
In[6007]:=

S8vol =
2 π

9

2

Γ@ 9
2

Nvl@%
Out[6007]=

32 π4

105
Out[6008]//NumberForm=

29.68658012464836
In[6009]:=

16

24


32

105
Nvl@%
Out[6009]=

35

16
Out[6010]//NumberForm=

2.18750000000000
In[6011]:=

35

16
7× 5

24
Out[6011]=

35

16
Out[6012]=

35

16
In[6013]:=

CP4vol + S8vol
Nvl@%
Out[6013]=

34 π4

35
Out[6014]//NumberForm=

94.62597414731670
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In[6015]:=

CP4vol

S8vol
Out[6015]=

35

16
JGM Symbolic Analysis:
In[6016]:=

Rs =
CP4vol

S8vol

1/8

W =
35

16

1/8

Nvl@%
%%%  %%
Out[6016]=

351/8

2
Out[6017]=

351/8

2
Out[6018]//NumberForm=

1.10279174804171
Out[6019]=

True

unit length/time (Ltopo /Ttopo):
Ltopo  ℏ

c
(ML) ℏ

c
1

v=M
=L vs.  ℏ c(Mc2L)  ℏ c 1

v=M
= c2L (from June 21, 2026 - omitted in July version)

JLN reference snapshots:
In[6020]:=

;

JLN Supporting equations:
after eq. 3 - Ltopo Section 3.3 (and 5.2+ after eq, 137) again 
In[6021]:=

Ltopo = simplify@
ℏ

c v
/. slRep

% //. cRep
% α-4 //. cRep
1/%
convert[Ltopo, SI]
Out[6021]=

1.06626 α4 ℏ

c MassUnit 2 π + α
Out[6022]=

1.20555× 10-9 LengthUnit
Out[6023]=

0.425131 LengthUnit
Out[6024]=

2.35222

LengthUnit
Out[6025]=

8.01668× 10-19 Meter
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In[6026]:=

Ttopo = simplify@
Ltopo

c
/. slRep

% //. cRep
convert[%%, Second]
Out[6026]=

1.06626 α4 ℏ

c2 MassUnit 2 π + α
Out[6027]=

9.69407× 10-27 TimeUnit
Out[6028]=

2.67408× 10-27 Second
In[6029]:=

% α-12 //. cRep

Out[6029]=

0.117271 Second

Particle (≃bare rest) Masses (that run) 
JLN reference snapshots:
In[6030]:=

;
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In[6031]:=

;

;

JLN Supporting equations:
Section 6 Particle Mass Spectrum from Eigenvalues of the Beltrami–Hodge–Star Flow on the Universal Action 
eq. 336-343 6.12 Unified Knot-Complement Spectral Coupling
eq. 336 Confirmation via the Cheeger–Müller theorem
In[6033]:=

ℬ := ln - n2 ζ@3 + O1 /. slRep &;
ℬ@3
Out[6034]=

ln + O1 - 64 Zeta[3]
eq. 339-340 dPD Poincaré duality factor (Section 6.12)
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In[6035]:=

dPD[p_, k_] := Which[
p  1 && k  1, 1,
p  2 && k  2, 4,
p  2 && k  4, 2,
True, 1];

Table[{{p, k}, dPD[p, k], dPD[p, k]},
{p, 2}, {k, 4}] // MatrixForm

Out[6036]//MatrixForm=

{1, 1}
1
1

{1, 2}
1
1

{1, 3}
1
1

{1, 4}
1
1

{2, 1}
1
1

{2, 2}
4
4

{2, 3}
1
1

{2, 4}
2
2

       Unified Knot-Complement Spectral Coupling
In[6037]:=

σ3 =
ζ@3

(2 π)2
;

In[6038]:=

σpk[p_, k_] := σ3
1

dPD[p, k]
/. slRep;

Table{p, k}, σpkp, 2k, Nvl@σpkp, 2k,

{p, 2}, {k, 0, 2} // MatrixForm
Out[6039]//MatrixForm=

{1, 0}
Zeta[3]

4 π2

0.03044845705839

{1, 1}
Zeta[3]

4 π2

0.03044845705839

{1, 2}
Zeta[3]

4 π2

0.03044845705839
{2, 0}
Zeta[3]

4 π2

0.03044845705839

{2, 1}
Zeta[3]

16 π2

0.00761211426460

{2, 2}
Zeta[3]

8 π2

0.01522422852920
eq. 344-355 Section 6.13 Helicity Flux a from Hopf Self-Linking, Clifford Geometry and the Beltrami Determinant

Beltrami Determinant with Apéry’s constant ζ@3 and S9

In[6040]:=

{#, ζ@#, Nvl@ζ@#} & /@ (2 Range@8 - 1) // MatrixForm
Out[6040]//MatrixForm=

1 ComplexInfinity ComplexInfinity
3 Zeta[3] 1.20205690315959
5 Zeta[5] 1.03692775514337
7 Zeta[7] 1.00834927738192
9 Zeta[9] 1.00200839282608
11 Zeta[11] 1.00049418860412
13 Zeta[13] 1.00012271334758
15 Zeta[15] 1.00003058823631

eq. 345 Clifford geometric normalization & Effective Chern–Simons coupling from the Beltrami determinant
In[6041]:=

rCliff = 1 2 ;

γeff = (2 π)2  rCliff
Out[6042]=

4 2 π2
In[6043]:=

ζℬ@s_ := 
l=1

105 l (l + 2)

(l + 1)s
/. slRep;

ζℬ@2.
Out[6044]=

99 999.4
In[6045]:=

ζℬp0 = -σpk[1, 1]
Out[6045]=

-
Zeta[3]

4 π2
eq. 341-343 Spectral zeta function
In[6046]:=

(* σ3=S3 @ p=k=1 *)
In[6047]:=

inN@σpk[1, 1]
Out[6047]=

Zeta[3]

4 π2

0.0304485
In[6048]:=

(* σ5=S5 @ p=k=2 *)
In[6049]:=

inN@σpk[2, 2]
Out[6049]=

Zeta[3]

16 π2

0.00761211
In[6050]:=

(* σ5=S9 @ p=2; k=4 *)
In[6051]:=

inN@σpk[2, 4]
Out[6051]=

Zeta[3]

8 π2

0.0152242

eq. 346 effective helicity factor
In[6052]:=

Clear@κ;

κ@l_ :=
σpk[1,1]/l

(2 π)2
/. slRep;

inN@κ@6
Out[6054]=


Zeta[3]

24 π2

4 π2

0.0254592

eq. 347-350 Spectral zeta function with  framing number ℓ = 6 is unique
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In[6055]:=

inN@γeff
Out[6055]=

4 2 π2

55.8309
In[6056]:=

a = κ@l γeff l /. l  6;
inN@%
Out[6057]=

6 2 
Zeta[3]

24 π2

8.52845

eq. 354-355 Resulting spectral factor
In[6058]:=

ϕn@n_ := 
n

6
α /. slRep;

ϕn@#, Nvl[ϕn@# /. cRep], Nvl1 +
#

6
α /. cRep & /@ Range@6 // MatrixForm

Out[6059]//MatrixForm=

α/6 1.00121696532946 1.00121622542738
α/3 1.00243541166353 1.00243245085477
α/2 1.00365534080455 1.00364867628215
2 α/3 1.00487675455704 1.00486490170953
5 α/6 1.00609965472772 1.00608112713692
α 1.00732404312550 1.00729735256430

 Lepton Masses:
JLN reference snapshots:
In[6060]:=

;

In[6061]:=

;
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In[6062]:=

;

JLN Supporting equations:
eq. 356  Assembly of the Geometric Mass Scalar 6.15 Page 198
In[6063]:=

mgeom@n_ := (n + 1) a n-ζ@3 n
2 ϕn@n /. slRep;

#,

res1 = # + 1,

res2 = a # - ζ@3 #2 ϕn@# /. slRep,

Nres1 res2 /. cRep,

N[mgeom@# /. cRep] & /@ Range@3 // MatrixForm
Out[6064]//MatrixForm=

1 2 α/6 6 2 
Zeta[3]

24 π2 - Zeta[3] 3067.01 3067.01

2 3 α/3 12 2 
Zeta[3]

24 π2 - 4 Zeta[3] 645 073. 645 073.

3 4 α/2 18 2 
Zeta[3]

24 π2 - 9 Zeta[3] 1.0931× 107 1.0931× 107

eq. 362  Assembly of the Geometric Mass Scalar in Section 6.16.2 Page 199  (not used)
In[6065]:=

mgeom2@n_ := (n + 1) (a n-Dn@n) ϕn@n /. slRep;

#,

res1 = # + 1,
res2 = (a # - Dn@#) ϕn@# /. slRep,

Nres1 res2 /. cRep,

N[mgeom2@# /. cRep] & /@ Range@3 // MatrixForm
Out[6066]//MatrixForm=

1 2 7.32544 α/6 3064.08 3064.08
2 3 12.2504 α/3 646 161. 646 161.
3 4 14.7671 α/2 1.09341× 107 1.09341× 107

Table in Section 6.2 Mass Spectrum Follows from Universal Action Page 178
In[6067]:=

Λshell = 2 π vGeV κ@6 /. cRep

2×%
Out[6067]=

15.7082 eVperC2 Giga

Out[6068]=

31.4164 eVperC2 Giga

 Part (v) after eq. 306 & before eq. 307 in Section 6.2 Mass Spectrum Follows from Universal Action Page 178 (not used)
In[6069]:=

mshell@n_ := Λshell mgeom@n;

{#, mshell@#, res = N[mshell@# /. cRep]} & /@ Range@3 // MatrixForm
Out[6070]//MatrixForm=

1 31.4164 
α/6 6 2 

Zeta[3]

24 π2 -Zeta[3]
eVperC2 Giga 48 177.2 eVperC2 Giga

2 47.1246 
α/3 12 2 

Zeta[3]

24 π2 -4 Zeta[3]
eVperC2 Giga 1.01329× 107 eVperC2 Giga

3 62.8328 
α/2 18 2 

Zeta[3]

24 π2 -9 Zeta[3]
eVperC2 Giga 1.71707× 108 eVperC2 Giga

eq. 358 6.16.1. Quadratic Torsion Action and Sector Determinants
In[6071]:=

Clear[ζH, ζn, ζR, ζp0];

ζH[s_, a_] := 
k=0

∞

(k + a)-s /. slRep;

ζn[s_, n_] := ζH[s - 2, n + 1] - ζH[s, n + 1] /. slRep;

ζR@s_ := (1 + ζH[s, 2]) /. slRep;
In[6075]:=

Clear@ζpR;

ζpR@0 := -
1

2
Log[2 π] /. slRep;

ζpR@s_?EvenQ := With{n = -s/ 2},

(-1)n (2 n)!
ζ[2 n + 1]

22 n+1 π2 n
/. slRep;

In[6078]:=

inN@ζpR[-2]
Out[6078]=

- Zeta[3]

4 π2

-0.0304485
In[6079]:=

inN@ζpR[-4]
Out[6079]=

3 Zeta[5]

4 π4

0.00798381
In[6080]:=

ζp0@1 := -σpk[1, 1] +
Log[2 π]

2
/. slRep;

inN@ζp0@1
Out[6081]=

1
2
Log[2 π] - Zeta[3]

4 π2

0.88849
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In[6082]:=

ζp0@n_ := ζp0@1 +
j=1

n-1

(j (j + 2) Log[j + 1]) /. slRep;

{#, res = ζp0@#, N@res} & /@ Range@3 // MatrixForm
Out[6083]//MatrixForm=

1 1
2
Log[2 π] - Zeta[3]

4 π2
0.88849

2 3 Log[2] + 1
2
Log[2 π] - Zeta[3]

4 π2
2.96793

3 3 Log[2] + 8 Log[3] + 1
2
Log[2 π] - Zeta[3]

4 π2
11.7568

eq. 361 Casimir–determinant suppression
In[6084]:=

Dn@1 := 1.203011392;
Dn@2 := 4.806545406;
Dn@3 := 10.818228646;
Dn@n_ := n2 ζ@3;
eq. 363 6.16.3. Knot-Complement Torsion on S3
In[6088]:=

τ3K@1 := 1;
τ3K@2 := 1;

τ3K@3 := 3 ;

τ3K@n_ := 1;
{#, τ3K@#, Log@τ3K@#, N@Log@τ3K@#} & /@ Range@3 // MatrixForm
Out[6092]//MatrixForm=

1 1 0 0.
2 1 0 0.

3 3 Log[3]

2
0.549306

eq. 357  Complete lepton mass formula in Section 6.16 on Page 198
In[6093]:=

Clear@ΛHopf;
In[6094]:=

m@n_ := ΛHopf (n + 1) a n -Dn@n+
n α

6
+σpk[1,1]×Log@τ3K@n /. slRep;

DImensionless electron mass scale (meMeVscale) is what works in finding ΛHopf (which is not explicitly given as Λshell):
this is a dimensionally dependent factor
In[6095]:=

(* Using my ElectronMass definition *)

me@1

convert[%, Mega eVperC2]

(* Set a meMeVc2 scale factor *)

Nvl[meMeVscale = %/(Mega eVperC2) /. slRep]
Out[6095]=

4 MassUnit π

α
Out[6096]=

0.511 eVperC2 Mega
Out[6097]//NumberForm=

0.51099950153133
Solve used to find the shell normalization constant (as a ΛHopf Replacement Rule) for lepton mass predictions :
this is a dimensionally dependent factor
In[6098]:=

meMeVsol = Solve
m@1 /. cRep

meMeVscale
 1, ΛHopf〚1, 1〛

Out[6098]=

ΛHopf  0.00016806

JGM Symbolic Analysis:
Build the masses:
In[6099]:=



res = ΛHopf,

res0 = (# + 1),

res1 = res res0,

res2 = res1 a # -Dn@#+
# α

6
+σpk[1,1]×Log@τ3K@# & /@ Range@3 /. cRep /. meMeVsol // MatrixForm

Out[6099]//MatrixForm=

0.00016806 2 0.00033612 0.511
0.00016806 3 0.00050418 105.658
0.00016806 4 0.00067224 1776.86

Get the error factors:
In[6100]:=

eStr = {"e", "μ", "τ"};

eNameStr = {"ElectronMass", "MuonMass", "TauMass"};
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In[6102]:=

JoinStyle[#1, Bold, Blue] & /@

"gen", "p", "mTh", Column"mTh", "(MeV/c2)", Center, Column"mExp", "(MeV/c2)", Center,

"
mTh

mExp
", Column"Error", "(MeV/c2)", Center, Column[{"Error", "Fit", "≤1"}, Center],

#, eStr〚#〛,

res = m@#,
res0 = N[res /. cRep];
res1 = res0 /. meMeVsol;
Nvl@res1,
res2 = 103 mm〚Switch[#, 1, 1, 2, 2 #, 3, 2 # + 1]〛;
Nvl@res2,

Nvl@
res1

res2
,

Convert[ToExpression[eNameStr〚#〛 <> "Error"] Kilogram, Mega eVperC2]/(Mega eVperC2) /. slRep,
res1a = res1 Mega eVperC2;
res2a = res2 Mega eVperC2;
res3 = doStdErr["res1a", eNameStr〚#〛, Kilogram, Mega eVperC2, True, True];

Style[Ns@res3, If[res3 ≤ 1, Black, {Bold, Red}]] /. sizeListRep & /@ Range@3 // TableForm
Out[6102]//TableForm=

gen p mTh
mTh

(MeV/c2)

mExp

(MeV/c2)
mTh

mExp

Error

(MeV/c2)

Error
Fit
≤1

1 e 2 7.32544+
α

6 ΛHopf 0.51099950153133 0.51099894610000 1.00000108695200 1.57069× 10-10 0.04

2 μ 3 12.2504+
α

3 ΛHopf 105.65848955403760 105.65837450000000 1.00000108892493 2.35603× 10-6 0.07

3 τ 4 14.7839+
α

2 ΛHopf 1776.86191749211000 1776.86000000000000 1.00000107914642 0.117801 0.00
So JLN’s assertion of Higgs VEV (v) mass scale as the single input scale factor is False (unless there is a hidden me/mv factor in the prescription of ΛHopf.

 Boson Masses:
JLN reference snapshots:
In[6103]:=

;

JLN Supporting equations:
eq. 366-369 6.17  Boson Masses
aB, ζB and Z

tree

In[6104]:=

aB = - 2
α

π
/. slRep

% /. cRep
Out[6104]=

-
2 α

π
Out[6105]=

-0.00328496
In[6106]:=

ζB = 3
α

2 π
/. slRep

% /. cRep
Out[6106]=

3 α

2 π
Out[6107]=

0.00201162
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In[6108]:=

BTree@n_ := aB n+ζB n
2

inN[BTree /@ Range@3]

BTree /@ Range@3 /. cRep
Out[6109]=

-
2 α

π
+

3 α

2 π , -
2 2 α

π
+
2 3 α

π , -
3 2 α

π
+
9 3 α

2 π 

2.71828-0.174494 α, 2.718280.202341 α, 2.718281.13051 α
Out[6110]=

{0.998727, 1.00148, 1.00828}
r and k
In[6111]:=

Clear@r;

N@Solve
Sin@ 4 π

r

4 Sin@ π

r


1

4 Sin@ π

8

/. slRep, r

# /. 1  0 & /@ Values[%]〚All, 1〛
r1 = Re /@ %
r = Rationalize[r1〚2〛]
Out[6112]=

r 
3.14159

-0.392699 + 6.28319 1
if 1 ∈  , r 

3.14159

0.392699 + 6.28319 1
if 1 ∈  ,

r 
3.14159

(-2.01176 - 0.402991 ) + 6.28319 1
if 1 ∈  , r 

3.14159

(2.01176 + 0.402991 ) + 6.28319 1
if 1 ∈  ,

r 
3.14159

(-2.01176 + 0.402991 ) + 6.28319 1
if 1 ∈  , r 

3.14159

(2.01176 - 0.402991 ) + 6.28319 1
if 1 ∈  

Out[6113]=

{-8., 8., -1.50137 + 0.300751 , 1.50137 - 0.300751 , -1.50137 - 0.300751 , 1.50137 + 0.300751 }
Out[6114]=

{-8., 8., -1.50137, 1.50137, -1.50137, 1.50137}
Out[6115]=

8
In[6116]:=

(* is this related to l=6? *)

 = r - 2
l = 6;
Out[6116]=

6
mW = 1, mZ = 2, mH = 3
eq. 367 mW=B@1
In[6118]:=

B@1 :=
3

2
BTree@1 /. slRep;

B@1
% /. cRep
Out[6119]=

1

2
3 -

2 α

π
+

3 α

2 π

Out[6120]=

0.864923
eq. 368 mZ=B@2
In[6121]:=

rB := # + 2 &;

rBf := rB@# + 3
α

2 π
&;

(* This is off by ≃1/4000 to be within error bars, uncomment to resolve *)

B@2 :=
Sin@ 4 π

rBf@

4 Sin@ π

rBf@

(*).99975**) /. slRep;

In[6124]:=

B@2

% /. cRep
Out[6124]=

1

4
Csc

π

8 + 3 α

2 π

× Sin
4 π

8 + 3 α

2 π



Out[6125]=

0.653437
eq. 369 mH = B@3
In[6126]:=

(* May be a typo in JLN paper eq. 369 as it needs a factor of 2 *)
In[6127]:=

B@3 :=
2

3
BTree@3 /. slRep;

B@3
% /. cRep
Out[6128]=

2

3
-

3 2 α

π
+
9 3 α

2 π

Out[6129]=

0.672189
Per eq. 366, we introduce  mVEVsol Higgs VEV (v) as a scale factor here for boson mass predictions (also used for quarks below) :
this is a dimensionally dependent factor
In[6130]:=

Clear@mVEVsol;

mVEVsolSav =
convert[v, Giga eVperC2]

Giga eVperC2
/. slRep

Out[6131]=

246.146
eq. 366 ΛB
In[6132]:=

ΛB =
2

r
Sin

π

r
 -2 α /. slRep

Out[6132]=

1

2
-2 α Sin

π

8


Using eq. 357 ΛHopf and zero’ing the unused elements in mB@n:
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In[6133]:=

mB@n_ := mVEVsol ΛB B@n (n + 1) 0 a n -0 Dn@n+
n α

6
+0 σpk[1,1]×Log@τ3K@n /. slRep;

inN /@ mB /@ Range@3
mB /@ Range@3 /. cRep
Out[6134]=


1
2

3 0.-
11 α

6
-

2 α

π
+

3 α

2 π mVEVsol Sin π

8


0.331414× 2.718280.-2.00783 α mVEVsol
,

3
8
0.-

5 α

3 mVEVsol Csc π

8+
3 α

2 π

× Sin π

8
× Sin 4 π

8+
3 α

2 π



0.143506× 2.718280.-1.66667 α mVEVsol Csc 3.14159
8.+0.275664 α

× Sin 12.5664
8.+0.275664 α



,
4
3
0.-

3 α

2
-
3 2 α

π
+
9 3 α

2 π mVEVsol Sin π

8


0.510245× 2.718280.-0.369494 α mVEVsol


Out[6135]=

{0.326593 mVEVsol, 0.370555 mVEVsol, 0.508871 mVEVsol}
Now with mVEVsol evaluated:
In[6136]:=

mVEVsol = mVEVsolSav;

inN /@ mB /@ Range@3

mB /@ Range@3 /. cRep
Out[6137]=

 81.576 0.-
11 α

6
-

2 α

π
+

3 α

2 π

81.576× 2.718280.-2.00783 α
,

35.3235 0.-
5 α

3 Csc π

8+
3 α

2 π

× Sin 4 π

8+
3 α

2 π



35.3235× 2.718280.-1.66667 α Csc 3.14159
8.+0.275664 α

× Sin 12.5664
8.+0.275664 α



, 125.595 0.-
3 α

2
-
3 2 α

π
+
9 3 α

2 π

125.595× 2.718280.-0.369494 α


Out[6138]=

{80.3895, 91.2106, 125.256}
JGM Symbolic Analysis:
Build the masses collecting boson scaling factors before the  exponent as the bosonic ΛHopf and zero’ing the unused elements in mB@n:
In[6139]:=



res = mVEVsol ΛB,

res0 = B@#,

res0a = (# + 1),

res1 = res res0 res0a,

res2 = 0 a # - 0 Dn@# +
# α

6
+ 0 σpk[1, 1]× Log@τ3K@#,

res3 = res1 res2  & /@ Range@3 /. cRep // MatrixForm
Out[6139]//MatrixForm=

46.4156 0.864923 2 80.2918 0.00121623 80.3895
46.4156 0.653437 3 90.989 0.00243245 91.2106
46.4156 0.672189 4 124.8 0.00364868 125.256

Notice the numerical relationship between mW ↔ mH
In[6140]:=

inN
4

3

2

3
/. slRep

Out[6140]=

8

3 3

1.5396

JLN predicted mZ=91.1878 GeV /c2, but my JLN result is 91.210 GeV /c2 which puts it outside the error bars by a factor of 10.
Get the error factors:
In[6141]:=

bStr = {"mW", "mZ", "mH"};
In[6142]:=

JoinStyle[#1, Bold, Blue] & /@

"#", "p", "mTh", (*)"N@mTh",**)Column"mTh", "(GeV/c2)", Center, Column"mExp", "(GeV/c2)", Center,

"
mTh

mExp
", Column"Error", "(GeV/c2)", Center, Column[{"Error", "Fit", "≤1"}, Center],

#, bStr〚#〛,

res = mB@#,
res1 = res /. cRep;
Nvl@res1,
(* Get the experimental boson values *)

res2 = mm〚9 + # + If[#  3, 1, 0]〛 /. slRep;
Nvl@res2,

Nvl@
res1

res2
,

Convert[ToExpression[eNameStr〚#〛 <> "Error"] Kilogram, Giga eVperC2]/(Giga eVperC2) /. slRep,
res1a = res1 Giga eVperC2;

res2a = res2 Giga eVperC2;
res3 = doStdErr["res1a", bNameStr〚#〛, Kilogram, Giga eVperC2, True, True];

Style[Ns@res3, If[res3 ≤ 1, Black, {Bold, Red}]] /. slRep /. sizeListRep & /@ Range@3 // TableForm
Out[6142]//TableForm=

# p mTh
mTh

(GeV/c2)

mExp

(GeV/c2)
mTh

mExp

Error

(GeV/c2)

Error
Fit
≤1

1 mW 81.576 0.-
11 α

6
-

2 α

π
+

3 α

2 π 80.38952115703730 80.37900000000000 1.00013089435098 1.57069× 10-13 0.87

2 mZ 35.3235 0.-
5 α

3 Csc π

8+
3 α

2 π

× Sin 4 π

8+
3 α

2 π

 91.21055735944240 91.18760000000000 1.00025175966296 2.35603× 10-9 10.89

3 mH 125.595 0.-
3 α

2
-
3 2 α

π
+
9 3 α

2 π 125.25634947512010 125.11000000000000 1.00116976640652 0.000117801 0.69

 Weinberg angle (θW ):
JLN reference snapshots:
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In[6143]:=

;

In[6144]:=

;

JLN Supporting equations:
As done with leptons (λHopf) above, we introduce a  mW GeV c2 scale factor (mWGeVSol) for boson mass predictions:
this is a dimensionally dependent factor
In[6145]:=

WBosonMass
mWGev = convert[%, Giga eVperC2]
Out[6145]=

1.433× 10-25 Kilogram
Out[6146]=

80.3791 eVperC2 Giga
In[6147]:=

mWGeVSol = mWGev/(Giga eVperC2) /. slRep
Out[6147]=

80.3791
eq. 370-373 Weinberg angle (EM, Y , and 2 or gY , and g2 - not given)
but MZ is by definition related to the Wienberg angle (θW) MZ = MW Cos@θW
In[6148]:=

(* θW observed *)
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In[6149]:=

Clear@θW;
WBosonMass

ZBosonMass
θWobs = ArcCos@%
%/° "°" /. slRep
Out[6150]=

0.881
Out[6151]=

0.492
Out[6152]=

28.2 °
eq. 370 JLN θW

topo (0) as the undressed low energy Thompson limit
In[6153]:=

Nvlsin2θWtopo =
3.

4 π


Out[6153]//NumberForm=

0.23873241463784
In[6154]:=

(* ΔspecMZ
2=-.0075 *)

sin2θW = 1 -
WBosonMass

ZBosonMass

2

sin2θWtopo - sin2θW

2
/. slRep

Out[6154]=

0.223
Out[6155]=

0.00785959
In[6156]:=

NvlθWtopo = ArcSin@ sin2θWtopo 

θWtopo/° "°" /. slRep
Out[6156]//NumberForm=

0.51048733965571
Out[6157]=

29.2488 °
eq. 371
In[6158]:=

gWtopo =
4 π α

3

4 π

/. slRep

Nvl[% /. cRep]
Out[6158]=

4 π α

3
Out[6159]//NumberForm=

0.61977192787849
eq. 372
In[6160]:=

gpWtopo =
4 π α

1 - 3

4 π

/. slRep

(* eq. 373*)

Nvl[% /. cRep]
Out[6160]=

2
π

1 - 3
4 π

α

Out[6161]//NumberForm=

0.34707147992183
In[6162]:=

Nvl[αsobs = StrongInteractionStrengthAtZBosonMass]

Nvl[gsobs = StrongCouplingConstant]

gsobs  4 π %%
Out[6162]//NumberForm=

0.11810000000000
Out[6163]//NumberForm=

1.21823165676969
Out[6164]=

True
In[6165]:=

(* Note: This (correct as per page 214) 3=4 π2 equation is at odds with the Helical holonomy in eq. 430 resolving to 4 π1 -

which affects the solved value of αeff *)
In[6166]:=

3 = 4 π2;

5 = 8 π3;

dSU3 = 8;

dSU2 = 3;

Clear@αeff;

gsgeom = 4 π
dSU3

dSU2

3

5
αeff /. slRep

αsgeom =
gsgeom2

4 π
/. slRep

Out[6171]=

4 αeff

3
Out[6172]=

4 αeff

3 π
In[6173]:=

αeffSol = Solvegs  4 π αsgeom /. slRep, αeff〚1, 1〛
Out[6173]=

αeff  2.87
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In[6174]:=

αsgeom /. αeffSol

gsgeom /. αeffSol

%  gsobs
Out[6174]=

1.218
Out[6175]=

3.913
Out[6176]=

False
JGM Symbolic Analysis:
In[6177]:=

(* Theoretical mW using experimental Cos@θWobs (a tautological equivalence WRT the theoretical mZ mass above) *)
In[6178]:=

Bθobs@2 :=
N[mB@1 /. cRep]

Cos@θWobs
;

Bθobs@2

BθobsGeV = % Giga eVperC2 /. slRep

BθobsKg = convert[%, Kilogram]
Out[6179]=

91.1995
Out[6180]=

91.1995 eVperC2 Giga
Out[6181]=

1.62578× 10-25 Kilogram
In[6182]:=

doStdErr["BθobsGeV", "ZBosonMass", Kilogram, Giga eVperC2]
BθobsGeV=91.1995 eVperC2 Giga
SI Std. Error = 3.74359× 10-30

New/Old Std. Error = 0.000129816
Std. Error Factor (<1 is inside Experimental Error) = 5.63697
In[6183]:=

(* Theoretical mW using Cos@θWtopo (tautological equivalence) *)
In[6184]:=

Bθth@2 :=
N[mB@1 /. cRep]

Cos@θWtopo
;

Bθth@2

BθthGeV = % Giga eVperC2 /. slRep

BθthKg = convert[%, Kilogram]
Out[6185]=

92.1363
Out[6186]=

92.1363 eVperC2 Giga
Out[6187]=

1.64248× 10-25 Kilogram
In[6188]:=

doStdErr["BθthGeV", "ZBosonMass", Kilogram, Giga eVperC2]
BθthGeV=92.1363 eVperC2 Giga
SI Std. Error = 3.74359× 10-30

New/Old Std. Error = 0.0104027
Std. Error Factor (<1 is inside Experimental Error) = 451.715
In[6189]:=

(* Experimental vs. theoretical Cos@θ *)
In[6190]:=

Nvl@WeakMixingAngle

%/° "°" /. slRep
Out[6190]//NumberForm=

0.22305000000000
Out[6191]=

12.7798 °
In[6192]:=

doStdErr["θWtopo", "WeakMixingAngle", 1, 1]
θWtopo=0.510487
SI Std. Error = 0.00023
New/Old Std. Error = 1.28867
Std. Error Factor (<1 is inside Experimental Error) = 1249.73

 Quark Masses:
JLN reference snapshots:
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In[6193]:=

;

JLN Supporting equations:
eq.  374-398 6.18  Quark Masses
eq . 374-375
In[6194]:=

Δ2 := (# + 4)2 &;
Δ2 /@ Range@3 // MatrixForm
Out[6195]//MatrixForm=

25
36
49

In[6196]:=

dj := #2 - 1 #2 - 4 2 &;

dj[# + 2] & /@ Range@3 // MatrixForm
Out[6197]//MatrixForm=

20
90
252

In[6198]:=

ℬ5 := 16 +4 # + (# + 2)2 &;
ℬ5 /@ Range@3 // MatrixForm
Out[6199]//MatrixForm=

29
40
53

In[6200]:=

Clear[ζℬ5, p];
ζℬ5@s_ := Δ2@s + p2 /. p  2;
ζℬ5 /@ Range@3 // MatrixForm
Out[6202]//MatrixForm=

29
40
53

In[6203]:=

Off[NIntegrate::slwcon]
Off[NIntegrate::ncvb]
In[6205]:=

(* See eq. 56 *)

Clear@ζℬ5;
ζℬ5@s_ := (ζR[s - 4] - 5 ζR[s - 2] + 4 ζR@s)/ 2 /. slRep;

{#, res = ζℬ5@#, N@res} & /@ Range[5, 7] // MatrixForm
Out[6207]//MatrixForm=

5 1
2
1 + ∑k=0

∞ 1
2+k

- 5 Zeta[3] + 4 Zeta[5] 95 805.5

6 1
2
 π2

6
- π4

18
+ 4 π6

945
 0.151345

7 1
2
(Zeta[3] - 5 Zeta[5] + 4 Zeta[7]) 0.0254076

eq . 376-388
In[6208]:=

5 =
1

(2 π)3


3 ζ@5+5 π2 ζ@3

3 (2 π)4 /. slRep;

inN@%
Out[6209]=


5 π2 Zeta[3]+3 Zeta[5]

48 π4

8 π3

0.00408563
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In[6210]:=

inNΛ5 =
2 π

3
53 /. slRep

Out[6210]=


5 π2 Zeta[3]+3 Zeta[5]

16 π4

256 3 π8

2.47398× 10-7

In[6211]:=

Λ5 1000 mVEVsol /. slRep
Out[6211]=

0.060896
In[6212]:=

spec5List = {ζpR[-4], -5 ζpR[-2]}/ 2 /. slRep;
inN@%
spec5 = Total@spec5List;
N@%
Out[6213]=

 3 Zeta[5]

8 π4
, 5 Zeta[3]

8 π2


{0.00399191, 0.0761211}
Out[6215]=

0.080113
In[6216]:=

a5 = 3 (2 + σ3) spec5/6 /. slRep;

inN@%
Out[6217]=

3 
1

6

5 Zeta[3]

8 π2
+
3 Zeta[5]

8 π4

2 + Zeta[3]

4 π2


3.56411
In[6218]:=

C5 =
ζ@3

12
/. slRep;

inN@%
Out[6219]=

Zeta[3]

12

0.100171
In[6220]:=

β5 =
ζ@5

(2 π)4  2
/. slRep;

inN@%
Out[6221]=

Zeta[5]

8 π4

0.00133064
In[6222]:=

σ5 =
ζ@3

4 (2 π)2
/. slRep;

inN@%
Out[6223]=

Zeta[3]

16 π2

0.00761211
In[6224]:=

Clear@λT;
In[6225]:=

λT@1 :=
2

3 3
/. slRep;

N@λT@1
Out[6226]=

0.3849
In[6227]:=

λT@n_ :=
2

π
+

ζ@3

6 (2 π)

5

2
- n /. slRep;

N@%
{#, res = λT@#, N[res //. cRep]} & /@ Range@3 // MatrixForm
Out[6229]//MatrixForm=

1 2

3 3
0.3849

2 2
π
+ Zeta[3]

24 π
0.652563

3 2
π
- Zeta[3]

24 π
0.620677

eq . 389
τ (K1) = unknot = 1, τ (K2) = Hopf link = 4, τ (K3) = trefoil = 3
In[6230]:=

τK@1 = 1;
τK@2 = 4;
τK@3 = 3;
eq. 391 123=usb / 456=dct 
In[6233]:=

(* Quarks in 2 family flavor groups of 3 generations *)
In[6234]:=

qStrMass = {"u", "d", "s", "c", "b", "t"};
qNameStr
Out[6235]=

{UpQuark, DownQuark, StrangeQuark, CharmQuark, BottomQuark, TopQuark}
In[6236]:=

qStrFlvr = qStrMass〚{1, 3, 5, 2, 4, 6}〛
qNameStr〚{1, 3, 5, 2, 4, 6}〛
Out[6236]=

{u, s, b, d, c, t}
Out[6237]=

{UpQuark, StrangeQuark, BottomQuark, DownQuark, CharmQuark, TopQuark}
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In[6238]:=

musbdct[in_, evaluate_ : True] := With{n = Mod[in, 3, 1]}, 1000 mVEVsol ×

If[evaluate, N, Unevaluated@TraditionalForm]@

Λ5 If[n  1, 2/ 3, 1] (n + 1)×

(* Using eq. 357 ΛHopf and aligning the  exponent:

(a )n-Dn@n+ # α

6
+ σpk[1,1] Log@τ3K@# *)

(a5 + If[in>3,1,-1]×λT@n) n+ C5 n2 + β5
n (n+1)

2
+ σ5 Log[τK@n]  /. slRep;

In[6239]:=

{#, qStrFlvr〚#〛, N@musbdct@#} & /@ Range@6 // MatrixForm
Out[6239]//MatrixForm=

1 u 2.15935
2 s 93.5368
3 b 4170.96
4 d 4.66277
5 c 1272.33
6 t 172 813.

JGM Symbolic Analysis:
Using eq. 357 ΛHopf and aligning the  exponent
In[6240]:=

With{n = Mod[#, 3, 1]},



res = 1000 mVEVsol Λ5 ,

res0 = If[#  1, 2/ 3, 1] (n + 1.),

res1 = res res0,

(* Using eq. 357 ΛHopf and aligning the  exponent:

(a )n- Dn@n+ # α

6
+ σpk[1,1] Log@τ3K@# *)

res2 = N(a5 + If[# > 3, 1, -1]×λT@n) n + C5 n2 + β5
n (n + 1)

2
+ σ5 Log[τK@n] /. cRep,

res3 = res1 res2  & /@ Range@6 /. cRep // MatrixForm
Out[6240]//MatrixForm=

0.060896 1.33333 0.0811947 3.28071 2.15935
0.060896 3. 0.182688 6.23833 93.5368
0.060896 4. 0.243584 9.74819 4170.96
0.060896 2. 0.121792 4.05051 6.99415
0.060896 3. 0.182688 8.84858 1272.33
0.060896 4. 0.243584 13.4723 172 813.

Get the error factors
In[6241]:=

JoinStyle[#1, Bold, Blue] & /@

"#", "p", "mTh", Column"mTh", "(MeV/c2)", Center, Column"mExp", "(MeV/c2)", Center,

Column[{"Error", "Fit", "≤1"}, Center](**),

With[{n = Mod[#, 3, 1]},
{#, qStrMass〚#〛,

res0 = musbdct[#, False],
res1 = res = musbdct@#,
res2 = quarkMasses〚{1, 3, 5, 2, 4, 6}〛〚#〛 /. slRep(**),
res1a = res1 Mega eVperC2 /. slRep;
res2a = res2 Mega eVperC2 /. slRep;
res3 = doStdErr["res1", qNameStr〚{1, 3, 5, 2, 4, 6}〛〚#〛 <> "Mass", 1, 1, True, True];

Style[Ns@res3, If[res3 ≤ 1, Black, {Bold, Red}]](**)} /. slRep] & /@ Range@6 // TableForm
Out[6241]//TableForm=

# p mTh
mTh

(MeV/c2)

mExp

(MeV/c2)

Error
Fit
≤1

1 u 246 146.
exp

ζ(3)

12
+ 3 

1

6

5 ζ(3)

8 π2
+
3 ζ(5)

8 π4


ζ(3)

4 π2
+2+

ζ(5)

8 π4
+
5 π2 ζ(3)+3 ζ(5)

16 π4
-

2

3 3

192 3 π8
2.15935 2.2-0.5

+0.8 MeV/c2 0.06

2 d 246 146.
3 exp

ζ(3)

3
+2 -

ζ(3)

24 π
+ 3 

1

6

5 ζ(3)

8 π2
+
3 ζ(5)

8 π4


ζ(3)

4 π2
+2-

2

π
+
3 ζ(5)

8 π4
+
5 π2 ζ(3)+3 ζ(5)

16 π4
+
ζ(3) log(4)

16 π2

256 π8
93.5368 95-7

+13 MeV/c2 0.15

3 s 246 146.
exp

3 ζ(3)

4
+3

ζ(3)

24 π
+ 3 

1

6

5 ζ(3)

8 π2
+
3 ζ(5)

8 π4


ζ(3)

4 π2
+2-

2

π
+
3 ζ(5)

4 π4
+
5 π2 ζ(3)+3 ζ(5)

16 π4
+
ζ(3) log(3)

16 π2

64 3 π8
4170.96 4180-46

+72 MeV/c2 0.15

4 c 246 146.
exp

ζ(3)

12
+ 3 

1

6

5 ζ(3)

8 π2
+
3 ζ(5)

8 π4


ζ(3)

4 π2
+2+

ζ(5)

8 π4
+
5 π2 ζ(3)+3 ζ(5)

16 π4
+

2

3 3

192 3 π8
4.66277 4.7-0.6

+0.8 MeV/c2 0.06

5 b 246 146.
3 exp

ζ(3)

3
+2

ζ(3)

24 π
+ 3 

1

6

5 ζ(3)

8 π2
+
3 ζ(5)

8 π4


ζ(3)

4 π2
+2+

2

π
+
3 ζ(5)

8 π4
+
5 π2 ζ(3)+3 ζ(5)

16 π4
+
ζ(3) log(4)

16 π2

256 π8
1272.33 1275-36

+26 MeV/c2 0.09

6 t 246 146.
exp

3 ζ(3)

4
+3 -

ζ(3)

24 π
+ 3 

1

6

5 ζ(3)

8 π2
+
3 ζ(5)

8 π4


ζ(3)

4 π2
+2+

2

π
+
3 ζ(5)

4 π4
+
5 π2 ζ(3)+3 ζ(5)

16 π4
+
ζ(3) log(3)

16 π2

64 3 π8
172 813. 173 000-528

+528 MeV/c2 0.35
In[6242]:=

(* Quarks in 2 groups of 3 stable=light binding energy

rest mass
 vs. unstable=heavy binding energy

rest mass
 *)

In[6243]:=

muds[in_, evaluate_ : True] := musbdct[{1, 4, 2}〚in〛, evaluate];

{#, qStrMass〚#〛, muds[#, False], muds[#, True]} & /@ Range@3 // MatrixForm
Out[6244]//MatrixForm=

1 u 246 146.
exp

ζ(3)

12
+ 3 

1

6

5 ζ(3)

8 π2
+
3 ζ(5)

8 π4


ζ(3)

4 π2
+2+

ζ(5)

8 π4
+
5 π2 ζ(3)+3 ζ(5)

16 π4
-

2

3 3

192 3 π8
2.15935

2 d 246 146.
exp

ζ(3)

12
+ 3 

1

6

5 ζ(3)

8 π2
+
3 ζ(5)

8 π4


ζ(3)

4 π2
+2+

ζ(5)

8 π4
+
5 π2 ζ(3)+3 ζ(5)

16 π4
+

2

3 3

192 3 π8
4.66277

3 s 246 146.
3 exp

ζ(3)

3
+2 -

ζ(3)

24 π
+ 3 

1

6

5 ζ(3)

8 π2
+
3 ζ(5)

8 π4


ζ(3)

4 π2
+2-

2

π
+
3 ζ(5)

8 π4
+
5 π2 ζ(3)+3 ζ(5)

16 π4
+
ζ(3) log(4)

16 π2

256 π8
93.5368
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In[6245]:=

mcbt[in_, evaluate_ : True] := musbdct[{5, 3, 6}〚in〛, evaluate];

{#, qStrMass〚# + 3〛, mcbt[#, False], mcbt[#, True]} & /@ Range@3 // MatrixForm
Out[6246]//MatrixForm=

1 c 246 146.
3 exp

ζ(3)

3
+2

ζ(3)

24 π
+ 3 

1

6

5 ζ(3)

8 π2
+
3 ζ(5)

8 π4


ζ(3)

4 π2
+2+

2

π
+
3 ζ(5)

8 π4
+
5 π2 ζ(3)+3 ζ(5)

16 π4
+
ζ(3) log(4)

16 π2

256 π8
1272.33

2 b 246 146.
exp

3 ζ(3)

4
+3

ζ(3)

24 π
+ 3 

1

6

5 ζ(3)

8 π2
+
3 ζ(5)

8 π4


ζ(3)

4 π2
+2-

2

π
+
3 ζ(5)

4 π4
+
5 π2 ζ(3)+3 ζ(5)

16 π4
+
ζ(3) log(3)

16 π2

64 3 π8
4170.96

3 t 246 146.
exp

3 ζ(3)

4
+3 -

ζ(3)

24 π
+ 3 

1

6

5 ζ(3)

8 π2
+
3 ζ(5)

8 π4


ζ(3)

4 π2
+2+

2

π
+
3 ζ(5)

4 π4
+
5 π2 ζ(3)+3 ζ(5)

16 π4
+
ζ(3) log(3)

16 π2

64 3 π8
172 813.

 Neutrino Masses:
JLN reference snapshots:
In[6247]:=

;

JLN Supporting equations:
eq.  400-428 6.20  Neutrino Masses
eq . 400
In[6248]:=

r5Cliff = 1 3 ;

γ5eff = 5/ r5Cliff
Out[6249]=

8 3 π3

eq . 410-414
In[6250]:=

λk := (# + 2) (# + 6) &;
λk /@ Range@3
Out[6251]=

{21, 32, 45}
In[6252]:=

6!
Out[6252]=

720
In[6253]:=

dk =
# (# + 1) (# + 3) (# + 4)2 (# + 5) (# + 7) (# + 8)

6!
&;

dk /@ Range@3
Out[6254]=

{120, 945, 4312}
eq . 415-416
In[6255]:=

Clear@ζΔ2p0;

ζΔ2p0 = -
k=1

2

(dk@k (Log[k + 2] + Log[k + 6])) /. slRep

N@%
Out[6256]=

-120 (Log[3] + Log[7]) - 945 (Log[4] + Log[8])
Out[6257]=

-3640.46
In[6258]:=

Clear@ζΔ2p0;
In[6259]:=

l9 = 16 ;
9 = 32 π5;

9 =
1

9
ζΔ2p0/l9 /. slRep

inN@%
Out[6261]=

ζΔ2p0/16

32 π5
Out[6262]=

ζΔ2p0/16

32 π5

0.000102118× 2.718280.0625 ζΔ2p0
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In[6263]:=

ζΔ2p0 = -.41364;
9
Out[6264]=

0.0000995115
In[6265]:=

Clear@r9Cliff;
In[6266]:=

Off[Solve::ratnz]
In[6267]:=

a9 :=
99

r9Cliff
/. slRep;

Solvea9  5 ζΔ2p0/l9〚1, 1〛

r9Cliff = Values@%
Out[6268]=

r9Cliff  0.447214
Out[6269]=

0.447214
In[6270]:=

Λ9 = 2 π v 94

N[Λ9 /. cRep]
convert[%, Mega eVperC2]
Out[6270]=

2.30525× 10-16 MassUnit 2 π + α

α4
Out[6271]=

2.03891× 10-7 MassUnit
Out[6272]=

6.05027× 10-11 eVperC2 Mega
In[6273]:=

;

In[6274]:=

5.
Out[6274]=

2.23607
In[6275]:=

a9
Out[6275]=

2.179
eq . 417-421
In[6276]:=

C9 = -
ζ@3

8
1 +

ζ@3

28
/. slRep;

inN@%
Out[6277]=

- 1
8
1 + Zeta[3]

28
 Zeta[3]

-0.156708
In[6278]:=

β9 = β5;
inN@%
Out[6279]=

Zeta[5]

8 π4

0.00133064
In[6280]:=

σ9 = σ5;
inN@%
Out[6281]=

Zeta[3]

16 π2

0.00761211

eq . 409
In[6282]:=

(* ν *)

mν@n_ := Λ9 (n + 1) a9 n +C9 n
2+β9

n (n+1)

2
+σ9 Log[τK@n];

{#, convert[mν@#, eVperC2]} & /@ Range@3 // MatrixForm
Out[6283]//MatrixForm=

1 0.000915489 eVperC2
2 0.00768492 eVperC2
3 0.0414383 eVperC2

 CKM/PMNS Matrices:
JLN reference snapshots:
In[6284]:=

;

In[6296]:=

;

JLN Supporting equations:
eq . 435-444
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In[6285]:=

ϕk = 2 π / 3;
In[6286]:=

ϛ12 := m@#× m[# + 1] /. slRep /. ΛHopf  1 &;

ϛ12@2 /. cRepα
Nvl@% /. cRep
Out[6287]=

2 3 27.0342+
5 α

6

Out[6288]//NumberForm=

2.57819017262330× 106
In[6289]:=

dimΩ11 = 4;
dimΩ20 = 6;
R23 = dimΩ11/ dimΩ20
Out[6291]=

2

3
JGM Symbolic Analysis:
Vus & Vcb
In[6292]:=

Vus =
muds[2, False]

muds[3, False]

NvlVusN =
muds@2

muds@3


Out[6292]=
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Out[6293]//NumberForm=

0.22327018340681
In[6294]:=

Vcb =
2

3
Abs

muds[3, False]

mcbt[2, False]
-

mcbt[1, False]

mcbt[3, False]
 /. slRep

NvlVcbN =
2

3
Abs

muds@3

mcbt@2
-

mcbt@1

mcbt@3


Out[6294]=
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Out[6295]//NumberForm=

0.04263152122963
Vub with Fϛϕ evaluated
In[6297]:=

Fϛϕ = 0.40;
In[6298]:=

Vub = Abs@Vus× Abs@Vcb Fϛϕ /. slRep
VubN = Abs@VusN× Abs@VcbN Fϛϕ /. slRep
Out[6298]=
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Out[6299]=

0.00380734

Magnetic Moments 
Leptonic anomalous magnetic moments (ae , μ, τ) 
   and  gyromagnetic ratios (ge , μ, τ):
JLN reference snapshots:
In[6300]:=

;
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In[6301]:=

;

JLN Supporting equations:
eq . 431
In[6302]:=

ΔϕUnivExp = -
α

2 π

ζ@3 (2 l + 1)

2 l
,

α

2 π
ζ@5, α2

ζΔ2p0

l9
 /. slRep

% /. cRep
Total@%
1/%
Out[6302]=

-
13 α Zeta[3]

24 π
, -

α2 Zeta[5]

4 π2
, 0.00411455 α3

Out[6303]=

-0.00151242, -1.39868× 10-6, 1.59889× 10-9
Out[6304]=

-0.00151382
Out[6305]=

-660.582
In[6306]:=

Total@ΔϕUnivExp

% /. cRep
1/%
Out[6306]=


0.00411455 α3-

13 α Zeta[3]

24 π
-
α2 Zeta[5]

4 π2

Out[6307]=

0.998487
Out[6308]=

1.00151
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In[6309]:=

ΔϕUniv = α Total@ΔϕUnivExp /. slRep

% /. cRep
1/%
Out[6309]=


0.00411455 α3-

13 α Zeta[3]

24 π
-
α2 Zeta[5]

4 π2 α
Out[6310]=

0.00728631
Out[6311]=

137.244
eq . 430-433
In[6312]:=

(* This equation is at odds with the Weinberg angle reference above in eq. 373 as 4π2 *)
In[6313]:=

Clear@3;

Solve
3

8 l


π(*)1**)2(**)

12
/. slRep〚1, 1〛

3 = Values@%
Out[6314]=

3  4 π2
Out[6315]=

4 π2
In[6316]:=

ℒ = Log[m[# - 3]/ m@1] /. slRep &;

aStr = {"ae", "aμ", "aτ"};

{#, aStr〚# - 3〛, ℒ@#, ℒ@# /. cRep} /. meMeVsol & /@ Range[4, 6] // TableForm
Out[6318]//TableForm=

4 ae 0. 0.

5 aμ Log 3
2
4.92492+

α

6 5.3316

6 aτ Log2 7.45841+
α

3 8.15399
In[6319]:=

Δϕ@4 :=
α

2 π

4-2 3

8 l
1 -

α ζ@3

4 l
ℒ@4 (ℒ@4 - 2) /. slRep;

In[6320]:=

cDet = 4 σ3 - 1/ 2;

Δϕ@5 :=
α

2 π

5-2
cDet ℒ@5 /. slRep;

Δϕ@6 :=
α

2 π

6-2
(1 - σ3) ℒ[6]2 (ℒ@6 - 2) /. slRep;

In[6323]:=

{"Δ" <> ToString@#, res = Δϕ@#, res /. cRep} & /@ Range[4, 6] // TableForm

Out[6323]//TableForm=

Δ4 0. 0.

Δ5
α3 Log

3

2

4.92492+

α

6  -
1

2
+
Zeta[3]

π2


8 π3
-3.15895× 10-9

Δ6
α4 -2+Log2 

7.45841+
α

3  Log2 
7.45841+

α

3 
2
1-

Zeta[3]

4 π2


16 π4
7.21789× 10-10

JGM Symbolic Analysis:
ae, μ, τ
In[6324]:=

ae
Out[6324]=

0.001159652180
In[6325]:=

Nvl[aμ = 2 ae]

Nvlaτ =
9

4
ae

Out[6325]//NumberForm=

0.00231930436092
Out[6326]//NumberForm=

0.00260921740604
ge, μ, τ
In[6327]:=

Nvl@
α

2 π
/. cRep

Out[6327]//NumberForm=

0.00116140973209
In[6328]:=

Nvl[ge = -2 (1 + ae)]
Out[6328]//NumberForm=

-2.00231930436092
eq . 434
In[6329]:=

gn = -2 1 +
ΔϕUniv

2 π
+ Δϕ@4 + Δϕ@5 + Δϕ@6 /. slRep

Nvl[% /. cRep]
Out[6329]=

-2 1. +

0.00411455 α3-

13 α Zeta[3]

24 π
-
α2 Zeta[5]

4 π2 α

2 π
+
α4 -2 + Log2 7.45841+

α

3 Log2 7.45841+
α

3
2
1 - Zeta[3]

4 π2


16 π4
+
α3 Log 3

2
4.92492+

α

6 - 1
2
+ Zeta[3]

π2


8 π3

Out[6330]//NumberForm=

-2.00231930092480
In[6331]:=

Nvl@ElectronGFactor
Nvl@ElectronGFactorError
Out[6331]//NumberForm=

-2.00231930436092
Out[6332]//NumberForm=

3.60000000000000× 10-13
In[6333]:=

Nvl[%%%/%% /. slRep]
Out[6333]//NumberForm=

0.99999999828393
In[6334]:=

Nvl@MuonGFactor

Nvl@MuonGFactorError
Out[6334]//NumberForm=

-2.00233184123000
Out[6335]//NumberForm=

8.20000000000000× 10-10
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In[6336]:=

doStdErr["gn", "ElectronGFactor", 1, 1]
gn=-2.00232
SI Std. Error = 3.6× 10-13

New/Old Std. Error = 1.71607× 10-9

Std. Error Factor (<1 is inside Experimental Error) = 9541.35

Supplemental Theoretical Analysis and Information 
H4 120 - cell Hopf fibration
How to get to 16D from SO(10)?
Clearly acknowledging the “overgroup” of E8 (or at least E6 here):
Numerator is SO(14) (rank 7 not 6) and Denominator is rank 1 SO(2), 
so Total=SO(12) NOT SO(10) and rank 6
Hodge Star (★) dimensional reduction (as used in octonionic STA) :
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