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Here 𝑠{ = the stitching recipe, 𝛿q = the densest hypersphere lattice packing in 8 
dimensions, 𝜌q� = the maximum-density sphere packing in 8 dimensions, both 
of which are equal to each other, and define the density of the 𝐸q lattice. 

This stitching recipe identifies the combinatorial overhead required to interlace 
three 8-dimensional layers into a single 24-dimensional coherent whole. 

 The factor 2JH reflects an underlying binary structure of 14 layers, while 
divisors 44, 35, and 18—correspond to the combinatorial partitions associated 
with 𝑡D, 𝑙D, and 𝑞D. 
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𝑟W = 8.43431614404474…× 10dJh	m                                            prediction 
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Where 𝑟V = the neutron radius, 𝑟Q = the classical electron radius, 𝑟W = the proton 

radius, 𝜋 = Archimedes’ constant, Γ(𝑥) = the gamma function, and 𝐾 = 
Catalan’s constant. 

80 https://en.wikipedia.org/wiki/E_(mathematical_constant) 
81 https://mathworld.wolfram.com/DominoTiling.html 
82 https://www.wolframalpha.com/input?i=1.7916228120695934247305470 
83 https://mathworld.wolfram.com/LemniscateConstant.html 
84 https://mathworld.wolfram.com/GausssConstant.html 
85 https://mathworld.wolfram.com/UbiquitousConstant.html 
86 https://mathworld.wolfram.com/SierpinskiConstant.html 
87 https://en.wikipedia.org/wiki/Universal_parabolic_constant 
88 https://mathworld.wolfram.com/Omega-2Constant.html 
89 https://mathworld.wolfram.com/Euler-MascheroniConstant.html 
90 https://en.wikipedia.org/wiki/Dottie_number 
91 https://mathworld.wolfram.com/HyperbolicCotangent.html 
92 https://mathworld.wolfram.com/LaplaceLimit.html 
93 https://mathworld.wolfram.com/GoldenRatio.html 
94 https://mathforums.com/t/imaginary-golden-ratio.17605/ 
95 https://mathworld.wolfram.com/PlasticConstant.html 
96 https://mathworld.wolfram.com/RamanujanContinuedFractions.html 



 
97 https://mathworld.wolfram.com/BesselFunctionZeros.html 
98 https://en.wikipedia.org/wiki/Feigenbaum_constants 
99 https://mathworld.wolfram.com/SilverConstant.html 
100 https://mathworld.wolfram.com/Hafner-Sarnak-McCurleyConstant.html 
101 The QRS constant 𝐶s is the universal critical threshold for phase locking in 

nonlinearly coupled oscillators, originally derived by Pikovsky, Rosenblum & 
Kurths in their study of global synchronization. See A. Pikovsky, M. 
Rosenblum & J. Kurths, Synchronization: A Universal Concept in Nonlinear 
Sciences (Cambridge University Press, 2001). 

Both the QRS constant 𝐶s, and the associated QRS constant 𝐶sw, characterize 
structural limits of the Riemann zeta function: 

 

𝐶t = root	of	𝜁 7	
1
2
,
𝑥
2
	: ,						4𝐶tT = root	of	𝜁 7	

3
2
,
𝐶t
2
	:. 

 

102 https://mathworld.wolfram.com/QRSConstant.html 
103 See Cayley, “A Memoir on the Theory of Matrices” (1858), and Sylvester, “On 

the Theory of Linear Transformations” (1851), the foundational works 
introducing matrices as algebraic objects. 

104 The geometric interpretation of the determinant as volume scaling is standard; 
see Sheldon Axler, Linear Algebra Done Right (Springer), Chapter 7. 

105 For unimodular lattices and their automorphism groups, John Conway & Neil 
Sloane, Sphere Packings, Lattices and Groups, 3rd ed. (1999), Chapters 2–3. 

106 For the spectral theorem and physical role of Hermitian operators, see Reed & 
Simon, Methods of Modern Mathematical Physics, Vol. I. 

107 The variational formulation of mechanics originates in Lagrange’s Mécanique 
Analytique (1788). 

108 Hamilton’s reformulation of mechanics is developed in his “On a General 
Method in Dynamics” (1834–35); see also José & Saletan, Classical Dynamics. 

109 William Rowan Hamilton, Lectures on Quaternions (1853), Lecture 1. 
110 Dirac introduced this correspondence principle in The Principles of Quantum 

Mechanics (1930). 
111 Matrix mechanics originated with Heisenberg’s 1925 paper “Über 

quantentheoretische Umdeutung kinematischer und mechanischer Beziehun-
gen,” Z. Phys, and was formalized by Born and Jordan in “Zur Quanten-
mechanik,” Z. Phys. (1925), and Born–Heisenberg–Jordan in “Zur Quanten-
mechanik II,” Z. Phys. (1926). 



 
112 For the relation between Lie algebras and exponential maps generating 

continuous symmetries, see Hall, Lie Groups, Lie Algebras, and 
Representations (2003). 

113 The exponential of the shift matrix and its connection to Pascal’s triangle is 
discussed in Graham, Knuth & Patashnik, Concrete Mathematics, Chapter 7. 

114 The Klein–Gordon equation was developed by Klein and Gordon in 1926, and 
Dirac introduced his linear relativistic wave equation in “The Quantum Theory 
of the Electron,” (1928) Proc. Roy. Soc. A. 

115 For the construction and spectral properties of companion matrices, see Horn & 
Johnson, Matrix Analysis, Chapter 3. 

116 The resolvent cubic and quadratic factorization for quartics go back to Ferrari’s 
16th-century method; see van der Waerden, Modern Algebra, Vol. 1, §§10–11. 

117 The use of adjoint operators and two-field formulations to restore reality and 
time-reversal symmetry is standard in field theory; for Noether’s theorem and 
U(1) phase invariance, see e.g. Weinberg, The Quantum Theory of Fields, Vol. 
1, §7.5. 

118 The reduction of an nth-order scalar ODE to a first-order system in ℝV is 
standard; see Coddington & Levinson, Theory of Ordinary Differential 
Equations, Chapter 1. 

119 For Yukawa-type couplings mixing components of multiplets in Dirac theories, 
see Peskin & Schroeder, An Introduction to Quantum Field Theory, Chapter 
11. 

120 Dirac’s factorization of the Klein–Gordon operator is given in his 1928 paper, 
“The Quantum Theory of the Electron,” Proc. Roy. Soc. A. 

121 For the role of Clifford algebras and spinors in relativistic quantum theory, see 
Penrose & Rindler, Spinors and Space-Time, Vol. 1. 

122 On the emergence of writing as an externalization of memory, see Denise 
Schmandt-Besserat, How Writing Came About, University of Texas Press 
(1996). 

123 Euclid’s Elements is the classical source for the first complete deductive 
geometric system; see Euclid (trans. Heath), Books I–XIII. 

124 For the historical development of algebra and al-Khwarizmi’s foundational role, 
see Berggren, Episodes in the Mathematics of Medieval Islam. 

125 For historical accounts of the independent development of calculus by Newton 
and Leibniz, see Boyer & Merzbach, A History of Mathematics, Chapter 12. 

126 Matrices as algebraic entities were introduced by Cayley in his 1858 memoir; 
see Cayley, Phil. Trans. Roy. Soc., 1858. 



 
127 For the formalization of information as a measurable quantity, see Shannon, “A 

Mathematical Theory of Communication,” Bell Syst. Tech. J., 1948. 
128 The figure-eight knot complement is the simplest nontrivial hyperbolic 3-

manifold; see Thurston, Geometry and Topology of Three-Manifolds, Chapter 
4. 


