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Abstract         

This paper presents an approach in which Fundamental Fermions and Bosons  

are constructed from Ten Strands that form adhered, two-layer "Strandwiches". 

Space and Time Strands are integral parts of these Strandwiches. Almost   

identical formulae calculate Fermion and Boson Masses. Matter predominance   

arises naturally, as well as Planck and Strong-Weak Unification Masses.  

Neutrino Mass is a result of heavier Weakon Generations. The Dark Matter   

particle is a stable, spin-2 boson. The adhesion layer is identified as a Unified Field  

in which all four fundamental forces operate by a single mechanism: perturbation  

of quantum number sectors. The Equivalence Principle and the Tensor Character  

of Gravity follow without postulate. "Bulk Strandwiches" enable entanglement. 
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STRANDS. We begin by multiplying the SU(10) Matrix (Table 1) by the Transform Matrix  (Table 2) to 

obtain the Strand Quantum Number Matrix (Table 3).  
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The Strand Quantum Number Matrix (Table 3) shows the association of the Strands to the Strong (Color) 

and Electroweak Forces, as well as, to the Mass and Spacetime Spins. The derived Strand Quantum 

Numbers (Table 4) show the Strand Extent Valence, the Strand Minkowski Metric Signature, the Strand 

Spin Angular Momentum, and the Strand Baryon minus Lepton Number.  
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5-STRAND FERMION STRANDWICHES. Figure 1 shows examples of 5-Strand Fermion Strandwiches. The -

Ve Strand Layer and the +Ve Strand Layer adhere and are coextensive, with the sum of Ve = 0. Table 5 

shows the Five-Strand Fermion Strandwiches. The Fermion Quantum Numbers are the sum of the Strand 

Quantum Numbers. Fermion masses are from the Fermion Mass Formula, where Strand subgrouping 

causes the Generations (Figure 2) [1]. N c counts Color Strands with a Fermion/Antifermion ratio of 24/21; 

thus, matter predominates. Note that particle and antiparticle Fermion Strandwiches are Strand 

Complements. 
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10-STRAND VECTOR BOSON STRANDWICHES. Figure 3 shows examples of 10-Strand Vector Boson 

Strandwiches. Like the fermions, the negative Ve Strand Layer and the +Ve Strand Layer are coextensive, 

with Ve = 0. Table 6 shows the 10-Strand Vector Boson Strandwiches. Again, the Boson Quantum 

Numbers are the sum of the Strand Quantum Numbers. However, I3M, Y M, I31
X, I32

 X, I33
 X, and J have 

opposite signs for those Strands following the minus sign in the Strand Content notation. Vector Boson 

masses are from the Boson Mass Formula, where Strand Pair subgrouping causes the existence of three 

Boson Generations (Figure 4) [1]. The “extra” Weakon Generations give rise to Neutrino Mass via a “see-

saw” mechanism. 
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OTHER 10-STRAND BOSON STRANDWICHES. Figure 5 shows the 10-Strand Higgson, H, Graviscalon, R, 

and Graviton, G, Boson Strandwiches. The Quantum Numbers are like the Vector Bosons and are shown in 

Table 7. Again, the masses are from the Boson Mass Formula with three Generations (Figure 4) [1]. Of note 

are the three Graviscalon Epochs, n = 2 (Planck Unification, 1019 GeV/c2), n = 1 (Strong-Weak Unification, 

1013GeV/ c2, with integral Quark and Gluon Charges, QCW = I3C + Y C + I3W + YW), n = 0 (Present, where H, 

R, and G can combine to form Dark Matter, (Table 8, Figure 9)). 
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STRANDWICH FIELDS and BULK STRANDWICHES. Figure 6 shows the similarity between Strandwich Field 

Stacks and Strandwich Stacks. Figure 7 shows Bulk Strandwiches and Reversions to the Bulk Strandwich 

state after an Interaction. By their nature, Bulk Strandwiches also enable entanglement. 

 

 

 
 

 

 

 
 

 

 

 

STRANDWICH DECAY. Figure 8 shows Weakon Decay in Strandwich Form. 
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DARK MATTER.  Table 8 and Figure 9 show Dark Matter as a bound state of a Higgson and a Graviscalon 

mediated by a Graviton. 
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Collaborative Discoveries and Future Work, and AI Acknowledgment [2] 
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