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Abstract

The SU3 spin connections in an Elliptic Space are found to provide
the two vortices at an angle of ω = 120 degrees shown in Fig.3.Then by
relating the vertices of the 24-cell,labeled by 0,±1, ω, ω2 to quarks and
leptons,we can show that they all occupy elliptic spaces. In particular
Fig.3 could illustrate a Cooper pair of electrons,if cold enough.Otherwise
a single electron, which can inhabit either vortex core, may act as
a link in a superconducting chain on a nanowire at a finite tempera-
ture.Furthermore we will find that the three quarks in a proton,neutron
or strange particle are distinguished by a rotation through ω. Thus if
we consider the 6 paths of fig.3 to be two sets of gluons labeled by r,b,g
and r, b, r and add the possible rotations between quarks we can incor-
porate gluon bindings such as rb, rg and so on, which are a basis for the
SU3 symmetry underlining QCD.
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1 Introduction

Coxeter[4,Section 12.3] employed the subalgebra su3 × su3 × su3 of the Excep-
tional Lie Group E6 to find the orbifold with 27 vertices shown by Fig.1. Each
vertex is labeled by 0,±1, ω, ω2 where ω = exp(2πi/3), ω3 = 1, ω2 = 1−ω.Then
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Slansky [11] related this orbifold to the 27 members of the Standard Model
which have been labeled as shown.

However if we neglect the 3 neutrinos νe, νμ, ντ , with negligible mass that
may not generate a vortex,we are left with 24 vertices of the 24-cell where each
vertex belongs to the binary tetrahedral group with the subgroup ω, ω2, 1 [8];
which is also a group of the quaternions of norm 1 (cf.Coxeter,Ibid.p68) and
is the Elliptic space illustrated by Fig.2 after Marcelis [11] This is a fibration
from the 6d base space E6 with the electron (or quark) in the core of the
vortex, and is a manifold with an SU3 spin connection illustrated by the paths
in Fig.3 following Green,Schwarz and Witten [6,Section 15.13]. In this way
we may think of an electron as a spin connection bending space into a vortex
analogous to the bending of space by mass in the General Theory of Relativity
or even Loop Quantum Gravity [2].

Turning now to another view of the elliptic vortex shown by Fig.3. There
are 2 possible vortices that could be links in paths for an electron in their cores,
differing only by a rotation of ω = 120 degrees. Or alternatively a Cooper Pair
if cold enough. Again since each vortex of the 24-cell belongs to the Binary
Tetrahedral Group there are 2 vortices for the quark pairs uu,dd,ss and their
anti-particles in the subgroup SU2 of SU3.

Finally,following Hunt [9],the order of the Weyl permutation group of the
subalgebra (su3)

3 is 216 which is the number of the up-quark pairs in the
subalgebra and is a measure of the entropy S proportional to energy and so
mass [5];where the masses of the particles e, uu, W± are found without any
appeal to QCD or a Higgs boson. Using fundamental degrees of freedom
alone in accord with the Holographic Principle [1].This is the experimental
justification of Fig.1.

2 Experimental Evidence

In a very recent paper by Cordoba et al.on vortex pinning on a nanowire
[3]it is shown that finite temperature superconductivity can be achieved, in a
magnetic field, by a stable tiny vortex chain in a focused-ion-beam-induced-
deposition (FIBID)of Tungsten W on the wire confirming Figs.2,3. But be-
cause the vortices considered here are free,one would expect to find supercon-
ductivity in gases which has indeed been found by Song et al.[14]in halogen-
doped Fullerines. Contemporary research is reported by Zeeya Merali in
Nature [10] suggesting that an atomic gas could be tuned to simulate high-
temperature superconductivity in controlled conditions.

The Transition metals,Tungsten,Molybdenum and Rhenium are all used
in FIBID deposition on a nanowire and are superconducting heavy ions (cf
Sadki et al.[13]).This confirms that an atom represented by a 24-cell should be
superconducting because it includes the strange particles found in heavy-ion
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collisions as well as electron vortices.While quarks also are in vortices, these
are not free when three quarks combine to create protons,neutrons and the
strange particles.

3 Quantum Chromodynamics,QCD

Referring to Coxeter[4],Fig.15.3A the 3 vertices 0ωω2, 0ω2ω3, 0ω3ω labeled by
012,023,031 only differ by a rotation through ω = 120 degrees since ω4 = ω.
These vertices, at the corners of an equilateral triangle,are a tritangent plane
to a cubic surface according to Hunt([9],Ch.4) and are labeled by u u d in
Fig.1. Similar tritangent planes are labeled d d u and s s s and their anti-
particles.This accounts for 18 vertices of 24-cell, the remainder being the six
leptons e±, μ±, ν±.

Now if we consider the six paths in Fig.3 to be two sets of gluons labeled
by r b g and rbg then when another quark is added by a rotation of ω,a
red gluon may unite with an anti-blue to build rb. Then a final rotation
would take r to r and so on. In this way one can find the nine gluon pairs
rr, rb, rg : br, bb, bg : gr, gb, gg used as a basis for the SU3 symmetry underlying
QCD described by Griffiths [7] Section 9.1).
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Figure 1: The Coxeter Polytope
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Fig. 2

Figure 2: Cayley Surface in Elliptic Space
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Fig. 3

Figure 3: Cayley Surface Interior
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