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Abstract

In this note we will show how a knot T1,3 going round a torus 3 times
for each cycle of 2π makes a complete ring GF(4)that has already been
employed by Jose,Sanchez et.al.in a model for the Genetic Code and by
Arvin for elementary particles (excluding quarks).However by following
the work of Coxeter and Green,Schwarz and Witten,quarks can appear
on an orbifold with the 27 vertices of the Standard Model,where each
knot is at a corner of a tritangent to a 6d space as shown in Fig.1.Then
this space can be blown-up to a 3d space containing the nucleons which
is precisely the inverse of countless experiments conducted at the LHC
where high energy protons are collided to produce quarks at very high
temperatures modeling the Big Bang.
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1 Introduction

The theory of knots twisted around a torus has been presented by Jenny Buon-
tempo [6] given at the 2004 REU in Mathematics at the California State Uni-
versity at San Bernardino that relied on the work of Jin[13] and C.C. Adams[1].

In this note we will show how a knot T1,3 passing round a torus 3 times
for each cycle of 2π makes a complete ring that may be identified with the
Galois Field GF(4)already employed by Arvin[3]for the elementary particles
excluding quarks.



708 J. A. de Wet

Thus we will adopt 0, 1, ω, ω2 for the elements of GF(4), where ω = exp(2iπ/3),
ω3 = 1, ω2 = −ω so that our knot crosses the longitude of the torus at 120
degrees, because this is precisely the algebra adopted by Coxeter [7,8] and for a
string on an orbifold by Green,Schwarz and Witten [11,Section 9.5.2]. Instead
Coxeter [8,p119] employs the subalgebra su3 × su3 × su3 of the exceptional
Lie group E6 which is the orbifold with 27 vertices shown in Fig.1 that have
been labeled following a model due to Slansky[16]. Here all of the vertices are
GF(4) knots with different permutations of 3 taken from ω labeled by 0,1,2,3
where minus signs are also employed.This is a fibration from a 6d CP 3 base
space where there are only 24 vertices if we exclude the 3 neutrinos with a
negligible mass which may not be knots.

Each knot is on a tritangent to a six-dimensional space and Fig.1 shows 9
sets of 3,ie uud for a proton,u, u, d for an anti-proton and ddu, d, d, u for the
neutron and anti-neutron, sss, s, s, s for the strange and anti-strange particles,
also e±, νe; μ

±, νμ; τ±, ντ for the leptons.Which corresponds to 9x4=36 double-
sixes that are the positive roots of the Weyl group W (E6) according to Hunt
[12, p111]. Then after Koopman[15] we relate the number of permutations of
W (E6) and hence an energy, which de Wet[9] showed was able to account for
the masses of the upper quark pair uu and the electron.

The 6d orbifold, which is also a torus T 6/Z3 and is Lorentz invariant [4]
may be blown up to the smooth manifold of Fig.2 that is a Clebsch Cubic [12]
and a 5d torus at constant time with the 3 sets of quarks on the surface. If this
is a Planck space just after the Big Bang ,then it must itself have been blown-
up to a 3 space, by suppressing the complex dimension, where we find protons
and neutrons after an expansion of the order of 1020 accompanied by massive
cooling. After this blow-down a picture of the 6 faces of the toric variety X(Λ)
taken from Fulton[10 ,p50] appears in Fig.3.The fan Λ of a tetrahedron defines
the toric variety X(Λ) = P 3. Thus there are two possible tetrahedra for the
deuteron pair. There remain 2 opposite diagonal vertices labeled by O that
according to Ambjorn et al [2] could correspond to the ±t time slices.

In [9] de Wet postulates that in such a scenario the μ, τ leptons decay
rapidly into stable electrons and neutrinos so their mass is transformed into
stable deuterium by the relation

mτ + mμ → mp + mn + me (1)

which is accurate to within the current measurements of mτ = 1777MeV, mμ =
106MeV

Summarizing,we may propose a Theorem.
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2 A Knot Theorem

The inverse of the blow-up from a 6d Planck space to ordinary 3d space has
already been repeatedly demonstrated by experiments conducted at the LHC
at CERN, where protons colliding at close to the speed of light generate the
huge temperatures where quarks are found. This leads to the conclusion:

Theorem. Quarks,leptons and nucleons can be imagined as knots in Space-
time itself, given the Standard Model.

3 Conclusion

Each knot is in a 3d subspace of GF(4) and is equivalent to a knot in Canon-
ical,or Loop, Quantum Gravity according to Brugmann [5].
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Figure 1: The Coxeter Polytope

Figure 2: The Clebsch Cubic
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Figure 3: The Cube in 3-space


