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Abstract

A knot model of the two basic nonets of the pseudoscalar and vector mesons is established. This
knot model gives the strong interaction for the formation of the pseudoscalar and vector mesons. We
first establish a knot model of the π mesons and the K0 and K+ mesons. We give a mass mechanism
for the generation of the masses of the π mesons and the K0 and K+ mesons and the masses of the
anti-particles K0 and K−. We show that the π mesons are modeled by the prime knot 41 (which is
assigned with the prime number 3) and the K0 and K+ mesons are modeled by the prime knot 61

(which is assigned with the prime number 11) while the anti-particles K0 and K− are modeled by
the mirror image of 61. We show that the strange degree of freedom of the strange quark is from
the linking of knots of the K mesons. This linking gives the strong interaction for the associated
production of elementary particles with strangeness.

We then extend the knot model of the π mesons and the K0 and K+ mesons to the two nonets
of the pseudoscalar and vector mesons which include the mesons η, ρ, ω, K∗, η′, and φ. These mesons
are modeled by the prime knots 62,63,63,71,72,72 respectively where 62,63,71,72 are assigned
with the prime numbers 13, 17, 19, 23 respectively. Thus we have that the basic pseudoscalar and
vector mesons: π0, K0, η, ρ0, K∗, η′ are modeled by the prime knots: 41,61,62,63,71,72 which are
indexed by the consecutative prime numbers: 3, 11, 13, 17, 19, 23 appearing in the mass formula of
these mesons (We show from the quantum knot theory in this paper that the prime numbers 2, 5, 7
are not used for the modeling of mesons). This list of consecutative prime numbers for the modeling
of the basic pseudoscalar and vector mesons is thus an evidence for that mesons are modeled as knots.

In this knot modeling of mesons we show that the existing quark model of mesons and baryons
is as a part of this knot model of elementary particles. Thus this knot model of mesons is consistent
with the existing quark model of mesons. From this knot model of mesons we also show that the
phenomeon of the generations of quarks is derived from the property of knots. This is thus an evidence
for that mesons are modeled as knots.

This knot model of elementary particles is derived from a quantum gauge model which is not
based on the four dimensional space-time but is based on the one dimensional proper time. Then
since knots are of three dimensional nature we have that though this quantum gauge model is not
based on the three dimensional space we have that the three dimensional nature of matters (and thus
the three dimensional space) naturally comes out from this quantum gauge model. This also shows
that why the physical space is three dimensional.
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