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! 1 ground state (lightest hadron) ;n->3m ; n’->8rmw
! quantization: E;(n=1,3,5) = nk RA®P

pr(n=1,3,5) =2k R| sin(nA®/2) |

m = sqrt ( E;” - p;?)
2 parameters to constrain: kR [GeV],A® [rad]



The fit is overconstrained

- but there IS a solution

which agrees with the
experimental data
with precision of ~3%

k& MeV] [ xR[MeV] Y/  A®
1925+ 05N 68+2 |\ 2.82+006 /
meson | PDG mass [MeV] modﬁmate [MeV]
n 135 - 140 137
n 548 565
n’ 958 958

TABLE 1. Best fit of the parameters of the pion ground state obtained

from the mass spectrum of light pseudoscalar mesons. The 1 mass
is reproduced within a 3% margin which serves as the base of uncer-
tainty for R,A® parameters.
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TIGHT KNOT SPECTRUM IN QCD
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. FIG. 9. Low f,(1370) one-parameter fit with curvature-
corrected lengths: This is our best fit of the f, states data to
FIG. 3. The predicted masses of light pseudoscalar mesons as func- the knot and link data Errors are shown for the states, as is
tion of helix phase difference A®, for fixed RAP=0.192 fm rad. the 3% error estimate of knot and link lengths. Nonfitted knots
and links are not shown.
n "
Phys.Rev.D89, 015002(2014) Phys.Rev.D89, 054513(2014)
[arXiv:1309.6761] [arXiv:1212.1500]

estimate of radius of helix-like QCD string || estimate of the confinment scale

"R =68 £ 2 MeV | upe = 65.16 = 0.61 MeV
% %
Ibtained from the fit of mass of light %btained from the fit of J++ spectra
pseudoscalar mesons modelled as tight topological QCD knots
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If the model survives the experimental scrutiny , it has a huge potential for
further development:
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%O/Q)g/élﬂl/@s%%g(ésons vector mesons strange mesons

N "R #% =>N pions N"R #%=>M pions ; M<N + 120 MeV
(~ s quark mass)
N=1 % : 135-140, 137+4

N=2 K : 493-497, 495 + 15

N=3  &:548, 565+ 17 (' :782,799 + 24)

N=4 (:769, 766 + 23 K*: 892, m(() + 120
( 1782, 766+ 23) ) 11020, m(() + 2*120

N=5  &0O:948,948 + 30 Beyond scheme : f, (s)

~ Incoherent fragmentation
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-> topological origin of mass hierarchy ?

-> increasingly complex knots generate new properties ?

-> unknotting (of oriented knots) requires parity violating operation
( ~ weak decay ), or becomes impossible ( proton — trefoil 7 )

[arXiv:1406.3564]
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The particle appears at the
classical trajectory

"(V %%fV 0/ %% .20%%%."%% %% %9
? )’ ctn

just once per the period for wAt=k2m,k=1,2, 3...
And the corresponding action is
x(At) p(At) - x(0) p(0) =kc (At/y)? =kc 1° =k (0.183% 0.01) fm?/c =h

| is the invariant period of parton rotation (spin )
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| | The non-commutativity of x, p stems directly from the fact

that p is a differential ( ~ d/dt x ) : the measurement of the momentum
cannot be done instantly, one has to measure twice:

4 N
check the position of the measured object at time t,
check the position of the measured object at time t,= t, + At

Kdeduce velocity -> momentum )

position change -> non-commutativity IS a PURE MATH !

| 1 PHYSICS steps in with the EMPIRICAL observation that
the At cannot be infinitesimaly small : minimal action ~ h
ALLWAYS INVOLVED

ANY THEORY COMPLYING with the MINIMAL ACTION REQUIREMENT
is all right ( AND infrared safe!)



