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Introduction

Perioddoublingis a commorpropertyof nonlinear
dynamicalsystemslt hasbeensuggeste@arlier[1 and
referenceshereir] thatperioddoublingmaytakeplacein
processesvolving 1/r 1 type potential

In this presentationve clarify the perioddoublingmodel
andapplythe modelto theBaryons

It Is shownthatthe Baryonrestenergiesaccumulaten
lattice pointsdeterminedyy perioddoubling

1. Ari Lehto, On théPlanckScaleandPropertieof Matter, Nonlinear Dynamics
Volume 55, Number 3, 27298, February, 2009
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Summary

In theperioddoublingmodeltherestenergyof aparticle
Is describedy massenergy(3-degrees ofreedon) and
electromagnetienergy(4-degrees ofreedon).

Both aresubjectto perioddoubling(dueto nonlinearity
Therestenergyk,,, of aparticlecanbeexpressedy

ENM — 2N2M Eref

whereN (=integer/3) andM (=integer/4)epresent
halvingsin themassenergyandelectromagnetienergy
respectively E . Is referencesnergy(E,.~E\y In this
case).
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Summary

ExamplesProton(938.3 MeV) istakenasreference

—2N2M —20.833, —20.333,720.5,
EOmega =22 EProton_2 Eproton_2 2 Eproton
N=1/3 and M=2/4

—20.25, —20,720.25,
ELambda_2 EProton_2 2 Eproton

N=0/3 and M=1/4
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Summary: The Baryon System
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ENM — 2N2M Eref

N representsloublingsin themassenergy(3 degree®f freedomandM in theelectromagnetic
energy(4 degreeof freedon) of aparticle

Theoreticalvaluesfor N are0, 1/3, 2/3, 3/3, 4/8tc. andvaluesfor M areO, 1/4, 2/4, 3/4, 4/&tc.
(negativevaluesareallowed.
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Energy in the Doubling Process

If themassenergyandEM-energyareassumedo be
Independenpartsof therestenergyof aparticle then

ENM — 2N2M Eref — 2N+M Eref (1)

where3-Nis thetotal numberof doublings(or halvingg
of the 3d massenergyand4-Mthe (ndepender)ttotal
numberof doublings(or halvingg of the 4d
electromagneti¢EM) energy
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Doubling calculation for Baryons

_ In(Eyw / Eet)

In(2) @)

E\v IS therestenergyof theparticle(e.g Omegaminug
andE, therestenergyof thereferenceparticle(Protonin

thiscase).
Onecancalculatethevalueof N+M only.
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Exam 9, les (E,~proton)

Omega:

IN(1673MeV/938MeV)
In(2)

N+M = =0.833

167MeV = 2°°%.938ueV = 2°°%. 2°°.938VieV

In(1116MeV/938MeV)
In(2)
1116MeV=2%.938VleV=2".2°*.938VieV

Lambda N+M = =0.25

Omegai(N;M)=(1/3;2/4)
Lambda (N;M)=(0;1/4)
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Baryon Data

Baryon E (MeV) Baryon E (MeV) Baryon E (MeV)
Proton 938,28 Lambda 1116 Sigma + 1189,37
Neutron 939,58 Lambda (1405 1406 Sigma 0 1192,64
N(1440) 1440 Lambda (152C 1520 Sigma 1197,45
N(1520) 1520 Lambda (160C 1600 Sigma (1385) 1382,8
N(1535) 1535 Lambda (167C 1670 Sigma (1660) 1660
N(1650) 1650 Lambda (169C 1690 Sigma (1670) 1670
N(1675) 1675 Lambda (180C 1800 Sigma (1750) 1750
N(1680) 1680 Lambda (181C 1810 Sigma (1775) 1775
N(1700) 1700 Lambda (182C 1820 Sigma (1915) 1915
N(1710) 1710 Lambda (183C 1830 Sigma (1940) 1940
N(1720) 1720 Lambda(1890) 1890 Sigma (2030) 2030
N(2190) 2190 Lambda2100) 2100 Sigma (2250) 2250
N(2220) 2220 Lambda (211C 2110

N(2250) 2250 Lambda (235C 2350

N(2600) 2600

Source http://pdg.Ibl.gov (14.8.2010)
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