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Perioddoublingis a common propertyof nonlinear

dynamicalsystems. It hasbeensuggestedearlier[1 and 

referencestherein] thatperioddoublingmaytakeplacein 

processesinvolving 1/rïtypepotential.

In thispresentationwe clarify the perioddoublingmodel

and applythe modelto the Baryons.

It is shownthatthe Baryonrestenergiesaccumulatein 

latticepointsdeterminedby perioddoubling.
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In the perioddoublingmodelthe restenergyof a particle
is describedby mass-energy(3-degrees of freedom) and 
electromagneticenergy(4-degrees of freedom).

Botharesubjectto perioddoubling(dueto nonlinearity)

The restenergyENM of a particlecanbeexpressedby

whereN (=integer/3) and M (=integer/4) represent
halvingsin the mass-energyand electromagneticenergy
respectively.  Eref is referenceenergy(Eref>ENM in this
case).
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Examples: Proton(938.3 MeV) is takenas reference.

EOmega- =2N2M ·EProton=20.833 ·Eproton=20.333·20.5·Eproton

N=1/3 and M=2/4

ELambda=20.25·EProton=20 ·20.25·Eproton

N=0/3 and M=1/4
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N representsdoublingsin the mass-energy(3 degreesof freedom)and M in the electromagnetic

energy(4 degreesof freedom) of a particle.

Theoreticalvaluesfor N are0, 1/3, 2/3, 3/3, 4/3 etc. and valuesfor M are0, 1/4, 2/4, 3/4, 4/4 etc. 

(negativevaluesareallowed).
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Concentrationin theoretical

latticepointsof 60 Baryons.

Protonôsrestenergyis usedas 

the referenceenergyEref.
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If the mass-energyand EM-energyareassumedto be

independentpartsof the restenergyof a particle, then

(1)

where3·Nis the totalnumberof doublings(or halvings) 

of the 3-d mass-energyand 4·M the (independent) total

numberof doublings(or halvings) of the 4-d 

electromagnetic(EM) energy.
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ENM is the restenergyof the particle(e.g. Omega minus) 

and Eref the restenergyof the referenceparticle(Protonin 

thiscase).

One cancalculatethe valueof N+M only.
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Omega-:

Lambda: 

Omega: (N;M)=(1/3;2/4)

Lambda: (N;M)=(0;1/4)
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MeVMeVMeV 9382293821673 5.0333.0833.0

833.0
)2ln(

)938/1673ln( MeVMeV
MN

25.0
)2ln(

)938/1116ln( MeVMeV
MN

MeVMeVMeV 9382293821116 25.0025.0
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Source: http://pdg.lbl.gov  (14.8.2010)

Baryon E (MeV)
Proton 938,28

Neutron 939,58

N(1440) 1440

N(1520) 1520

N(1535) 1535

N(1650) 1650

N(1675) 1675

N(1680) 1680

N(1700) 1700

N(1710) 1710

N(1720) 1720

N(2190) 2190

N(2220) 2220

N(2250) 2250

N(2600) 2600

Baryon E (MeV)
Lambda 1116

Lambda (1405) 1406

Lambda (1520) 1520

Lambda (1600) 1600

Lambda (1670) 1670

Lambda (1690) 1690

Lambda (1800) 1800

Lambda (1810) 1810

Lambda (1820) 1820

Lambda (1830) 1830

Lambda(1890) 1890

Lambda(2100) 2100

Lambda (2110) 2110

Lambda (2350) 2350

Baryon E (MeV)
Sigma + 1189,37

Sigma 0 1192,64

Sigma - 1197,45

Sigma (1385) 1382,8

Sigma (1660) 1660

Sigma (1670) 1670

Sigma (1750) 1750

Sigma (1775) 1775

Sigma (1915) 1915

Sigma (1940) 1940

Sigma (2030) 2030

Sigma (2250) 2250

Presentation at Physics Foundations Society Seminar, August 17, 2010


