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Thefollowingreportconcerns theinter- centermodelandastronglyanisotropiccase,

pretation of some available experimental thentheoutgoingparticlesarecreatedina
dataonhighenergycollisionsonthebasis delayedsecondaryprocessof thedecayof
ofanon-1ocaltheoryformulatedinprevious thetwofireballs・ TheCM-frameisinthis
nOteSl) ,2) ． case therest-frameof the fire-ball.With

Observationofhighenergyjetsshowsthat: referencetothisframetheshowerparticles
1) theaverage transversemomentumof areemittedisotropicallyandwithmomenta
particlesproducedincollisionis limitedby lpl三M. Theemissionofthesefire-balls(two
therelation: ormore)isalsosubjecttoacut-offinanon-

localtheory・ Theobservationshaverevealed

《如圃"≦;M, (1) sofarmoderatevaluesof thevelocitiesof
the twocenters (7≦5)andthusalsointhe

whereMistheprotonmassandCMindicates

""rwMMMMH"""t!鴇鎚撫謡et雛鰹調j朧
particles.

#Waveragelongitudinalmomentum｡f baMs¥I､XeWWnSH
3） Thedominant f3) Thedominant featureofmanyhigh

createdparticlesisalsolimitedbyasimilar
energycollisions is the lowvalueof the

relation
momentumtransfer(casesof@4peripheralcol-

〈'">cM≦M・ (2) lisionJ5'): (forthedefinitionof4compare
Ifthejetisisotropicornearlyisotropicin e､9.reference2'). These three groups of

theCM-systemof incidentparticles,thenthe experimental dataseemto indicatethat in

relation(2)isobvious. Ifoneconsidersatwo theproductionprocesses theprobabilityof
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andZE(")formedas follows: let〃仏=1/wz･"

indicateaunit4-vector,whereRListhetotal

momentumof incidentparticles, and"z2=

Bﾙ粋>0. Thenif /=1/Misauniversal

length,wewrite:

l1(")=娩仏"仏，

IS(h)=/(〃－た仏〃)'/2.

ObviOIlsly, intheCM-system:

It=/("0)CM,

Ib=/|"CM.

Thencut-offfactorswhichwe introduce in

<fIMIj>associatedwitheachcreationoperator
a化*are:

G+(")=Gs(Ib)G#+(It)

=(1+")-3/2(1+"b) ｣

andassociatedwithanabsorptionoperator"k:

G-(")=G8(4)G#-(Il)

=(1+")-3/2(1－澱)-1

Thischoiceissuggestedbythemathematical

simplicity,bythecausalityrequirementand

bysomeexperiments.

Nowfromtheaboveassumptionswecan

deduce theexperimental facts l, 2and3

quotedat thebeginning・ The limitations

concerning<A>cMand <′">cMfollowfrOm

the limitation of lpIcM=J-1Ib(') for each

createdparticleinthefinalstateduetothe

cut-offfactorG+(,). The limitationof the

momentumtransfer 4, corresponding to

an internal line comes fromthe factor

G+(4)G-(4)． Someanisotropicangulardistri-

butionsintheCM-systemcanbedescribed

bymeansofinvariantsintroducedelsewhere3) .

Theseinvariantsbelongtothegroupof(3"

-10)invariantsmentionedabove. Butthere

arecases(e.g.thetwocentermodel),inwhich

the total process issplit intwoormore

steps; 9.9., firsttwofireballscreated, then

theydisintegrate into finalshowerparticle.

Obviouslyinthedescription,wewill need

newparameterstodescribetheintermediate

statesandthenewtypesofinteraCtiOns,and
thereforethe(3"-10) invariantswillnOtbe

ク

Su価cientforthatpurpose.

Onewav toderive theoreticallva two

centermodel4) couldbedevelopedonthe

followinglines:weintroducetheattractive

forcesbetweenpionsandbetweenK-mesons.

Itisknownthat two,threeandfourpion

statesandalsoK一元statesexist． Onecan

obtainingparticles,createdwithCM-momen-

tumandCM-energyhigherthanM, issmall,

andtheprobabilityoflargemomentumtrans-

fersisalsoreduced・ Inotherwordsacut-

off factorGdependingonlPlcMandll01cM

canrepresentthereducedstatisticalweight

inthecreationprocesses, andthus, also in

theabsorptionprocesses. Thatassumption

constitutes thebasicassumptionofanon

local theory・ Itcanbeshownthatinanon-

local relativistic theorythepropagationof

particlesorfieldsmustbetreatedseparately

fromthecalculationsconcerningthe inter-

actionsinwhichparticlesareabsorbedand

created. The lastproblemcanbesolved

eitherbymeansofaSchroedingerstationary

equationinmomentumvariablesandinthe

CM-referenceframeofparticles,orapproxi-

matelyusinganS-matrixinmomentumvari-

ables. Consideringthecaseof"j incident

particlesand〃ノoutgoingphysicalparticles

onecanwritethefollowingwellknownex-

pressionforthecrosssection"(inthecaseof

〃i＝2)：

'=(2,"S"(吟_必)|<fIMIj>|2
wherePiandPfarethetotal initialandfinal

energy-momentum4-vectors.

If one startswithwriting" ina local

theorythenthemodificationsrequiredbya

non-Iocaltheorycanbeintroducedonlyinthe

elements</IM|i>oftheinteraction. Inorder

topreservethecovariance,theinvariantcut-

offfactorscanandmustbeintroducedeverv

timeacreationor anabsorptionoperator

("k*orzzk)appearin<fIM|/>and thusalso

intheperturbationcalculationssuchafactor

appears twice inany@Ginternal line'' ofa

diagram.

Intherecentformulationofourtheory,we

distinguishtwodifferent types of second

quantization: inonecasethecreatedparticle

isastablephysicalparticle(finalstates)and
inanotherthecreatedstateisavirtualstate

out of the @4energyshell'' andrepresents

anunstableparticle. Usuallytheelement

<fIM|i> canbe representedbymeansof

(3"-10) relativistic invariants,where "=

("#+"/)and">4,formedwiththe4-momenta

ofthe"j incidentand"/outgoingparticles.

Outof theseinvariantswechosetwoin-

variants foreachstate,whichwecalllt(")
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tionofヮ仏byintegration:

lexp(澱腱り鱗)/W")"4""=G("),
gives rise to theappearanceofacut-off

factorineachcreationorabsorptionprocess.

These4-dimensionaldomainsDJappear in

thenon-1ocal theoryinsteadof theinterac-

tionvolumes introducedbyFermi inhis

statistical and thermodynamical theoryof

multipleproductionandgiverisetoakind

of cell-structureof the space-time・ Their
volumesare invariant andconstant． The

resultingcut-offfactorsaremass-dependent.

Oneinterestingcaseoftheapplicationofthe
aboveconsiderations is encountered inthe

statistial calculationof theratio"K+/"ir+in

theproductionofK-andJr-mesonsat 25GeV

laboratoryenergy･ Thiscalculationinduced

HagedornandCerulus6) tochoose theratiO

oftheFermi-interaCtionvolumesJJK/"元～0.5.

Inourcalculations,thecut-off factorsgive

riSe tOaratiO lGK|2: IG"|2～0.5,' inaccord
withtheexperimentalresults.

maketheassumptionthatalsohigherorder

typesofgroupsofbosonscouldbeformed.

Thenatthemomentofahighenergycollis-

sion an amount (4E)cM>Mof energyis

releasedinthe formofthesenewunstable

particles. It cangiverisetoseveral chan-

nels, the competition between different

channelsbeingofessentiallystatisticalnature

(acausal). If one takes intoaccount the

cut-off factors,and themassesofresonant

states, one finds thata two-step process

(ora"-stepprocess)consideredinthetwo-

centermodelhas a greater probability

thanthedirectmultipleproduction・ This

seems tobe theoriginof the two-center

modelorofthemodelwithmanycenters.

Thelife-timeofthegroupsofbose-particles

isknowniftheresonantstateisknown (it

canbe～10-24SeC.). Thetwocentersare

movingapproximatelyinthedirectionofthe

incidentparticlesbecausealso4andp(f) of

theoutgoingnucleonshavenearlythesame
direction.

Letusconsider theS-matrixina local

perturbationtheoryapproachandletXk("=

0,1,2,3)indicateavertexpointofadiagram.

Inanon-Iocaltheoryoneintroducesforeach

linestartingorending inthisvertex(for

eachparticlecreatedorabsorbed)anewin-

ternal parameter り仏, adding tothephase

factorexp(j",｣'"") the factorexp(j",4'"IL)バリ脾）

whereバリ仏)definesa4-dimensional domain
Djofthesize～/4 inwhichthe interaction

isnotvanishing,八ﾜ,,,) istheFouriertrans-

formof thecut-off factorG(") andinthe

CM-system

lf(ﾜ)'2～exp(一|り|//)exp(－り0//).

BytransformingtheS-matrixtothemo-

mentumspace(asisnecessary)theelimina-
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Disc"ssio"

Yamaguchi，Y､： Howdoyouobtainthevalue〈P">CM？ Itseemstometoosmall，

Wataghin,G､: ThevaluesquoteddorefertotheCM-systemof the twocenters

andtheyaresmall. IfintheCM-systemofincidentparticlesisotropicdistribution

isobserved, then<，">cM～<A>cM～M,whereasinthetwocenter cases,(wheree.g.

stronganisotropycanoccur)onemustconsiderthecreationprocessesoffinalshower

particlesasadelayedsecondaryprocessesandonemustreferthemtotheCM-system

of eachfireball (inwhichtheyarecreated). Thensinceineachcenterthedistri-

butionisnearlyisotropic,oneobtainsalsointhesecases<′">CMofthecento鴎～M.

Okubo,S､： Howcantheunitarityconditionbe satisfiedinvour theory？ Iask

you,sinceyouintroducecut-offfactors.

Wataghin: Itissatisfiedifthelocal S-matrixobtainablebyputtingall thecut-
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oiffactors=1,isunitary・ Indeed, letusconsiderinalocaltheorythereactionmatrix
KrelatedtoSby

IfoneintroducesinKthecut-offfactorG,then,sincelGI2=G+G-isrealandG+and
G-arehermitianconjugate,thenon-localKremainshermitianandthusthenon-local

Sisunitary.
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Inthistalkl intendtogiveabriefremark pendentlybe definedfrom"-charge, Q＝

ofmyspeculationonthestructureof the "3+1/2,whichisasubstituteforhypercharge
elementaryparticles. Iamgoingtoshowinour scheme・ Youmayhererecall the

you that thehighenergy interactionsof even-oddrule insteadof strangeness rule

several to several thousandsGevwould becauseweclassifynucleonandtheg-particles
revealthetypicaleffectswhichcandirectly inonegroupwithA:3=1/2whiletheZ-and"-
berelatedtothestructureofparticles. Aparticlesintheothergroupwith"3=-1/2. 1n-
basicpremiseof thepresentmodelisa steadoftheordinaryisotopicspin,weconsider
variant schemeof the internal degreesof thefour-dimensionalonethatiscomposedof

freedomforbaryons inwhichstrangeness rand<. Inthisschemewecandefinethe

andhyperchargearenotused. Inorderto newisotopicspinJ=で+gindependentlyfrOm

classifybaryonsweintroducethreekindsof the"-spin・Wehave,however,tomakesure
Gchargespins',T,<,and",andassumethat thatwecangiveareasonableexplanationof
thethirdcomponentsof these 6spins' are

simultaneouslyquantized. Tablell.Thelistofmesonsandtheir
quantumnumbers.

Hereelectric charge,Qe=r3+<3,caninde-

〈Mesons <3 〃3 にでで3

Table1. Quantumnumbersofbaryons.
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