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oftheinternalmotionoftheparticles？

Nakamura: Inourschemefermionsareall described intermsofthreekindsof

@chargespinors',andmesonsareof :chargevectorsandscalars'・ Thisenahlesus

toresumethatchargespinscorrespondtomechanical spins inthemovingcoordi-
nates,whichisaconsequenceoftherigidbodymodelsbyNakanoandFukutome.
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Onemaytrytodescribeinelasticnucleon-

nucleoncollisionsinthehighenergyregion-
above500GeV-byasimplegeometricalmodel

onthebasisofthetwo-centreconception,') ,． 1) 2）

whichincontrasttootherworkersassumes

thatangularmomentumisconservedasorbit-

alangularmomentum.Asingeometrical

opticsit isassumedthat raysmaybecon-

structedaccordingtothesame laws that

wouldbeobeyedbyparticlesinclassicalre-

lativisticmechanics・ Toeachrayavalue

d$6'' of impactparameter isattributedand
predictionsonthestatistical distributionof

observablequantitiesarederivedfromthe

equidiStributionof62・ Thisisaphenomeno-

logicalmodel asnoassumptionsaremade
onthenatureofwhatiscalled@6centres''or

d6excitednucleonJhere.

Conservationofenergyandmomentumre-
qulres:

collisionisalwaysgreater thantheimpact
parameterbbeforethecollision・ Now,also
amaximumvalueaノ is introducedfor6ﾉ：

6≦6ﾉ≦αﾉ,whichmaybederivedbyLorentz
transformationfromalength@$"''definedby

γ2(α/2-62)＝α2-62 . （2）

It is foundthenthat thereisamaximum

valueforthetotalrestmassesinbothcen-

tres, determinedby

γ
（3）加＝,/'十を2(γ2－1） ，

where:=6/",Accordingtothisrelationperi-

pheralcollisionsareelastic． Completelyin-

elasticcollisionsarepossibleonlyinthecent-

ralregion.

Ifmaximumrestmassistransferredtothe

centres, the transversemomentumofeach

ofthemisfoundtobe

R=盲γvI=F1/7首三丁 (4）

（1－γ・瑞獅)豊） （1）籾2＝γ2

where"z ishalfofthesumoftherestmas-

sesof theexcitednucleons, 4wz ishalfof

thedifferenceof therestmassesofthem,
カノ isthemomentumofeachoftheminthe

CMSand7istheLorentz factorofeachof

thecollidingnucleons intheCMS. The

velocityoflightandthenucleonrestmass

havebeenset equal toone.At inelastic

collisionstheimpactparameter6ノ afterthe

1＋を2(γ2-1） 、 ′

Thismodel isnotapplicableifPtiscompar-
ablewiththeuncertaintyof transversemo-

mentum.Thisuncertainty,whichisacon-

sequenceofthefinitediameterofthenucleon,
isaboutlGeV/c.Thuswemustrestrictour

considerationstotheregionwheregissmall.
It isseenfromthefOrmulaforwzthatthis

istheregionofhighmultiplicitiesofsecond-

aryparticles.

Wewanttoshownowthatsomeproperties
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ofinelasticnucleon-nucleoncollisionsmaybe

describedquitewell bythissimplemodel.

Thiscomparison isbasedonthemaximum

valuefor"zasgivenby(3). Themeanto-

talenergyofasecondaryparticleintherest

systemofacentreisconsideredasconstant.

I.From(3)and(4)constancyofthemean

transversemomentumofsecondaryparticles

isfoundinagreementwiththeobservations

ofNishimura3) andmanyotherauthors.

I1． 1f @$(z'' isaconstant independentof

energyandimpactparameter, thedistribu-
tionoff2-valuesshouldbethesameinany

sampleofjets independentof thedistribu-

tionofenergies・ Andthedistributionfunc-

tionshouldbe foundtobeastraightline.

Thisisconfirmedbythefollowingcompari-
Son：

FromthepapersofA.Barkows) andJ.

Gierula6)wehavetakenalleventswithr>23,

Ⅳh＜3， 〃‘＞11． Thedistributionof f2 for

theseeventsisshowninFi9. 1.

Asmaybeseenfromthisdiagramthedis-

tributionfunctionmay indeedbedescribed

quitewellbyastraight line.

InFig.2,asubsampleisshownincluding

2/3ofalleventsonly: 1/3ofalleventswith

lowest energyandl/3ofall eventswith

highestenergy.

AIthoughtheenergydistributionisquite

differentinthissamplethesamedistribution
forg2isfound.ThesameresultwasfOund

forother subsampleswithquitediHerent

energydistributions.

InFig.3,a7-"8diagramisgivenincluding

all eventswith7>23,Ⅳ伽<3.Betweenthe

lines g2=const.equal numbers of events

shouldbefound・ Onefinds8, 12,9.

Thusthedifferentialcrosssectionforpar-

ticleproduction inthehighenergy, high

multiplicityregion,whichaccordingtothis
model isgivenby

｡(")dn@=2冗α2旦型 （5）
"@2

fitsquitewell intotheexperimentaldistri-
bution.

Unfortunatelythetotalnumberofevents

availableinthisregionisstilltoosmallto

applyastringenttesttothisrelation・ It is
hopedthatsoonmuchmoreprimarycosmic
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ray jetswill havebeenobserved. If this

model isfoundthentogiveagooddescrip-

tionoftheobserveddistributions, itmaybe
ofheuristicvaluefor theconstructionofa

morecomprehensivetheoryofjets.
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Disc"ss加犯

Yamaguchi,Y. :Whatareyour inputsandoutputs (theconclusions,whichyou
would like todraw)？ In particular，whenyouhavetalkedaboutyourresults，are
theyinagreementwithobservation？

Thielheim,K、0． : Theinputsinthismodelare: aversionofthetwocentercon-

ception,whichalreadymakes thismodelaphenomenologicalone,conservationof
energy,momentumandorbitalangularmomentumandtheparameter @4"''.Twoout-
putsofthismodelare: constancyofmean transversemomentumandadistribution

functionformultiplicitiesinthe7'-"sdiagraminthehighenergyandhighmultipli-
cityregion.

Yamaguchi:Whenthe impactparameter is fixed, what formof distribution
hasbeenusedforthe ‘‘mass，’ofafireball？

Thielheim: Thevalue for"z=1/2.(w@,+"z2)usedinourcomparisonwithexperi-
mentshereisthemaximumpossiblevalueasgivenbyconservationlaws.
Miesowicz,M. : Iwouldliketostressthat it isratherdangeroustodrawanycon-

clusions fromtheexperimental "s frequencydistribution,becauseofexperimental
biaseswhich inHuencesharplythisdistribution・ This, andsimilarquestionshad
beendiscussedwidelyin$@jet'' sessions.

Thielheim: Iagreewithyou.

Zhdanov,G、B､ : Ifyoumakethecomparisonwiththeexperimentforthemultipli-
citydistributionandB-distributioninthesametime， thenlsupposeyouhavealso
thepossibilityofcomparisonoftheinelasticitycoe価cientKwithexperiment.
Thielheim: Thisquestionwasnotdealtwithsofar, andit isratherdifficultto
deriveastringentconditiononKnow.

Ezawa,H､ : Yourmodel is similar toTakagi's. Weremember, however, that
Takagi'smodelgaveusatoolargeinelasticity. Itwasjustbythisreasonthathis
modelhadtobereplacedbyNiu,s， Then，what isyouropiniononthispoint？
Thielheim: Iagreewithyouuponthat this isanimportantquestionuponwhich
futureworkshouldbedone.

Zhdanov: Yourargument concerningtheroleof the uncertaintyprinciple in
restrictingthepossiblePr-valuesavailable for thedescription(intheframesof
yourscheme) isnotsu伍cient. Besides themeanvalues, youhavetoconsiderthe
"-distribution,too.




