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§1． IntroduCtiOn

Inthehighenergynucleon-nucleoncol-

lisions,severalauthorshaveproposedamodel

whichpredictsthattheangulardistribution

oftheemittedparticles fromhighenergy

jetsshouldshowacharacteristicshape,that

is, theprobabilitydensityfunctioni(X)=dM

dXshouldhave twosymmetricalmaxima

(whereX=Iog[7c･tg8"1,7c: theLorentzfactor

oftheinitialortargetnucleoninthec.rn.S.'

β必: theangleofthesecondaryparticlewith

respecttotheprimarydirectioninthelabo-

ratorysystem). Nikol'skiiandMishakova')

insistthatthetwo-centershowerproduction

mechanismcanbeexplainedasthestatistical

Huctuationsoftheangulardistributionofthe

formlog"(1-F)=XGierula,Miesowicz

andZielinski2) analysedexperimental data

usingthevariable刀ぴ(":thestandarddevia-

tionofX)andtheparameterD,andconclud-
edthat thetwo-centermodel servesasa

usefulhypothesis.

Theanalysesdonesofarexaminedwhether

thereexistso"etypeofprobabilitydensity

functionthatcanexplaintheexperimentswell.

Weshouldliketosaythatthereexistthe

varioustypesoftheeventsinietphenomena,

andwehavetoregardtheprobabilityden-

sityfunctionascomposedof"o(ormore)

probabilitydensityfunctions.

§2． MethodofanalySig

Forthepresentwerestrictourselvesto

thecaseswhere〃ん≦2, 15≦"‘≦25, (so<",>

~20) and25≦γc≦100． Fromthecondition

"ん≦2,weexpect that theeventswetreat

arealmosttheoneinitiatedbythenucleon-

nucleoncollisions.

We take thesquarerootof the second

mOmentO(2)=1/蚕万百7万rasthecharacteristic
ofthejets. Thedependenceofthedistribu-

tionofo(2) on7｡exists(Fig. 1).*

Under theseratherrestrictiveconditions,

weassume that thereexist twotypesof

jets:oneisthetwo-fire-ball-likeonewithde-

finiteLorentzfactorofthefireball, γ狂,and

another one. Fromthe l8experimental

data3-6) theFplotshowninFig、 2isobtain-

ed・Weregardthis tohaveagradient l,

soj(X)=10zloglO/(1+10x)2. Thenthispro-

15≦ns=25
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Fig、 1． Thedistributionofぴ(2)oftheexperimentaldatawithvariousrangeof仰sand7c．

*Thedatafrom3)4)5)6)7)areused.

482



H1""""9"""γ" 483

'｡g苓了

0．5

〆

， ×0．50．5］

5

Fig.2.TheF-plotobtainedfromthel8experimentaldatafrom4)5)6)7).

total probability 80%* (Fig. 3).** Then

γ型～6.6. Thisvalueofγ斑seemstoberather
smallforthej@two-center'' events・ Infact

the <$typical'' two.centereventsoccurwhen

"8 issmall, sothissmallnessofγ亜isrea-
sonable.

Weadopt the other quantity o(:) 4Weadopt the other quantity ぴ(4)一ぴ(2)

("(:)=ZXx/"': thefourthmomentofX)asthe

characteristicoftheevents,andweploto(:,

"so(i)一ぴ(:). Iftheeventof".=20issuch
thatthegradientofitsFplotisl,itsplot

withoutstatisticalHuctuationgivesusthe

point

（｡(;)，‘(‘)一‘(;))＝(0.55,0.56)． （1）
4

0ntheotherhand,theplotsof thetwo-

center events with various γ斑without

statistical Huctuationsareonthestraight
line

‘")一‘(;)＝0.55ぴ(:)＋0.035. （2）
4

Thepointcorrespondingtothetwo-fire-ball-

likepartweadopthereis

小 E(x)己語
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Fig． 3． The illustrationof thedivisionofthe

probabilitydensityf(X)=10x.joglO/(1+10jr)2

intotwoparts, one: two-iire-ball-likepart,and

theother: the d4Rest''part.

*Thegradientofthe dCRest''partintheFL

plotnearX=0isabout1．2．

**Weadoptedfigureso(2)=0．9,20%;"(2)=0.7,

80%tentativelyconsultingwiththeexperimental
data,

babilitydensityfunctionisdividedintotwo

parts,one:two-fire-ball-likepart,o(2)=0.9and

thetotalprobabilityofwhichis20%, say,

andtheother, #dRest'' part: 0(2)=0,7and
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Fig. 4. Thecalculateddistributionofo(2)derivedfromthepr･obabilitydensityfunction(a)of

the $#Rest'' partand(b)ofthetwo.fire-ball-likepart. Theratioof(a)and(b) isadjusted
tobe80 : 20.

babilitydensityfunction isabout0.9, the

valuewithoutstatisticalHuctuation.

Fromthisanalysis,weconcludethat,at

least, thehighenergy jetswith〃A≦2, 15

≦〃8≦25, 25≦γc≦100 occur fromthe two

typesoftheprobabilitydensityfunctioni.e.
thetwo-6re-likeoneandthe $iRest''one.

Herewedonottreattheeventswithsmall

〃s.The @4typical'' two-centerevents seem

tooccurwhen"s issmall・ Thetreatment

ofthiscasewillbedoneinthenearfuture.

（0.81,0.48)． （3）

Thedeviationoftheplots fromthepoints

(1) and (3) isexaminedbytheMonte-Carlo

methodandthecomparisonwiththeexperi-

mentaldataisdone.

§3． ResultsandConclusions.

Wecalculated lOOeventsbasedon the

two-fire-ball-likeprobabilitydensityfunction

and400eventsthe @CRest'' probabilityden-

sityfunction・ Inbothcaseswetake"s=20.

Thedistributionsofo(2) are shown inFig.

4. Thedistributionsof o(;) zjso(:}4． Thedistributionsof び(2)〃s‘(4)一ぴ(;) are

showninFig. 5 (a), (b). (InFig. 5(b),we

showonlythehalfoftheeventswecalcula-

ted, i.e. 200events). The two regionscor-

responding to the twoprobabilitydensity

functionsareoverlappingalittleeachother.

Andwecansaytowhichregioneachevent

belongs. Theregioncorrespondingto the

probabilitydensityfunctionofwhichgradi-

ent inFplot isl,cannotexplainwhythe

experimental plots scattered so widely.

(Fig.6)*
Itmavbenoted that themeanvalueof

o(2) calculatedfromthetwo-flre-ball-likepro-
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Disc"ssi⑰〃

Zhdanov,G､B､: Isyourprocedureofanalysisofangulardistributionsmoresen-

sitivetoprovethe2-centermechanismofparticleproductionthantheprocedureused

byDr･Gierula，Prof、Miesowlczandothers？

*Thedatafrom3)4)5)6)areused.
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Yoneyama,T､: I thinktheirmethodandoursarediferentinaims・ Themethod

ofPolishgroupcanonlysaywhether theangulardistributionhasdouble-(orany

numberof)maximumshapeornot, andisnotappropriatetotheanalysisoftwo-
centerevents・ Accordingtotheirmethod,wecannotdistinguishtheeventswhich

havethesameratiooflogγ亜tothesecondmomentofeachoneofthe twogroups
arounditsaverage・ Ourmethod,however,candeterminewhethera!certaineventis

tsnature two-center typeoranother type takingintoaccount thestatistical1，1

Huctuation,
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Fig.5. (a) 100eventscalculatedfromthetwo-fire-ball-likeprobabilitydensityfunctionbythe
Monte-Carlomethod,
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Fig.5.(b) 200events,the',Rest'' partprobabilitydensityfunction. Inbothfigures,@cor-
responds totheexpectedpointfromthedjF-plotgradientl''probabilitydensityfunction,
and4the expectedpoint fromthe two-fire-ball-likeprobabilitydensityfunctionwe

adopted, j． e、 γ胚6.6． The straight linecorresponds totheplotsfromthetwocenter

eventswithvarious7Hwithoutstatistical iluctuation.
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Fig.6. Theplotsof theexperimental｣datalwith25≦γ｡≦100,側ん≦2,15≦"8≦25. Theshaded
areacoversthecalculatedplotsfromthe@｡F-plotgradientl''probabilitydensityfunction

bytheMonte.Carlomethod.
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