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tionofsomeofthedetailedfeaturesobserved

intheangulardistributionofthesecondary
particlesfromnuclearcollisions,andtheir
interpretationintermsofthe@dtwofire-ball''
modeloftheinteractionbetweennucleons.

thesecondarychargedparticleswithenergy

greaterthanlO3Bev; j.e・measuretheirenergy
fromobservationsonthecascadeswhiChthey

producewithaprecisionofaboutlO%.
We shall beginwithapaperbyProf.
Miesowiczwhowilltalkabouttheinterpreta-
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sionwhichdemonstratesitselfbytheshape

ofangulardistributionofgeneratedparticles.
2． Forhighanisotropyandsmallmultipli-
citywehaveobservedthattheangulardis-
tributiondMdxshowsveryoftentwomaxi-

ma.Wecansaythat thereisacorrelation

ofthreecharacteristicsofhighenergyjets:
doublem2ximumdistribution

l臘伽『‐smallmultiplicity("s)

highanisotropy(")

Eventswithtypical Utwo-maxima'distribu-

tionshavewellseparateddiffuseandnarrow

conesinlaboratorysystem,sowewereable

inthesecasestoinvestigatetheangulardis-

tributions inseparatecones consideredas

separatejets.

Forexplainingthesephenomenawesug-

gested togetherwiththeCzechoslovakian
Group(Dr.Pernegr)'),3) thetwocentremodel
inwhichthesecondaryparticlesareemitted

fromtwocentresmovinginCMM-systemin

oppositedirections,roughlyinthelineofcol-
liSion.Wedidnotbasedonanytheorybut

tooktheparametersof themodeldirectly
fromtheexperiment. Ithadbeeninthis

wayconcludedthattheemissioninthesys-
temofthecentrewasisotropic,withenergies

ofthesecondariesinfirstapproximationcon-

stantandindependentontheprimaryenergy.

Thelastpropertycorresponds toaconstant
valueoftransversemomentumobservedin

highenergycollisions. Cocconi2) inhisde-
tailedanalysisofthismodel introducedthe

The coordinatesx=logtan8arenowin

generaluseinstudyingangulardistribution
of secondaryparticlesgeneratedinnuclear

collisionsofveryhighenergy・ Thesecoordi-

natesareveryconvenientbecauseherethe

shapeofangulardistributiondoesnotdepend
whichsvstemweuseandtherefore itdoes

notdependontheenergyestimationofthe

primary・ Inthesecoordinatesthewellknown
theoriesofmultipleproduction,asHeisenberg

orLandautheories,givemoreor lesssimi-

larshapeofangulardistribution,approxi-

matelyofGaussiantype.Thestandarddevia-
tionoof thea珊"xdistributionisnowin

generaluseasameasureof theanisotropy
ofthedistributioninCM-system.

Inl956westartedtoinvestigatesystemati-

callytheproblemofanisotropyofjetsand
wefoundthatforenergieshigherthanlO'2ev

theshapeoftheangulardistributionchanges
as comparedwiththenormal distribution
observedatlowerenergies.

Letusconsidernowonlyjetsproducedby

singlychargedorneutralprimaries.We
haveobservedforjetswithsmallnumberof

evaporationtracksandforenergieshigher
thanlO'2ev:

1． Averylargespreadoftheanisotropy

parameteroof individualevents. Inour
opiniontheparameteroofagivenjetisa
veryimportantcharacteristicsoftheevent.

Itdependsnotonlyontheprimaryenergy,
butisalsoconnectedwiththetypeofcolli-
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name @fireballs' for theemittingcentres.

SomemonthslaterDr・Niu4)publishedapro-

posal ofasimilarmodel, introducingaddi-

tionallyanewparameter tothemodel,the
Gmomentumof interaction'.

Thetwocentremodelsofvariousforms

hadbeenproposedearlierbydifferentauthors

inthetimewhenthescarsityofexperimental

dataforhighenergy jetsdidnotallowto

checkthese ideasexperimentally. Sofarl

knOwthefirStwasProf・Zatsepin. Recently

thismodelhasbeendiscussedbymanytheo-

reticians,especiallyinthiscountry. Several

ideashavebeensuggested,themainpoint

beeingtheintroductionofthenucleonstruc-

tureintotheproblemofmultipleproduction

attheseenergies・ But ontheotherh2nd

thestatisticalsignificanceoftheexperimen-

talfactsespeciallyofthe @twomaxima' dis-

tributionhadbeensubjectofdiscussiondur-

ingtheMoscowandKievconferences・Reallv

veryfewpeoplehaveworkedexperimentally

inthissubject. So,wefound itnecessary

toperformastatisticalanalysisofthe@two

maxima'distributionandto investigatethe
abovementionedcorrelationsof thiseffect

withothercharacteristicsof jets. Forthis

analysisweusedallavailabledatafromour

laboratoryandfromotherlaboratories.

Iwouldlikenowtopresentsomeresults

ofthisanalysis. Ithasbeendone inour

laboratorybyGierula,Zielinskiandmyself5)

on65jetswith7c>23,what forsymmetric

邸ⅣcollisionscorrespondstoEp>1012ev.A

similaranalysison independentmaterialof

~50jetshasbeendoneinChicagobyGierula,
HaskinandLohrmann6),solshallshowsome

resultsofourlaboratoryandsomefromboth

laboratories. Fig.17) showsthemainresults

forall thejetsfromboth laboratories.We

seeherethecompositeangulardistribution

forll6jets. Aswearehereinterestedonly

intheshapeoftheangulardistributionwe
plotonthehorizontalaxisx/ovaluesnormali-

zinginthiswaytheangulardistributionsto

0=1.Theintervals forx/"valuesareso

chosenthatweexpectineachinterval the
samenumberoftracksfornormaldistribu-

tion. It isrepresented inthis typeofdia-

grambyhorizontalstraightline.Weobserve

onthepictureaverystrongdeviationof

theobserveddistributionfromthestraight
line. Thedeviationcorresponds toabout

threestandarddev.. IntheleftpartofFig.
1wehaveindicatedalsothecompositedis-

tribution for jetswith small anisotropy
("<0.6).Forsmallanisotropywedonotex-

pectthe @twomaxima'distributionaccording
totwocentremodelwithisotropicemission

fromtwocentres. Theresultinganisotropy
ofagivenjet inthismodelisaconsequence
ofthemovementofbothcentresinCMM-svs-

temanddependsontheLorentzfactorfof

thecentre・Weshouldexpectthedtwomaxi-

ma' distributiononlyforsufficienthighf
values, thatmeansforsu伍Cienthighaniso-

tropy,roughlyfor">0.6.

Wearenowgoingtopresenttheexperi-
mentalresultsconcerningthecorrelationof
the @twomaxima' distributionwithother

characteristicsofjets. Inthisreportlshall

limitmyselftojetswithNA≦5. Somepro-
blemsofjetswithhighnumberofevapora-
tiontracksandveryhighmultiplicitylhave

presentedinapaperofGierula,Holynski

andmyselfononeoftheordinarysessions.

WeconsidernowjetswithⅣh≦5and"8<20.

Thisgroupprobablycontainsaconsiderable

fractionofjetsgeneratedincollisionsofpri-
marynucleonwithoneofthenucleonsof

thetarget・ Theresults for thisgroupare
showninFig、 2.Weseeonthe firstdia-

gramalleventswithM≦5forall"8、 The

dashedlinecorrespondstoeventswitho<0.6．

Onthediagramb)wecollectedonlyhigh
anisotropyjets(o>0.6) andherethedashed

linecorrespondtoeventswithhighmultipli-
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Fig.1.Angulardistributionofalljetsfromthe

analysisof thePolishgroupandofChicago

group. (SeeRef.7)
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independentmaterial,weshowinFig,3the

resultsobtainedinChicago・ Inthediagram

a)weseethecompositedistributionforall

eventswith"h≦5, and inthediagramb)

eventswith"8<20.

Ofcoursebydividingthecollectionofour

jetsintogroupswithrespect toanisotropy

ormultiplicity,wemust take intoaccount

thatthisdividingofthecollectionmightin-

troducesomepreference for :twomaxima'

distribution.AIthoughthese correctionis

quitesmallithasbeentakenintoaccount.

Wecomparedourexperimentaldistribution

inFig.2c)andFig.3b)notwithastraight

lines,butwiththedashedlinesindicatedin

theseiigures,wherethiscorrectionshadbeen
introduced.

Nowlshalldiscusstheproblemofisotro-

picemissionfrombothcentres・ InourcoI-

lectionof jets inl958wecouldiindonly

seveneventsproperforthisanalysisandwe

werenot luckytohaveneweventsofthis

typelater． SolshowinFig、4ouroldre-

sult. ButinChicagoanalysisthereareeight

jetsofthistype.Thetotalnumberoftracks
intheseeventswasl40. Theresultsare:

Narrowcone: 0=0.40±0.05

Diffusecone: 0=0.43±0.05.

city("8>20).Thelastdiagramc)corresponds
tOⅣ伽≦5and"8<20 inwhichweareinter-

estednow,withtheconditiono>0.6.We

havehereverygoodevidencefortwomaxi-
madistributionanditscorrelationwithsmall

multiplicityandhighanisotropy・ Forcom-

parisonoftheeffectofmultiplicitywithan
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Fig. 2. AngulardistributionsforjetswithⅣ乃三

5fromtheanalysisof thePolishgroup.(see

Ref. 5)

lo9寺
20

岬mcks

90

80

70

10
■■■

“ “

宝

？
；
ジ
／
／
／
／ 、

釦 釦

~~~1.--『･~.‐

10
40 40

Io9(y1.2T98L)

30 30

’
＃

u響

o lO
○

釦
ゆ

20

△

10

◎

等l
■

０
－
２

－， ．67 0 ．67･の -, -67 0 .s70②

（a〕 （b)

Fig. 3.AngulardistributionsforjetswithNh≦
5 fromtheanalysisofChicagogroup. (See

Ref. 6)

Fig． 4. Angulardistributions inDuller-Walker

plot for diffuse and narrowcones treated

separatelyasindependentjets． (SeeRef. 1)
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thedistribution.Weshallnowtrytosum-

marizetheseresults.

1． Independentlyofanymodel thedouble

maximumoftheangulardistributionofse-

condaryparticles is inouropinionawell
establishednewfeatureofstronglyanisotro-

pic,highenergynuclearcollisions.
2． Thetwocentremodel describeswell

thejetswithⅣh≦5and"8<20,andthemain

argumentsforthemodelare: @twomaxima'

angular distribution, isotropy in separate
conesandthecorrelationbetween"s,7and

K(inelasticity).
3． Thetwocentremodeldoesnotdescribe

thegroupof jetswith肌≦5and"8>20.

That istocomparewiththevalue0．39for

isotropy.

Thelastpointwhichlwouldliketodiscuss

verybrieHyconcerns thecorrelationofine-

lasticity, transversemomentumandmultipli-

City.We canget information about the

,energyofparticlesinthesystemofthecen-
trefromthewellknowntransversemomen-

tumofsecondaries・ Estimating7theLorentz

factorofthecentre inCMM-systemforpar-

ticularjet,wecanestimatetheenergybound

inthecentreand thenthe inelasticityK.

Thevaluesobtainedinthiswayareinrea-

sonableagreementwithKLvaluesobtained

forparticular jetsonotherways. Incon･

:sequenceofthesmall inelasticitythevalues

.offofthecentresareconsiderablysmaller

･thanγﾉsofthenucleonsafterthecollisions.

Thequestionhadbeenputmanytimes,

what fractiOnof thejetsshows @two-maxi-

ma' structure. Letweconsideronly jets

withsmallnumberofevaporationtracksand

"smallmultiplicity. The &twomaxima' dis-

tributionappearpracticallyinallcasesfor

whichthetwocentremodel expectsit, i.g.

forjetswithhighanisotropy. Butanisotropy

isdefinedby7andweexperimentallydo

notknowatpresenttheunbiasedfrequency

distributionoffbecausehighfiscorrelated

withsmall "s． Inthe sampleanalysed in

ourlaboratoryabout l/2of jets fromthe

groupIVh≦5and"s<20showsthistypeof
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Disc"ss加犯

Men0n,M.G､K.: Inwhatfractionofanunbiassedsampleofcaseshaveyouobserved

‘‘doublemaxima''？Couldyougivetherelativenumbersofjetsandthetypeslooked

at， thenumberswithlowmultiplicityandthefractionofthemwhichareanisotropic？

Miesowicz,M､: Icangivethenumbersfromourownanalysis・Weanalyzedaltoge-

ther65jets. Inthese65, I limitedmyself inthis reportonlytothisgroupofjets

with"ﾙ≦5. Sowehad45jets. From45jetswepickedout32jetswith"8<20. In

these32jetsweobservedverygoodseparationofgroupoftracks inhalfofall the

jets, thatmeanssimplyonehalfof jetshasanisotropyhigherthan0.6. Altogether

wecansaythat, justaswesaidattheMoscowConference,20-30%ofall jetsshow

･thisbehaviour･Weseecaseswithverysmalleranisotropy;wecansaytheisotropic

caseswithveryhighenergy, for instance, ItalianlCEFcases・ Theyhavesome

.casesof thistypeandwehavealsothesecases forwhich,of course,wecannot

'expectdoublemaximadistribution,andwecaninterpret thisas theonefireball,

forinStance, likePrOf.Dobrotin.




