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1. Recentlynucleon-nucleoninteractionsat where

Ez～300GeV1,2,3)wereinvestigatedwithnew

improved oxperimenta! ‘echniquel Ⅲn ‘ho 〃=吾(弧‘，-"‘-〆)="‘"』"；
LebedevPhysical lnstituteof theAcademy 4' .

MifeWWe"WSxAnWW2ft"X "-;(",'-"'-",)=""""tothefactthatanessential part of these

WClear_ int"CtiOnS COPSiStS OfOne-meSOn "2=(Pb_R)2_(Eo_E,)2 ;
(G$peripheral '') interactions, whichcanbe

EO,R,加一energy, 3-momentumandmassofdescribedbyFeynman'sdiagrams,given in
primaryparticleinC.M.S.E1,P,(E2,PZ)-totalFig. 1.
energyand3-momentumof jetl. (and2);Theoretical treatmentofsuchinteractions

bythediagrammethodwasaire""em"'=1/frF－P12,"2=1/E22-P2ZZ-@@mass'' of
refs.4),5)． Paper4' dealsonlywithI<5he_jet'' thegejets. o3/2(y)ando,/2(y)-cross-sectionof
diagram(Fig. 1a)whichcanexplaino,ilya "-ZVinteractionforLab-energy ("zand iso_
partof recorded interactions (～30%4').In spins3/2andl/2,respectively.

Here thedesignationsof ref.9) areused.ref.5) a:$two-jet''diagramwasinvestigated
(Fig. 1b)anditwasshownthatthisdiagram lnref.i' itwasshownthat for thedescrip_
describesthemainbulkofexperimentaldata. tionofnucleon-nucleon interactionsat200
AsitwasshowninpaperSS) 9) theinterac_ GeVthedataon"･jVinteractionsatacceler_
tioncross･sectiondescribedbythediagram3tors' energieswerenecessary. Thesedata,

bothexperimental6) ,7) and theoretical,wereOfFig. 1bmayhavetheform:

obtainedonlyrecentlyandinpreviouspaper5)2

theywerenotused. Thereforesomeimpor."pp=(27r)3Pb2.EO2
tantcharacteristicsof ZV-IVinteractionsas,

I"…霊-"22"z･1/y2-"zz"z 勝照:鮒誓職撫t謡懸澗
×

［艇｡士似, ’・剴假……(y) 1npr……we．…［‘｡describethe×

process inmoredetail takingintoaccount
l6

2(z).0,/2(y)I (1) recentexperimentaldata＋,"郡‘(息)"‘腹("借""“‘‘“（1） ゞecentexperim"taldataon"-Ni…ctions
atacceleratorenergies.

Inpaper5) itwasshownthatathighen-
ergies it isimpossibletoextendintegration
overthewholeregionofvariablesy)1,,"2,"2
that isallowedbyconservationlaws, andit
becomesnecessarytointroduceacut-off for

"2byputting"2≦32.

Inourcasethevalueof6wasspecifiedby
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Fig． 1． Feynman
teractions.

8 1nourcaSethevalueof6wasspecifiedby
diagrams forone-meson in- the requirement that thecalculatedcross-

sectionshouldbeof theorderofobserved

*Thispaperwasnotreadduetotheabsence one(accordingtorefs.'-3)ぴ』v"～30mb).
ofauthors. Total""℃ross-sectionswere calculated
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Tablel.
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accordingtoEq. (1)forvariousvaluesof6.
TheresultsaregiveninTablel.
Infurthercalculationsitwasadmittedthat

6=5". TheeffectiveregionofvaluesofのL
=z/"z, y/"(i.e. theregionmainlycontribut-

ingtqintegral (1))was: Gjz=5～20GeV. The
experimentaldataonJr-Ninteractionsat5~
7GeVandaboveareof theutmost impor-

tance. ぴ派Ⅳ(z) forvarious z'swere taken

from冗一Nexperimental dataat 冗一meson

L.S. energiesdjz≦2BeV, andat Q)z>2GeV
ぴ認"(z) was admittedtobeconstant: ぴ派〃
=const.～30mb.

2． Multiplicitydistributionofchargedpar-

ticleswascalculatedbyusingexperimental

dataonaveragemultiplicitiesof 7r-jVinter-

actionsatgivenvaluesofのZ(')==y/"@andd)z(2)
=z/"z (i.e. of",, and"2) andintegrating
themaccordingtoEq.(1). Elastic"詞Ⅳinterac-

tiOnswhich,ata)z≧2BeV,areofthediffraction

type,werealsotaken into consideration:
accordingtoref.'0) itwasassumedthat the
diffraction 7r-IVcross-section isone-thirdof

thetotalone.

Forのz>7GeVexperimentaldataareabsent

anditwasnecessarytomakeareasonable

extrapolationofaveragemultiplicitiesknown

ford)z≦7GeV・ Previously(seerefs.7),'1)),the

averagemultiplicityforinelasticinteractions

at Q)L～7GeVIWasestimatedaccordingto

statisticaltheoryaswell as toamodel of

excited $<冗冗-6reball''.Thevturnedoutto

agreewitheachotherandwithexperimental

dataintheregionの必≦7GeV・ Therefore,for

の刀>7GeVweused@@元元-6reball''modelmulti-

plicities・ Theresult is that46%of cases

arefewparticlestars ("8<4). Thesecases

werenot investigatedexperimentally. Thus,

forthecomparisonwithexperimentwecon-

fineourselvesonlytocases"s≧4． Corre-

spondingcross-sectionsaregiveninTablel,

and"8-distributionfor"s≧4, aswell asex-

perimentalresults-onFig. 2.
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Fig.2． ”8-distribution(”s＞4)．Solidline-theory,
brokenline-experiment.
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Fig. 3． Summaryoftheangulardistributionsof
冗-mesons inC・M.S. Histogram-experiment,

solidcurve-theory(variant$@a''),brokencurve-

theory(variant @,b''); seetext.
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Theydifferfromeachotheressentiallyfor

"8>4:Thisisdueprobablytothediscrimi-

nationintheshowerselections. Ontheother

hand,thisdifferencemaywellhaveaphysi-

calmeaning. Thisdiscrepancyisatpresent

underinvestigation.

3. Angulardistributionofsecondarypar-
ticlesintheC.M.S・wasalsocalculatedasin

ref､9) for"8>4. Twosuppositionsconcern-

ingangulardistributioninir-Ncollision(used
foravertexinNENcollision) atの五>7GeV

weremade: a) it is thesameasfOrG)z=7

GeV,b)angulardistributionisdescribedby

‘‘元元-fireball''model. InFig.3,resulting
angulardistributiOns in lVLNcollisionare

given,togetherwithexperimentalhistogram.

Itcanbeseenthattheversion(b)describes

experimentaldatabetterthan(a).Thiscon-
vincesthatforreal 7r-Ninteractionsat7GeV

＜のz<20GeVtheG@元元-fireball''modelshould

yieldagoodagreementwithexperimentwith

respecttoangulardistribution. Experimental

checkof this conclusionwouldbe rather

important． 、

It should be noted that, althoughthe

angulardistributionprovedtobesymmetric

asawhole, itisasymmetricinsomeindividu-

alcaSeS･ Inordertoestimatethecontribution

ofsymmetriccases,thedistributionoverthe

valuesof7(7is7factorof元元-systemrela-

tivetoC.M.S.)canbeused. The7-distribu-

tionisgiveninFig、4, aswell as theex-

perimental histogram・ It isclear that it

showsthepredominanceofsmall7.

4． Inelasticitycoefficient(Kb) distribution

iscomputedinC・M・S， Onecaneasilyshow

thatathighenergiesKinlaboratoryor in
mirrorsystemisclosetoKt.

Forthecalculationof",wereusedex-

perimentaldataonangularandenergydis-
tributionof recoil nucleons in7r-Ninterac-

tionsuptoG)z=7GeV・ Note thatat large
のz,Kbcoincidespracticallywith inelasticity
coefficientofanucleonin7r-jVinteractionin

thesystemwhereprimary7r-mesonisatrest,
j.e.,withthevalueof $$targetmasJM#(see
ref.4)).

Atのz>7GeVwetoOkthesamevaluesof

KbasobtainedexprimetallyatG)z=7GeV.

Incaseofadiffractioninteractioninany
vertex,Ktwasdeterminedbytheformula

“～弧2/47c2,whichcanbeeasilyobtained
kinematically.

ThecalculateddistributionofKb isgiven
inFig、 5. Threeregionsdifferent intheir

charactercanbedistinguished; a)Kb<0.1:
herecontributemainlythecases inwhich
there isdiffraction interaction inone of

vertices. b)0.1<Kt<0.4: tothisregioncon-
tributethecaseswhereoneisobar ("=1.3)
isproducedinoneofthevertices,andalso
thatpartofcases (atの必≧7BeV), inwhich
MI<0.3. c) 0.4<"<0.8:wheretherestof
casescontribute.

Experimentallyobtaineddistribution (the
histogramonFig.5)revealsmorecasesfor
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Fig. 4． ア-distribution. Histogram-experiment,

Solidcurve-theory.
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Fig. 5. Kc-distribution・Histogram-experiment,

solidcurve-theory.
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0．1＜脇く0．3, thanwascomputed・ Thedif-

ferencemaybeduetodiagramofFi9. 1a,
whichisnottakenintoaccount.

Actually,accordingtoref.4) theZV古Ⅳinter-

actioncross-sectionduetoprocessesofFig.

1a-typecangiveabout30%ofthetotalone,

andtheirinelasticitycoefficientsarewithin

theintervalKb<0.3.

5.Fromtheabovecomparisonitis seen

that one-meson approximationwith both

the diagramof theFig.1aandthat of

Fig. 1bcanexplainmaincharacteristicpro-

pertiesof〃NinteractionatEL=300GeV.

Thecaseswithrelatively largevalues of

inelasticitycoe伍cient (0.4<Kb<0.8) findan

'explanation, aswell asexistenceof sym-

metricandasymmetricshowers・ Thus, itis

possiblethatmultimesonprocesses(so-called

head-oncollisions)donotcontributeveryes-

sentially to the〃Ninteractionat high

energleS.

Itshouldbestressedthatthepresentcon-

siderationcannotbeofhighaccuracy,but

it isanestimatingcharacter. Partlythisis

duetotheabsenceofexperimental dataon

元-NinteractionsforのL=10～20GeV.
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Thehighenergytheory is relatedtothe excellentworkshavebeenreportedatthis

theoriesinvariousfieldsandcoversthevast conference,seemtoindicatethatthereexist

domainof phenomena・ It isnotpossible, various types of collision・ The so-called

therefore, tomakeanover-allreviewofhigh @;doublemaximastars ''maybeconsidered

energytheory・ Hereweshall confineour- asoneOfthem・ Theyhavebeenanalyzed

selvestothetheoryofelementary interac- by theuseof, for instance, @$fire-ball''
tion,namelytothemultipleparticlecreationmodel・ Althoughsomeonemaybereluctant

innucleon-nucleonor inpion-nucleoncolli- torecognizethisphenomenonasrevealinga

slon． special kindof collision, thisphenomenon

Theexperimentsonjets, onwhichmany shouldnotbetreatedasasimplefluctuation.




