
JouRNALoFTHEPHYsIcALSocIETYoFJAPAN Vol.17,SuPPLEMENTA､111, 1962
1NTERNATIoNALCoNFERF1NcEoNCosMIcRAYsANDTHEEARTHSToRM Partlll

111･7.12.ANewModelforHighEnergyNuclearlnteraction

S・門間SEGAWA

恥s""te九γN"cleαγSt@c(I",U拠伽eγs虎〃qj,

Zb"0, Zb北"0,Jupqfz,

Letusconsider thehypothesis inwhich distributionof typical jetshowerscollected

explosiveproductionofmesonstakesplace byvariouslaboratories.5) Weseeverywide

throughemissionofasmallnumberofthe varietyof theangulardistribution. Then,

newquantumHI,2).ThequantumHissup- welookforsomekindofunit,whichcon-

posedtoconvert into severalmesonsafter structthiswidevarietyof theangulardis-

thecollision・ Here,weshowsome typical tribution・ LookattheeventO+6pofBristol

exampleofcleanjetshowerrecordedatMt. group.

Norikura.3) Fig．1showstheangulardistri- Onenoticesthatall of showerparticles

butionandenergyspectrumofthejetshower, groupinanarrowregionof the logtan"

called $Kd-family''. Wenoticeveryhigh plot,whichsuggestsastrongcorrelationof

energy7ro-meson, about8･1013eV, appear in theparticles・ Then,thisgroupingofshower

theverynarrowangle,whileother7ro-meson particlesfoundinO+6peventwillbeidenti-

hassmallerenergy,about*･10'2eV･Thiscould fiedasanexampleof theemissionofone
beconsideredastheHuctuationofthecurrent quantumH・ Thus,onecanfindsuchgroup-

two-fire-ballmodel.But,wewouldliketo ingasthatofO+6pinalmostallotherevents

considerthissituationas thebasiccharac- asinFig． 2and3.

teristics of extremehigh energynuclear Thegeneralpropertiesofthisnewquantum

interaction,becausewehaveseveralotherHissummarizedbrieHyasfollows.

evidencefromMt.Norikuraexperiment,for Fig．4shows thedistributionofnumber

instance, general change of production ofshowerparticlesinonequantumHcollec-

spectrumof 7-rays from7ro-mesons,4) as tedfromthedataofvarious laboratories.
goingtothehigherenergy.＊ Theprongdistributionof"JVannihilation

Whatisthesituationofchargedsecondary eventisalsopresented.

particles？ Fig．2andFig．3showtheangular Theangulardistributionof showerparti-
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* ExcitedBaryonhypothesisisalsoproposedbytheJapaneseE.C.C.groupofMt・Norikuraexperiment.
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clesintherestsystemofthequantumHis

investigatedbythemethodofFLplotasin

Fig.. 5． Thecentreofthequantumisdefi-

nedbyl/"瓦Zlogtan6i. Theangulardis-
⑭

ltributionisnotnowisotropic,butrather,

approximately,ofthedipoletyperadiation,

showingsomepolarizationcharacterofthe

emittedquantumH

Aswellknown,thetransversemomentum

ofsecondarypionsofthejetshowerisvery
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newquantumH・ Sotheinformationofthe

detailsof thehighenergy interactionwill

comefromtheknowledgeof thisLorentz
factor. The svmmetrical emissionof the

newquantumHinC.M・S. isobservedin

almost all cases of elementaryprocesses,

M=0, 1,withintheexperimental errorof

theangulardistributionof jetshowers. ID

thenucleusevents,wesee, insomecases,

complicatedemissionof thenewquantum

Hiandthelargemultiplicity.

Theover-alldistribuionofLorentzfactor

ofthequantumHisrepresentedas,approxi-

mately, 1/7豆,テ豆istheLorentzfactorofnew

quantumHinC.M・S. as showninFig. 6.

ThecorrelationofテHtoγcisrepresentedin

Fig.7． So, ifwegouptohigherenergy,we

canexpect theappearance of veryhigh

energyquantumHthat canexplainhigh

energysecondarypionasobserved inthe

experimentonMt.Norikura.

Thethresholdenergyfor theproduction

ofthisnewqunatumHisestimatedasabout

γc～5. Thiscorrespondjusttothepointof

changeofnormalizedmultiplicityobserved

byKanekoandOkazaki､6) Thus, thecharac-

terofthenuclearinteractionseemstochange

fromthisenergy.

Finally,weask,what is theroleofthis

newquantumHfor thenucleonphysics？
Weremember that thenatureof nucleus

hasbeenunderstoodbyintroducing7r-meson.

IfthenatureofthisnewquantumHbecomes

clearer,weshall be, orrather,wehopeto

beabletosolvethedi伍cultyofpionphysics,

oringeneral,stronglyinteractingparticle

physics.Thisisbecausewemayconsider

thisnewquantumHtobethemattercon-

structingthesestronglyinteractingparticles.
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similar to the momentumspectrumof

secondarypionsfrom〃Ⅳannihilationevent.

Thus, the following properties of the

quantumHisfound.

ThepropertiesofthequantumHissimilar
to theNもⅣannihilationevent invarious

points. Infact, themassof thequantum

canbeestimatedasabout 2Mb2, fromthe

meanprongnumberof thequantumHand

themeantransversemomentumofsecondary

Kmeson, about 10%orso, itisbetterto

saythatthenatureofnewquantumHis

somethinglikethatofthecompositesystem

ofbaryonandanti-baryon.

Next,wediscussbrieflythemechanismof

multiplemesonproduction.Asmentioned

above,thebasiccharacteristicsofhighenergy
nuclearcollsionisnotinthebehaviorofthe

individualpionorKmeson*,but inthepro.

ductionmechanismofournewquantuma

Firstofall,LorentzfactorofquantumH

inthehighenergycollision is important,

because the internal energyof thenew

quantumHisdefinite,sothe transferred

energyat thehighenergycollisionmust

appearintheformofLorentzfactorofthe
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*MomentumdiHerencebetweeninitialandfinal

stateofcollidingnucleoninC.M.S,,", isorder

.of,orlargethanlBev/cirrespectiveofthemodel

used,undertheusualassumptiononthetransverse

momentumofsecondarypions.
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Disc"ss"〃

:count, inrebuildingtheangular･distributiOn,Zatsepin,G､T,: Didyoutakeintoaccount, inrebuildingtheangulardistribution､he-

velocitydistributionof元-mesonsarisingfromonecentre？ Ifyoudidnottakethis
intoaccount,yourdistributionmightbetoosteep. AIsoyourmethodofcombining

particlesintoone@jquantum'' isalittlearbitrarysinceit isquitepossiblethatyou

mayloseparticlesatbigdistancesfromthecentreofthegroup. Again, thiswill

causetheangulardistributiontoappearsomewhattoosteep.
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Hasegawa,S.: Theeffectofvelocitydistributionofsecondarypionstotheshapeof
angulardistributionislarge,asyousay,as faras thevelocityofthepionsisnqt
solarge， Butit isnotso, inourcase. ExactanswerwillcomewhenthequantaH
arecOilectedmore. Thegroupingoftheparticles intoonequantumHseemstobe
alittlearbitrary,butwehavealsotosaythatwehaveseveral,butnotsomany,
typicalexampleswhichcannotbeconsideredasmixingormissingofdiStaptparti-
ci6s,andthesetypicalexamplesofquantumHshowthedipole typeradiation, that
is,narrowdistributionwithinafactor3～7inlogtan"plot, iftheangularmeasure-
mentofthedataiscorrect・ As for the typicalexample,wecanpointoutsuch
eventasO+6P,0+4P+2,roofBristolgroupand*50,*99,*40,andsoon,ofChicago
groupshowninFig. 2and3. Theexampleshows that theangulardistributionis
toosharptobeconsideredisotropic.
Zhdanov,G.B.: Isupposethatthestatisticsusedisnotsu髄cienttodecidewhether
･theshapeOfapparentangulardistribution isconnectedwiththe trueangulardis-
tributionorwiththespreadofparticlevelocities.

Hasegawa: Itistruethatthestatisticsisnotenoughtoallowthefinalconclusion
!ontheshapeofangulardistribution. It isurgentlyhoped tocollect cleanevents
more. (SeediscussionwithZatsepin.)
Miesowicz,M,： HowdoyoucollectthequantumH？
HaSegawa: AtpresentwehavenotadefinitewaytocollectthequantumH. But
wehaVesometypicalexampleswhichcannotbeunderstoodbytheHuctuationfrom
-thecurrent isotropicfireball. (SeediscussionwithZatsepin.)
Taketani,M.: Therearetwotypesofphenomena,oneisthetypeof,forexample,
" thermodynamics'' inwhichthestatistical Huctuation issmoothedout,a"the
other is thetypeof ､@Brownianmotion'' inwhichwecanfindthesignificant
meaninginthenuctuationitself.Wemust lookforalso inthecosmicrayphygicS
thesetwotypesofphenomena・ UntilnowpeopleusuallypaidattentiontothefIrst
typeofpheiibmena,butDr.Hasegawa'sworkseems tobelongto_thesecoIldoneF
W6,Japanesetheoreticalphysicists,arenowconsidering"-mesons,forexample,n9t
tobcrsimpleone,butverycomplicatedthingsas is implied inSakataismodel. In
thissensewemustcallattentiontoDr・ Hasegawa'sworkalthoughldon'tknow
whetheritistrueornot.




