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(@<TargetMass'' inOne･Meson･Exchangelnteraction)
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Whileconsideringtheinelasticinteractions

ofhighenergyparticlesthevalue岻一the

e任ectivetargetmass-wasintroduced')

jif.c=2(Ef-PiCOS"j)

=M九一(E6－島cos88) (1)

Ef,Pi,"f are thetotalenergy,momentum

andangleofallemittedparticlesexcluding
therecoil nucleonwhiChhave the corre-

spondingvaluesEb,",88.

Whenafastparticleinteractswithasys-

temofweaklycoupledparticles,MI hasa

simplephysicalmeaningbeingamassofthe

partofthetargetparticlewhichparticipates
intheinteraction.

Ontheotherhand2)MM' isequal to腿一the

coefficientof the inelasticityof thetarget

particle-inthecoordinate systemcoupled

withtheincidentparticle.
Earlieritwasnotedthatthereisamaxi-

mumat thevaluesMI closetopionmass"

inthe experimentallyobservedMI-distribu-
tionforbothⅣ息Ⅳand7r-Ninteractionsat

variousenergie"－6） . Suchmaximummay

benaturallyconnectedwiththeperipheral
one-mesoninteraction.

Itwasproposedthat theprocess corre-

spondingtothediagramofFi9. 1madethe

maincontributiontotheperipheralone-meson

interactionsandtheinterferenceofthatpro-

cesswithmore complicatedprocesseswas

neglected.

Ingeneral,theprocesswithsimultaneous

exitationofbothverticesofthediagramcan

beconsidered. However, thepresenceofthe

sharpmaximuminMI-distributionsandcon-

siderablepartof theasymmetrical〃Ⅳin-

teractions3) indicates thegreatcontribution

oftheprocesseswithlittleexcitationofthe

leftvertex・ Inthat caseonemaytryto

calculate llfMt-spectrumintheregionofthe

maximumby themethod of Chewand

Low7).

Itcanbeshownforsufficientlyhighen-

ergythatMiandvariablesの2and427)satis-

fvtherelation

"="2-tf－〃12
2R

where", isthemassoftheincidentparticle
andHisitsmomentum. Then

db f2 「⑳2max 2RMM#－q)2+"12
１（己
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dMM$ 27ra"2j"2mm(2PbMM!-の2－解2十",2)
×{の4-2〔り2(“2＋似2)＋(似,2－似2)2]1/2

×ぴ脾,",(d)2,42)dd)2. (2)

Thekinematicallyallowed regionsof the

variablesの2and42areshowninFig. 2.
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TheintegrationwasmadeforⅣ皇Ⅳinter-

actionsat theenergy300GeVandfor7r-N

interactions at the energy7GeVintwo

assumptionsonthevalueof"",",(c)2,42).
（1） び仏,I､qj2,42)=const.forallthekinemati-
callyallowedregionsofthevariablesの2and
42．

｛二;ons[蝿:動：（2） ぴ仏,IL,(の2,42)

Theresultsof theintegrationsaregiven

inFi9．3andFig．4forsomevaluesof4作2

(4"2＝9〆－curve2,4"2=16"2-curve2').
Tablel liststhedatafor the total cross-

sectionsofone-mesoninteractions(OMI).

Itisevidentfromthetable thatoneCan

notobtain theagreementwiththeexperi-

mentusingthemethodofChewandLow

withoutspecialassumptiononthedependence

ofoi｣,,jA',upond)2and42*.
ExperimentallyobservedMI-distribution3) ,4)

is shown inFig. 3andFig. 4by the

hiStograms.
Thecalculationmade in thevariant 2ノ

agreeswiththeexperimental dataforN-N
interactionsat 300Bevand7r-Ninteractions

at7Bev.

However, inthiscase(seeTablel)ぴ宛Nfor

theinteractionofthevirtualpionisequalto

150mb,whichisfivetimesgreaterthanthe

knowncrosssectionforinelastic Jr-Ninter-

action.

Theぴ派Namountsto30mbatthevalue4"2

=25"2. 1n thiscaseexperimentalM,-distri-

butionisconsiderablysharper thancalCul-
ated.Themaximumofthetheoreticalcurve

liesatagreaterMtvaluethanexperimental
one･

Fromformula(2) it fOllows that for 7r-"

interactionswithsufficientlylow42,〃》-dis-

tributionspracticallyrepeattheの2－distribu-
tionforsomeevents (の2～2RIIfM#). Thema-

ximumatMI～似whichisobservedexperi-

mentally leads tothemaximumintheuj2-

distributionintheregiond)20=2R".

Thisvalueofenergyatthemaximumof

distributioncorresponds toaroughmodel
inwhichtheinteractionwith7r-mesonofthe

pioncloudofnucleonistreatedasifJr-meson
inthemomentof collisionwereareal free

particlewithalowmomentum.

Intherecentpapers'0) ,'1)moreprecisedis-
tributionsofthenumberofthe7r-Ninterac-

tionsat energiesof～1and2GeVversus
G)2 wereobtained.Thepositionandwidth

ofmaximaobserveddonotcontradict the

abovemodelwhilecalculationsaccordingto

ChewandLowagreeworsewiththedistri-
butionsobserved.

Theauthorsbelievethat元元-resonancedoes

existwhichaccountsfortheresultsobtained.

However,thedependenceof themaximum

positionupontheprimaryenergyofJr-mesons
contradictsthissupposition(ifthereareno

experimentalerrors).

Table1． Ratio型型L
ぴj』‘“

Calcl'1ation

Experiment
2 1 2ノ1

N-Ninter-

action

300Bev

0．5－0．73）7．3 0．27 1 0．13

Tt-Ninter-

action

7Bev

"oMI=5-10
mb、

｜ ･1，
0．261.8
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* Identicalresultswereobtainedinthepapers8)

and9)whereone-mesOn interactionswithsimultan-

eousexcitationofbothvertices inthediagramof

Fi9. 1wereconsidered.
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Disc"88加兄

KObayakawa,K､: Iwouldliketoknowwhetheryouhaveornotanyspecialreason

foryourchoice inthe formofthevirtualcrosssectionwhichisconstant insome

region. Ifeel thatthevirtualcrosssectionhasverystrongdependenceon42andQ)2.

Smorodin,Yu.A､: Itisevidentthatonecannot obtain theagreementwiththe

experimentusingtheonemesonexchangemodelof interactionwithoutspecialas-

sumptionsaboutthedependenceofび牌,,｣',on42andの2. Thesimplestassumptionalso
doesnotshowagoodagreementwithexperimentaldata・ It ispossible,maybe, to

select theshapeofdependenceofぴ仏,j4,on42and(I)2togetagoodagreement・ But
itseemstobeonlyasubstituteforthetheoreticalexplanation.

Namiki,M､: Couldyouexpectmoremaximaotherthanthatcorrespondingtopion

target intheMl-distribution？

Smorodin: I think that the secondmaximuminMl-distribution, if it exists

corresponds totargetmassdifferent fromtheonepionmass. Experimentallythe
existenceofthesecondmaximuminllf"#-distributionhasnotestablished,butthereis

someevidence4) infavorofitsexistence.

Zatgepin,G.T.: Thekinematicsofobservednucleon-nucleoninteractions leads to

diagramsdifferent fromyours. It isbettertousesuchdiagramsshowninFig.A
fortheintermediateenergyregion. ForhigherenergiesthediagramofFi9．Bmay
beresponsible.

NN N NN 元

N N

～
、

／N TT K HN N yfErgR穴N T N
N

Fig･A Fig.B

Smorodin: Ithinkthatinthepresentstageofquantumtheoryit is impossible to
dosuchcalculationswithoutagreatnumberofassumptions.




