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I・ IntheqUantumfieldtheorythereexist D("2)ando(s,").
twomethodsfortreatingstronginteractions: Here,虎-4-momer
doubledispersionrelations') (d.d.r､)andthemeson,seediagrar
di3grammethod.Thelatteroneisemployed energyinC・M.S.,
effectivelyonlyinanone.mesonapproxima- menfUmtransferal
tion(o.m.a.),inwhichdiagramsofinelasticD("2)-Green'sfunc
interactionsarebeingconsidered; theyare-afunctionwhich
ofthetypeofFi9． 12) and2**. sectionofareal 7r-1

BothJnethodsdonot representaclosed anenergyintheir '
theor2.beingtqsOmeextentphenomenologi- "-mag6f冗一meson‘
cal. Thus, ind.d.r・ th.reappearunknown ofdeterminingthe
spectrgl fUn.tionsp(s, j) playingafunda- knownfuncti6ils~5{;
mentalroleintheory,andino.m.a･functions rl刃十刃

D("2)ando(S,")･

Here,た-4-momentumofanintermediate

meson,seediagrams land2,s－squareof
energy inC・M.S., オーsquareofthe4-mo-

mentumtransferat theelasticinteraction,
D("2)-Green'sfunctionofir-meson; "(s,"2)
-afunctionwhichat"2=一似2 is thecross-
sectionofareal 7r-mesonwithanucleonat

anenergyintheirC.M.S.,equaltoのc=1/r;
"-massof冗一meson.Now,theproblemarises
ofdeterminingthebehaviourof theseun-

knownfunctionsstartingfromexperimental
data.

Inthepresentreport the followingques-
tionsarediscussed.

1．Whatinformationon"(s,"2)andD(h2)
behaviourmaybe foundonthebasisof
o.m.a.,andofexperimentaldataon"-Ⅳ月nd

7r-Ninteractionsathighenergies.
2．、 Towhat extent interferencebetween

anamplitudeofo.In.a・ andamplitudescor-

respondingtootherdiagrams is essential.
Thisquestionishighlyactual, sinceo.、.a・
hasmeaningonlyifcorrespondinginterfer-
ence terms are smallenough (see,refer-
ence4)).

The lastquestionalthoughreferringto
amplitudesofinelasticprocessesseemstobe
connectedwiththeelastic〃Ninteraction.

Thiscircumstanceallowstoused.。.r･

I1． 0．m.a.wasappliedforthedescription
ofnucleon-nucleOninteractiOnsat9GeV3) ,4)

and300GeV6),andalsoof汀と力interactionsat
7Gev5) (thelastprocessbeingcalculatedac-

Fig． 1
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Fig. 2.

*Thispaperwasnotreadduetotheabsence
ofauthors.

**Thepoleapproximationisaparticularcase

ofo.m.a.,inwhichweputo(8,"2)=o(8,"2=_"2),
I

D("2)=万千万(here,weassume"2="2－ﾙ02)however,
thisapproximationisnot trueat"2>"2． Besides
itsvalidityforO≦ん2≦似2andhighenergy(s>m2,
where加一nucleonmass)needsdiscussion; o.m.a.
wouldbevalidatanyvaluesof"2, if theabsence

ofinterferenceofmatrixelements(seebelow)could
beproved.

Fig． 3．
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cordingtothediagramofFig.3). processes(j.8.,ぴⅣⅣ(s,","z2)andぴ露Ⅳ(s,"2,"2))
Thetotalcross-sectionofinelastic〃Ⅳin- areconstant,ats->○○

teractionat9GevturnsouttobeぴⅣ』v=18mb. Itturnedoutthat:
Norestrictionsonthevirtuality"2wereim- 1． IfO("2,S)=ji(")oo(S)(j.e､, itisamulti-
posed; however, itseffectiVevalueequals plicativefunction)then_atが→co,ji("2)mUSt

dropfasterthanl/1/Fr． However, inthistO"2≦(6～7")2.

Thesameholdsforcalculationof元－-Nin- caseぴⅣⅣshoulddependlogarithmicallyons,
teractionsat 7GeV5)． Thecomparisonof thuscontradictingtheaboveassumption(this

computedcharacteristicswithexperimental resultagreeswiththatofreference'0),'')).
data7) ,8) ,9) testifiestothefactthato.m.a.des- 2． Ingeneralcase, ifo(s,"2) isnotamul-
cribescorrectlynumerousdetailsofinelastic tiplicativefunction,itishardlypossibleto
processes,andconsequently, one-mesonPro- findadefiniteasymptoticform;onecanonly
Cessescontributeessentially.Achargeasym･ sayoffirmthato(s,"2)isadecreasingfunc-

metry'-"interactions,ortheoccurrenceof tioneitherof"2orofs,orof"2andssimul-
energetic7r-mesonsin 7r-IVinteractions,can taneously.
hardlybeexplainedbyanyschemeofadif- 3. Itiseasytogiveanexampleofapos-
ferent type. At thesametime inaone- siblenon-multiplicativeformofo-function,
mesonscheme they findarather simple, whichwouldsatisfyallthenecessarycondi-
quantitativelysatisfactoryexplanation. tions・ Thisis
Therefore,weconcludedthat:

oi.~THg~6f｡SSZseCti｡n｡(s,")asafunction ｡'(",s)=_/""､,21． Thecross-sectionび(s,片2）asafunction ‘2(た2,s)＝ 2
("f")｡'n*1＋

ofsand"2atsmalls,h,s<6"z2,h2≦(6～7")2,

isaslightlychangingfunctionofh2 and
Or

maybeapproximatelyassumedconstant.
2． TEE6fiEM｡h｡fanintergral "2(".s)=_ __ 9Q2ぴ2(た2,s)=二一

（鮮芸霞)('n*)" 'et｡’十

I､僻鯉幾 Inthisconnectionanalytical propertiesof

tothefunctionD("2)at"2≦(6～7")2 issmall thefunctiono("2,s)withrespecttothevari-
ascomparedtothatofthepoleterm． able"2wereinvestigated・'2) Theanalyticity
SimilarcalculationsofJVEjVinteractionsat boundarywasfound・ Itwasshownthatit
300GeVino.m.a・ show: varies if schanges・ Fromthis itfollows
1.Forlarge"2ands("2三(7")2ands≧100m2) thato(",s)cannotbethemultiplicativefunc-
o(s,"2)shoulddecreaseanditcannotbecon- tionofitsarguments.
sideredconstant. Otherwise,thecross-section lll・ Interferenceterms.
calculatedwouldexceedmanytimestheob- Therearetwokindsofsuchterms.
servedone.Thevalueof"2uptowhichit l・ For thediagramofFig. 2therecan
ispossibletoconsidero(s,")constantwas ariseinterferencetermsduetothefact"at

wavefunctionsof the first coneparticlesestimatedas"2≦(4～5")2ats～40"z2.

ZOnthisbaSis itwasconcluded that (state l,) interferewithwavefunctionspf
"(s,") isnotamultiplicativefunctionofits thesecondconeparticles (statel2): Arela-
"fiabiesanddecreases,when"'increases, tivevalueof these termsdependsonthe
tIEfflorequickly,thegreateriss. Thesame characterofangulardistributio¥lof.secondary
fhEthodWasuSedfofthedeterminationof particlesof thegivencone inthesystem
"mptoticpropertieso(s,")atlargevalueswheretheiItotalmQmerlium.isequalt9zer9
of"2ands， >ThelWVintefactionwascalculat- (further, "-system). Inthemajorityof
edathighenergiesaccordingtodiagramsof casesthisrelativevalueissmall， iftheratio
Figs.1and2.Certainrestrictionswereimposed h2/sisalsosmall. At"2くSandS→ootheW-
onthevalueof","2≦aS,αく1. Asymptotic systemsinC.M.S.movewithhighvelocities
GEh"oilrofcrosS.sectionsundertherestric･ andundersmall angles tothedirectionof
tiOn"2≦const.wasconsideredpreviouslyin'0). primaryparticles.Therefore, theangular
Asymptoticpropertiesofo(",s)wereob･ distributionofsecondaryparticleOinC:MS.
taineaaSsumiIIgthatallcross-sectionsofreal isessentiallyanisotropic, itconsistsoftwo
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verynarrowconeswhichdonotoverlap,
thussecuringsmallinterference.

2. Interferencetermsof thesecondtype
areduetothe interferencebetweenampli-
tudesofone-mesondiagramandthemulti-
rnesonone・ Theirvalue canbeessential

only if theangulardistribution inmulti-

meson diagrams is alsoof the two-cone

character(inC.M.S.). Itcanhardlybeex-
pectedthatequallysharpangulardistribu-
tionwill takeplace ifanumberofinter-

mediatemesonsconsiderablyexceedsone(we
omit correspondingarguments)． Thepro-
blemofinterferenceofone-andtwo-mesOn

diagrams (see,Fig.4) turnsouttobevery
essential. It ispossible toshowthatthere

isnosuchinterference if thehighenergy
elasticscatteringispartlyofdiffractiontype
(aswasstressedinmanypapers'3),'4). $$Dif-
fraction'',inparticular,meansthat: a)The
realpartofthescatteringamplitudeismuch

smallerthantheimaginaryone． b)Thereis

nocharge-exchangescattering. c) Thereis
nospinHipscattering.

mediatemesons.

It follows that the interferencebetween

one-mesonandtwo-mesondiagramsathigh
energiesvanishes, ifscatteringisofdiffrac･
tiontype.

Inconclusion letusemphasize that the

diffractioncharacterof scatteringandpro-
perties(a),(b),(c)athighenergiesarenot
experimentallyestablishedyet.Direct ex-

perimentsaimedatfindingacharge-exchange
and(or)spinHipscatteringandalsomeasure-
mentofenergydependanceofthetotalcross-

sectionwouldbehighlydesirable･ These

experiments incosmicrayswouldbevery
important for thequantumfieldtheoryof
elementaryparticles.

WeareindebtedtoDr.E.L. Feinbergfor
helpfuldiscussion.
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Letusconsiderwhat restrictions these

conditions imposeonquantumnumbersof

anintermediate,r-mesoncloud(namely: spin
Ji isospinTandparityI). Accordingto
d.d.r. these numbersmust coincidewith

quantumnumbersofasystemconsistingof
anucleonandantinucleoninacrosschannel.

It iseasytoshowthatthecondition(b)
(nocharge-exchange)yieldsT=0; further,
foranimaginarypartof the forwardscat-
teringamplitude (whenmomentumtransfer

"v=0), Condition (c) brings about 7=0,
andI=+1.Thus,due totheconservatiOn

ofG-paritythediagramswithodd-number
ofintermediatemesonsdonotcontributeto

theforwarddiffractionscatteringamplitude.
Ontheotherhand,itiseasytoshowthat

apart of the totalcross-sectionduetothe

interferencebetweenthediagramsofFig. 1
andFig4isproportional toan imaginary
partoftheforwardscatteringamplitudecor-
respondingtothediagramwiththreeinter-
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