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111"7･10. InterpretationoftheTwo･CentreModelwithin

theHydrodynamicalTheory*

A、A・ F]MFIT｣YANovandl.L.RosENTAL

P．Ⅳ.Lg6ede"P"siculli@s椛拠te,Acude畑〃of

Scie"cesqftbeUSSR

whileat the firstmomentafter collision

therewerel2particles.

ConsideringthevalueD=些二坐asa
〃8

criterionfora two-maximumcharacterof

theangulardistribution3)､"'-totalmultipli-

cityoftheprocess, JVi-thenumberofparti-

cleswithin the intervalx=±0.6±ぴカ=Iog

tg8L,8L-emergenceangleoftheparticlesin

laboratorysystem, ぴ一dispersionofangular

distribution,肌一thenumber of particles

outside that interval)we obtainD=0.37.

According to thereference3) itmeansan
evident two-maximumcharacter of the

angulardistribution， With increaseofEo

theD-valuewill slowlydecrease.

3. If oneassumes another temperature

dependence for theviscosity, forexample

と～T3 (j.e. theviscosity7) of a '@gas'' of

quantumstatistical Huctuationswith the

correlationlengthl/T), then for4JVwe
shallhave

1． Inthework') itwasshownthat in

certain cases kinematics of the so-called

(!twomaximashowers''2) '3) canbeconside-

redfromthestandpointofthehydrodynami-

caltheory4). Inthatnote theauthorsused

themodelofanidealmeson liquidfordes-

criptionofemissionof theexcitedsystem

andastudviscarriedoutonthe influence

ofviscosityontheangularandenergydis-

tribution of particles producednear the
frontofascatteredbunch.

Whenthecoe伍cientofviscosity

１く
似
一
吟

Ｆ
、

い－massof 7r-meson, ぴ漏一interactioncross

section),onecanshow5) that theeffectof

viscosityintheregionofageneral solution

isnotgreatanditdiminisheswiththein-

creaseoftheprimaryenergyE｡if<=const.

At thesametime, near the front, where

3"i/3">1 ("-4-velOCity,"=x,y, z, r; j=
1,2,3,4),evenanaccountofthesmallvis-

cositycanessentiallychangethecharacter

of angular and energy distributions of

secondaryparticles6) ． Dissipationofenergy

ofasimplewave6) leads toproductionof

anadditional numberof particlesand in-

creaseofinelasticityoftheelementaryact.

Since the particles produced during the

scatteringarethefastest(inthec.m.system),

itwill be displayed as the production
of $$twomaxima'' iintheangulardistribu-

tionofallshowerparticles.

2． Estimatesshowthat,inthecase<=

const., the additional numberof particles

(producedduringthescatteringintheregion

ofasimplewave)

4JV=0.41na
似

(M=c=1,M-massofanucleon). ForEo=

1013 eV,"=3.5, thusall togetherabout7

particles are produceddue todissipation,

4N=AEO'/2

where thecoefficient "isoftheorderofl

andmustbedeterminedfromtheexperi-
ment.

InthiscasetheD-valueincreaseswiththe

energyandthetotalmultiplicityofthepro-
cesswillbeintermediatebetweenthefunc-

tionEo'/4andEo'/2.

Obviously, theinterpretationput forward

forthecasesof two－maximumshowers is

completelyapplicablefor thecasesofboth

nucleon-nucleus and nucleon-nucleoncOlli-

sions. However, forthelatteronecanuse

anadditionalassumptionaboutanincomplete

transferof nucleonenergyto theexcited

system.
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DiscIJssio"

Zatsepin,G.T. : TheideaofEmelyanovandRosental isverynice,but thebasic
ideaofLandau'shydrodynamical theory(,/s=1/3) hasnoexperimental foundation.
ExperimentsshowthatP/e<1/3.

Zhdanov,G、B. : Yes, Iagreewithyou,butthemainpointoftheauthorswasto
showthatthere isnodirect contradictionbetweenthepredictionsof theLandau

theoryandtheexperimentallyobserveddistributions.

Namiki,M､ : IwOnderthattheconstancyofとwasassumedoverallprocessesfrom
veryhightemperature tovery lowtemperature. Canweconsider theresultsto
haveonlyaqualitativemeaning？

Zhdanov: Isupposeyourpointof viewtobecorrect.Theauthorsgetonly
qualitativeconclusions.

Yamaguchi,Y､: Are thereanydifferencebetween 7r-Nand〃Ⅳinteractionsin
thistheory？ Forexample，dotwo fire－ballsoccuralsoin元-ⅣCollisionswithfair
probability？

Zhdanov: Isupposethattheremustbenosignificantdifferencebetween7T-JVand
〃Ⅳinteractionsinthisrespect.
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Many･BodVTheoreticalApProachtotheFire,Ball

ModelinMultipleProductionofParticles

O・KAMFIT

Oc加犯om,iz"UW"grs秘〃, Zb化"0,JqpqfI,

AND

T・KoBAYAsHIandM・NAMIKI

W(zsed[zUw,""sit", Zb〃"0,Jupα犯

,bservedinmultiplepro- interactionpartmaybeseparatedl
)s is interpretedandan- part of highenergy interaction i
tedassemblvofproduced collisiontime.

f

IⅡ曇7-11.

romthe

inshort
The$@fireball'' observedinmultiplepro-

ductionofparticles is interpretedandan-

alysedasacorrelatedassemblyofproduced
particles likesuperfluid. It is shownthat
themomentumspectrumofproducedmesons

hasaform"/"2assumingス'4 for the final
meson-meson interactionHamiltonian. A

possibilityof themany fire-ballmodel is
brieflydiscussed. Beforediscussingthese
problemsapossiblereductionoftheS-matrix
elementor thecross sectionoftheoverall

process is presented, inwhich its final

§1. Introduction

AbouttwentyyearsagoHeisenberg') and
othersexpectedthatthemultipleproduction
ofparticlesinsuper-highenergyphenomena
wouldinformusabout the interactionme-
chanismatashortdistanceamongelement-

aryparticlesorthefundamentalprincipleas
symbolizedbythe $iuniversallength''. Ne-




