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.An effllu~1v. lltitllod of anal»z1118 the upull11eut"l Jab 

1Il1tb the ai~ of d18COV81'1ng thlll clu.ttll'l~t1on phenowenon 

~t parttclea produced in hl~b enar~y ln61*dtl0 p~oo•••e. 

) 'r plI'opG&.d. 'l'he eethud explo1tfl the Bet of all po.albl. 

..a.l)idHl inteJ.'Vule i.fI. l'ap1dU)' d1t'18tllU1c•• o~ two pal'Uc

10.- ~,~H"'I - ';Ii. wHh 80118 Ii pl'rHele8bavl'~8 a'lIlp1d1U•• 

in b.tween (ultllll1 g';'p Cl)l're8p~nd8 to H", 0 ).. It provid•• tbe 

informat10n wbich i8 in prinoipl••• oo.plate aa tbet ob. 

'.lDed f~o. the oo~~.lation t,mct1on8. It 1s sl.pl. 1" app

lication and pblsioall;, 01••1'•• 

Th. method 18 .pplied to various -04_1. _ne tbe rapl

dB;, inte...al U.'l'lbut!Oilll'l thue obtained 1Il~. OOllpl1Ye" to 

expert_ntal dd. tor 1'1' 40 Oel and PP ·,0 llnd 200 fl.' 

colli.tone. The 1mp.l',an' role of olu~terl.atlon nf secon

d••, pa.t1~1 •• follo.~ fro. 'bl. eompe'leon.lt 18 predicted 

that the two~bump etruet9r. ebould d•••lop for K. 4 8n4 

I ••, • .01\1,1101'1•• \n ,r-lnterae'loA. et 200 ae¢ 1t 

,_ tle1')'onlo \JlUfl '.1'8 au pl'Muceli. 

) 



1.	 IN'l'RODlICT1ON 

~be pa~tlel~. pruduced in high ene~~y inelastio 00111

eions are 8eem1nalycteated ina, two-step proc••• - with 

IU1	 lllhrllled1ete et80e of the production 01 theconelated 

sroupe-clueter•• However, up to now the pr.oblem ot the 

el•••er.' natuze oan not be coneidered as 8olved. 

Unlike the w1dely .presQ opiaton tnat clu8ters could 

b. reducea to the 8e~ of prominent resonanoe. we believe
 

that be.ide. suoh trlv~al two-or three-patticle correlations
 

there exist many-particle correIationa which can be understood
 

•• a re8Ult or the production of fireball-type olusters ( ••• ,
 

f'or UalDpie. [1.2] ).
 
'fo	 d1B~r1m1Date bet".en theee two 0 •••• we propose the 

..tbod of' ana17B1ns Jets blthe inve.tisetlon ot .11 av.ll 

abl. distributions of rapiditt tntervale. 

!'be ioa'pldU1 l';ltUYal "r" 1S de1'1ned. .e a dltt.retloe 

_ot the rapldUi.e of two partiole. in Ilil li....barl.d-partto1'e 

.<tent x) "Ub 11011. k particle. falling b.h.en ,;h... two 

,.rtlo1e8' rapidltl•• i.e. 

where 1 :!i i ~ n-lc-1. fIb. dietributions of Bueh in....r ••l.
 

are obtained bY 8UmmiDg up, fitat all pO••ible choice. ot
 

x)	 All particles are ordere4 aocording to the lncre.s1na
 

rapld1t1 i.e. ~'+4 >~i..
 

l 
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;al~. of p.~\lcl.a (tb.»~ uve~ i) 1n .a~h eVdnt w~th d 

give D 8114 tben .. 11 ey.n~'9 tOGether. 

!rha•• d1"tril;\,l1;iona appeal:' t.o ba ve.:/ 8eU81 t.1v" to Ul. 

cl...iel'iaaUon o~ Particl.s alld could be c;otlpare" w1ta 

\n.o~.tieal Olle. obtaln6dwtth1n d1freRent ••8wuptlona ~bo.t 

the eluaters. 

) MU8t·O~ the previo~81Y p~opo..4.~ft~huQS or ~he olu-'.

1'1Jat1ul1 111Ia1:/818 na6d oliaretul 'tr•• tllled1- and C1B8.1tiu.~101l 

ot an 1ndiv1dtl41 event 01' 888U•• ~be pr.vftl111~ role or a 

carini'to _echant.... ot pu~t1cle pl'oduoHon L~j. Th. two-,.I'

t1el. correlatior. <•••• r~r .xeaple, [J]> 8h~ rMp141~ 

gap [4] ..thoU. Ill" ".11 .. pal'U~ the 'rl\1ctul1t1~n analJlll. 

l5]. do no~ .urt•.\' the.e .hort.coM1ng~. 

OUr.etbod 1& aD!'. ueneral aw~ provide. -or. iDt~'1.. 

tban th~ two-pertl.l_ e~~ellation or 1'~p1dit1 aap x) .., ..... 

~o explo1\ it one .nouid kno. the tap14ttlee o~ the ,.~tl•• 

1_ pl'OCble_d. 

!he repiditJ i"te~Y.l 41.'r~~tion. ba.e been o~t.la" 

tor dift.rent tbeoretioal aodel. ~1ob. 1ft partioular. teke 

tnto aoouunt po..lbl.rep.4it, 0••1'1.pp10, ot e1u,.er•• 
. W. hey. epphea 'h1__thod tlJ Tap -nent. at, 40 Ot' 

and to pp-e....,. et 70 aJUi200 0•• ana .0"'''''' ttle _,e"l

x) ~It. 2'a..ldH, 11&,10 c1.tuutd _ 80 -"'1 1nt_na1 

h.8. tooO 111 to"",10 0». 'rhue .1&1' ..'hod liI....I'.U... 

< tbe raptaU, .-, ..th04. 



..nt.l and theoretical d18t~lbution.. We have 00" to ~he 

oonolusion that the non-re&onant olusters ahould ~. taken 

into account to set the agreement with expel'lmen1;.To oheok 

the extreme oluater model it "1. proposed to ge1; the expeti" 
10 1Q

Hnt&! distribution 0:£ intervals r~ 02:' L at 200 0.'.S 
W. olaim the. t 1 t shOUld "jJo8aess two bumps U two huY.., () { 

~At-olU$te~8 are. produoed at that aner~l. 

Some other (bu~ leBo distinctive) feat¥ree ot olue\er 

production I'IICdels are also seen. 

Firat ,we derive theanalyt1c expression. tor th.r~l" 

61\1 interval dletrlbu1;lons in two 81mplif16d modele of tn

dependent particle produotion and of indep6nden1; olue••7 

produotion. Then". get th~ similat distribution. in two ver

lione ot the mUlt1petipher~1 model both of whioh we~ pi. • 

~iOU817 8uooesfUllr applied to the d8sotipt1on ot other" 

.rper1mental data. And, finally, br comperina the whole 

theoretical lnrotm&t~on with the axper1metttBl r.eult... o~.e 

td tht oonclusioD8 stated above. 

2. TpdependqDt part±c1c prqdyptiop
 

The 1n~.pendeDt par\iCle production mo4.1 1s the aimpl•••
 

although unrealistic one [6 1 7] .However for oompleteness 

we aball bfiet11 di8CU8S it. tt 18 a••umed that .aoh pattiel. 
. .. 

in b n~hal'g.d'''p4lrt101.....ent U predl.loed lndependelitlJ. thlt 
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rapldltiea being 1'IU,dOlllll dlall'lb\lhd within tn. ph,yluC") 

rapidi t" usion () ~ l~ !t )'" &\ }E (lil 8lld iii bl!itlli( ttle lilt. 
Q M.· 

enel'Q /:lll.d IIlaS8 ot II 1;0111dll\/4 particle) witti t.l ';';OJllllt6lnt 

de.adt., x) 

) In hrlJl8 or 1'816 ttve re plditiea 6 = ~/r" ille pl'oblells 

ill reducad to the di8trlbuUon of intervals between 11. 

poInte app.arinJ at random in81de the unit Interv&l. As 18 

known from the probability tbe0rJ (aee. for ex~~ple,Lel) 

the ulmpl. g~om.trical argument~ ebow that tha probabilltJ 

tor an;, two particle. to lie at a d18tan~e A 'W~. thin tbf' 

unit inhrval 18 proportiol11il1 to 1- I:> .The prof18blltty tOt 

I, par Helee to lie within ~ and for II-k-2 partie lea 
.. )11 0 Jc.-2 

to lie ololtalde it 18 ttqllll] to ~ (#-6. .CoUBeque"tly,one
 

nete [(,] the pol/nolllhl d1etrlbution of int"rvellt
 i' 
JlAr~") C" k I 11 -~ - t 
--- :: n _ A \ 1 -~)rt 1 (~):A6 
.. 

where n (.ot16 ~h. cOlllbinatOl'leDl eoetflc1ent." 

The positiona of the !IIl:lXllllS of thit liitltrihutton.. 81'0. 

11ll.arty w1th t aD<' doe.rttae" 111'/1 on invl!l'~f' J";Owtol' of 1\. t 

-_._---
">t} 1'be repidity plotea u 1_ predicted \1; tnt" .lll ~\p"~I~beI'81 

tb'!'OI'Y and rl)u!(llly ~Hjr"!l" ..Jth ",.p...rlllll'til. (""'e. rIP!' ;<U1ll'1'1",. 



-.. 
w......11 ...... --d... (... ~...!;) 'bet ,he lm1e,eDaent 

p~rtlele pro.~o~1on ..del r••ul'•.~ .0& larla rapid.', 

J.Jltena}1!l •• cOllpfll'ecl to '" ..pert..ntal on". 

ct3. In4!PW.' UM'" ".9Uo. 
!'he .. I,ll ebortooW1lifl ot the in4.p.n4ent particle p1'o-· 

dnct10n Model, the larBo rapicll~, inter••l., oould ~ 0•••

00.. it the p8l'tieJ.•• lire ,roduced .18 correlattl. 4!l'oups'"' 

eluters. according)1. the proble_ 1. l'edlloed tc. ':be 418t

fillution of tlte r.apidU, lnhr.ah 1t the "c..abe" are 

thrown at randoll o.et tk. unit int.r.al. &ach coabrepre e 

.enh the cltlBter and the t ••'ll of II oOllb corl'ellpoDc1 to 

parUclee in tll. duetel'. 'tile ootrbir ., o.,.nop. the 

r.,~altY inter,~. are the lnterv.11I between the ".tb 

ora.red according tn tb. tap141t,. 
!o _-,old cOlllpUcattOftll au. to tbe t~.n1te wlUb of 

• cOllb we conelder the infin1t. int.rval of ...piatt!•• 

( y ... 0<») in whicb clueter. al. l'and01l17 41.trtbuted wI th 

It coaetant d~ne1t,. tet tach cluter 4ec.; biG III ftt.ticl•• 

_114 tbe Ilullber of cluelentoUn the Poi••on taw 1t). ~ 
the .....1 ean be cone14u'e4 .iI _ l!Ii..u.ried v,....104 of ih. 

MIlt1,eripherel olut.r tkeo!7 it' til iJlf1Dlte eaeI'D_ 

(o 
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How, .~ , ••ta\t11t, tot _11 • ,.,tl01•• at ,be ol~'.' 

.~ ....nd.) ~ to ....'.tb_ bahtul ( l;I' 'tdli 
J 1& theu

b, . it

"ur. (' ~ JDl., - i.)~)''I'l fit)
Wi· ... 

r'l"e,•...l,)(~~. i)" ~ .•~,.... ~ .1.t,i~U ••f ."~Ud••••neo \...,).," 'Jitah~••~t.l'. '.f .. t~.";18 ••.., ~t ...... 
. • Uhn ••. 

D(~-~) %.Ji~$' ~pt·~-Vtt8t] (tl 
''!" ..... 

wt~t ~ 0."0.'. 
fit.....~uu~t", '*"* 1b ~'lol" to. u••t tbe 

e441•• • , t\'1Jl••~lni •~~) .. ,inA bf. til. deU.YaU". 

of it.) "~J4" .. , ..... 6s.tr.r~t1eUOJl '~tloibgth. f.o
to, IX1.,)-~).atl. l'_ucm, • \I, 1. . 

... ~b:-bU.1t, tOl' k,dUol.. to UI .Uh1D that lao. 

" ..val cOlll. 11. obid_" b1 '.p18.101 ~1 1D itobt ot iat.. 

gtal to (4' bJ ~. oCJdtant 0(. • d1tto"eI1U.tibC with .1'". 
,.ei to c:{ It u ... all4...plaoiDa it _.au 'Gt -i. 

Jacm u. tbl iactu . f~(~ -i)~ •••Ol1b1Jt8 tb. 

;robab!1t', tor. "1'ticl_Io 110 wiibia the iat....1 

( ~' •la" )app." in ltollt ot (4) an4 the pcrnr til torala 

(4·) i boe4 and co,ro.,.. '0 tb••I1IIb.f or tb. h_1JllJac 

,.rUe1 fte _ole "00""'. eaGle! b. "..aU"" b, tJI. 
() 

'. 
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seneratill6 funOtion x) 00 r 

G(oI,r} =~xp I~1~ 19'~Jl>ld)""r- 11} (~) 

where fre han. aU!Jtaled up 0 ••' aU clu.tere and replaced ~. 

and ~" b,. 0 and r bee8U8. the dole expre••lon depeudo 

on tbe difference of ~'!~'=-r on1,._ .. 0' o 
ne 1ncluelve distribUtion ot r.pidit,. intends fA: 

18 fl1nil. bJ the lorlllllie Ll)1i 

W; <r) ~ L I f tl(;(:7L./..-)l!,. 
r 

• Jr:J." yMtA.t .,. j (1) 
«*-1 

Prom foraulae (5)-(1) it ie ..., to .how (bat the *-pielit, 

S8 pe ( k ~ 0) ilr8 dietribilted [9} 1&0001'1'1111& to 
. (8) 

at ....11 t· .attd aooorcl1Dl to [4 J 
W;{r) ..... ~Ap[- 'prJ 

at larse values or (" • 

~. inter....l. contaiDiJis ~ pal'Uol•• po $Ii. 'l.t-

UblltiOD wUh • IIU~ wltoe• .,.utou 1111 1' UtOr..... 
wUh k ael el.ct..... with 11 Ilut it ie lIotl blt .1,t_ 

:it) thai-.fon. tid...th04 1••• _..let. .. tile cC',,.lIUOII 
. . 

r.DCtl0D aethod Wh.l" the .uol. et, of ...,-..~t1el. ~otr.-

latl0b8 t. ,-ed. ~. c 
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to ...lle. Talue. of 1- •• ooapared to the independent .... 

~lo1e produotion model. 

The mo4e18 ooneidered abo.. proYlda an aaa17tloal gala. 

to the olust.r probl.. ~U~ autter m&n1 eho~~o~.. !h. 

108t imporiant one. are the inoorrect irea\-.nt ot 0.......o (0 tion 18", the ad hoo ahoeen dl.trlbuilone or .l~t.r. and 

or pariioles within o1uetete, the laproper ~'lpllcitJ 

dieitibutloD eto. It we. sbown in (10] ~h8t the numerioal ••

lues ot p and mate etrong17 ohange4 it 0_ '.ke. into 

aooount ~ha multlplioliJ distribution ptoperl,_ ~•.18 WbI 
on. cannot ha•• ant Gontietenoain the n\llM,,1oal Yallu•• tbu., 
obtained lD~ thelr prop.~ 1n'.~pr.t"lon e.en 'bouah tbt il

Der.l trends are d.monai~.t.. 01••r17 an4 81.,.ntlr. 

4. 'P1Uperlpheu 1 rpp4ela 

••xt weoon81der two .erelone 01 th• .a1'lt.~lfb."l 

nodel wbiob ..fa pre.loue17 .pp1184 to 1ftol.-i•• 418tr~bD~ 

tlone and o~h.f .xp.r~'.l ,eBult. an4 .,...... ,. bf 

.U<lo...1'ul. 
;

!he, we~e 4••ctlbed in 4e\ail eleeWbti. (... th. tttet 

Y"810D in t2,'1] ,tbe .HOnd ••r81on lD [1."'''] ) a.h4 here 

.. jUtIt ."18w tbee brl.Il,a Badde. th.• l'e80bD0e. a1.t_" 

()� 

t1 Gould be prCldlloed periphenl1;y In both fit til•• lnit the ••~oll4
 

••re1on ~pha.1Bee thil po.eibil1t1 .t"b8.~ tbaD tbe tl~.t one.� 

!be cl..'e~t. deo., 1. a.eorlbe4 ~ et.tl.t~oal ia..(lD� 

pattloular, 1t te i.O'.~PiO' ... (')~ 
!he fl." T.r.1Ob ._pbatti... tb. Ptoduetl~ .t the 
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nODp.r1,b.~al clue'er decaying according to iae h7drod1~. 

micel theor". The production'of clusters 1n both the ••r

810M 18 ne::-eeosTy to get t.h9 agreemtmt w1th experilllBntisl 

aultlplic1t)" distri.b1.1tion~. The l'eeOneDCfla considend alone 

«i•• riae to extremely norrow multiplicity distribution and t) 
low IIverBge lllult:l.plici'\;j'. 

The computer calculB';i<me prOVide the salll&,ll!s 01" "theo- . 

ret1c81 eYente" fOl both the v~Taions equivalent ~o (or eV'n 

moreco:;plete the.r~) U a experill!entQl s~Olplee 01 jets in 

bubble chambers. The exclueivlI informatioD 81:·0Ut eny eyent 

(up to16-prong e,rentsl is tlveilablo and any distribution 

can be calculated and ~rinted by the computer. The multipe

r1pberal G1DHmics and tr.e phase space vol~ are correctlJ 

~aken into aeec\Ult. 'l'h\UI ,10 ehortccroinae of the previous 

aodels appear but an Bnalytical treatment :l.e illlpos81ble. 

5. Thgorvand experim5it 

10 get the qus",itative &uJ,ae we sllall compare firet 

the te8uJts of ana11tical modele with the experimental 

distributions of the rapidity gaps· length at the hishest 

a~ailable energy. It was ohorm in [4J that the teil ot the 

distribution of empty rapidity intervals (I<. .. 0) aU8l~etllJ 

the ~alue of the para~eteT f close to 1 (see formula (9)). 

tJeins thil!l nlue or f ~ne OaD e&.imate L9 J th. peralaeter .. 

b7 comparing the e,;:perimental curves at 8ma11 r (eee [41 ) {J; 
witb formUla (8). One iet~ the values for the number of the 

chllrsed particles emitted in ayerage p~r eluster equal to 

(~ 

\ 

\ 

I 
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a,), a.ft ~Iltl 3..0 .t ~_. eD....8)' 102. 200 ·400 0.....

pa.tl..d •• Ae t. 8ho.. in l10]. ihe '1..h8 ooulll .. 

0011014."84 .1-" •• the l"••~ 111l1t• • t _!StUill v8111.. · ~ 'UMt 

aulUplloU~ dlJl'I;l'lbuUOD 18 ,roped, ~akea 1.'. aooOWlt. 

C)
 1'h.,.tO"8 .. ceDel.•• tbat enn the lowe.' 11.1\. 1D410.'.
 

'*bet the .sr• ..-t with exp.1'1..1; 001114 " •••tOl'd 0D1j 

l~th. propel' olueter.-f1~.ball••r••ra.to4. ~b. alilht 

mo...... o~ the quoted R\1IIbel'8 ..Una•••" 08uld con••po_
'0 the e11aM incro••• of the averase ... ot oluahn 1ft 

that eD_I'll r.sion. 

u 

Howe••r the ...pi4it)' sapo appeal' to be not the ~, 

.aneit1ve lndioation or tbe olU8t.ri~.tlon phonomenon. ~h. 

dl.t~lbut1one ot intervale with 80me pal'tio1.. inaide th.. 

{k 1- 0) etrongl, oont:r.ad1ct tho ind.p~Ddent p8I'UcU procfllO

tion h),poUle.1B [7]. W. de"",neirah th1a atat.moDi in 

J'1~.1 ~ where ihe llX~erllllental distributions of '6 k 

etronsl, dif~.r. ftom the curvoe calculated &ocotd1na $0 ro~

~la (2). The 1nolu81Ye di&\ributlone in independent cluster 

production .oa.1 .Are cal,ulated wiLh ~he ••lue. or par•••

hr. j>" 1 lind • Ie 2. i'he1 lII8' be compand llI'ith fleblU.11clQ'" 

B1"8 datil of P1.8.1 b"~8l\ge n.8 is olo8e t.o the !iyerag~ ch8r~ 

sed pltl'Uolee I!IQI.t:LrUa.lt) tti; 200 Oe'l. 'l'h\'l agreer"!!',, I, hin 

general Illicit bet tel' he~1' thllli for th" lnd""8ndf!'l1~ pe.'l:t:\.~HI 

Model. 'l'h" Ah1 ft I)f III!ltC.llla i..., 'the left 1& oleo!lrly dlJlllflII8h'Il" 

ted. How••..," Wt!l lIrOuld .1'ke to ."ree. ollce 1Il01''' that tbt'! 

iUli;u1l1 v!llu"'. ot pllr,,*~pt.. rf! .p "lid III COI~lt1 "tfll dtffel" [rna 
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tbl!! adop1:ed one•• W••,1. ue1ng theee 1II04tt18 ';Wlt ~o show 

the maln qualitative f.ature. of the 1'oie of olua\era. Ne

vertbele88 we believe tl~t th. neoessit, ot 81ueterl&ation 

1s 8een alreaG7 from PiB.l. 
.~ 

lext we turn t. the multiperlpheral modele. Both the ~ ry,~I
v.retone were extensivel, oO$p8red l'1-15] with traditional 

distributions for 'jf.p -prooeBses at 40 aev and for pp-in

terecUons at 10 find 200 OeV end showed no .8boD& di8t\re • 
penc;J in .~ of them. More than twent:! inclUl8'he anti ..Iri

Jinclusive chsrBoterie'Uc8 were oompared witb experiments.]) 
J

data at eaoh energ;y. No Clear ciis~tincti.on between the 

distributions 61ven b1 the two ~de18 we8 vieible until tl~ 

..,1d1\7 1nte~al d~8tribution8 were used [15]. Aocord1D~ 

to thip criterium the 8e~ond ver810n (with clusters) 18 pre

'erable 8t 40 and 10 Ge' 8. ie illustreted in Pig•• 2 and 3. 

The similar distributions were obtained for pp-•••nt8 

at 200 OeV tor the second version (8ee F18. 4). ~. maxI.. 

or the tbeo~etlcal distributions appeared to .~ shifted 

el1ghtl1 to the rlght.Thle showe that the clusterization 

1. still uI9uffieient even for the second vereion. The 

most intetl!etlng feature Is the appearence of shoulder• 

.!n theoretical curves at that energy. Thee. ehouldere 

are duo to the precess ot produc~ion of two rather beev1 

cluster£' '1':1. tb the baryon number ns1 1\Ih1.t\h lIlove rather. 

fBef; Rnd ther4!lft'l'''' ~e.n be e~paref;ed$ Th18 effeot ll!!l vfU~1 
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wt ~ ••11141n1 '"aona -&1'0 lIot .tl'-.17oxoUe4 1' ~ 

J~.~ the OIUUlU ,~ ",U 4".1~t" ' ..a. 
OVelr'~OD) two ·lNtQGIlio ol\Utto,. GaD b. 'l'o&lwaH. mw. ,...... 

u j ..., of • 10 ..;"1'. {16]. n.houl4 J'o.IlU '~ two-bulip 

.-tNC",UlrO ta d18.dbut1o••• W. ha Uial,H4 ~. th...... 

nUn! tU..~.1.b~'UOIl8 for d1f1'u_" I1.... ot U.l• 

.frodacUI'III(two ol......lOU olutew'" a'.). 
Up.....' ... be1bYe 'libat the aoat eft..U •• .., to ...... 

I'Ilbtho ."0-01_,", pne...., aoo Gd "1. '0, 01100•• til. 
, ~' " 

diridbuUou r~J. tOIl 'Q e".au 'J1w. p.otOlUt laavial 

JlX.' C 0.4 :a).... 4IIlIelil' po...... ,naowsut t .......,.. 

1I"h'U~e •• U 10 .... 1D P111.' it the ao'l."""_ ,...... 
•:':1.'•• 

In ' __"01, the 81ail., .,....,,111'. 1lJIlo'll1' ...,i••attle't.. k aloee ·to nil 1'or..., tt .1....... b •••, , .... 'tilt 

•••~. ~ti,li"". 

A.t 40 aM TOI,'U'b 81&.''''-''. U.Ull _ ....~.,.. 

'ue ,. 'be ...11 101.'1•• yol.oltt•••r .1~t" •• 

~ .~• .., ••••,.,.te elY8"~' •• lOG GaY " t. 
_DO" ........,. -.tt......Un ,lo.-ha,tq ,..'.0.,...t 

,'. ) 1I.~.0. vel._ d 3t. ••t ,10M at_ a , ... "'''''0' 4..... .Ji 
~,' fb. pleaa; .ith fiilto. t 1.' ·.1''',........ fttan8G1' 1M
 

1~14 0.4.
 
U f 

it) ilbU 18 .." ....... to .1Id...1._ tile ••h .r ~. _M'" 

.tthr..oa.me••• 



t) !be ,.,idU, 1n.tuftl ••thod (RlVJrft&· .......' for 

the ana17eee of the oluelleUuUon phenomenon.

2) ~he 81mpl••t'mode18 indloate-qualit.tivell tbat the' 

olusters heavier thaD resonanoe. ehould b. produced. 

3) !hie llethod provides ttle be.t teat to dls~rbt1Jl8te f1 
the .od~l. With d~tf.r.nt p.rpeatas_ of eluate,. it all 

the ...., of tbeir prediotion. dlDO.t coinoide. t 
4) the b_p-111~e .tructure should deVelop in ee. 

418trlbutione ot r.pldlt7 In'el'••l. it a.0180n1c olue'.r. 

are 0*,.te4. 

W••r. ~r.t.fgl to B.L.re1Dbere for v.luabl. oOMMent•• 

and to I.A.!Tanovskej_ for th@ p~rmi ••lon to uwe Pig.~. 

l 
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P$,-, 0." _ 

,.t;. 1. W....o...rte. 0"1 eX"I'I 'al r ••UH, t.t......1. 

1ft- 8-,renc ,,-....t. a'-200 g.~-(pe1nt.) witb- lb. 

lbtepenfebt peP'101. ,reduction mo4el (eury••-I 

Ctrtiff.1.ft ••COi'tliJlll -te terela {22Uand wUh ,he 

, lil.l..t... ·"ltUrlbuU.n in tb. ltlll.penelent olu.hl' 

ti .od.1 (e.ry•• -II .rawn accordiftB to fo~l. (7) 

at y • 1~ II ill 2. 8'. 0.85) .ut1_Oa the 1.pol'~ 

'aDt role -of cl\l8hringof' p..oduced palUch.; 

fiI. 2. ~b. cospar~on of experlaentalrapldi\1 1ftttwvale 

(poiDte) in ~i--•.,.ntll at 40 OoV with two 'fer810_ 

U ana 11)0' the IIIllltip.rlpher.1 IIOdel ravoUN tile 

cl..t.~ .oralob (II). 

P1l. ). the com,.r~oD of experlmeatal tapl~itl lnt.r••l. 

1& pp-.....n'. at 10 geV with two vor.lone or the 

mu~t1p.rlpb.1'.1 ....1 ta.OQr. the clueter ....relon :11) 

alee. 
P1I. 4. ixperi••ntal llietl'lbl1tlooe (point.) ot 1'.,14111 

interval.1n pp-...n'. at 200 aeY.ra ehlt'" to 

the 1.tt a. ooepe-I'ed to tbe 'beon "reel10t10u aoeo&,d.. 

1dI to the ..oend (ol~t.r) ••reion bt IIUltlperiphera. 

-lU, ~_t -USS••' ••0...b01'.... or ii.ter. in 

tbi. ,"..etva. 'lbe .....odId...... 0' .....1'.UM1 dlabl... 

, 
\

) ...·U••• a" prentt1llleecl. 
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