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AMarno6enu H.C. H AP• E2 · 9362 
4>eHOMeHonOI'H'IeCK8ll MOAenL ABYX MeX8HH3MOB H 38pliAOBbie 

KOppenliiUIH C y'leTOM CTp8HHblX '18CTHO: B rr ""N-B38HMOAeACTBHliX 
npa pc = 40 fsB 

Ha ocaoae ABYX MeXaHH3MOB paccMarpaaaJOTCH aapHAOBbre pacnpe­

AeneHHH H KOppenS!IlHH KeATp8nLHblX CTp8HHblX H 38pJDKeHHblX 'l8CTRO:o noKa-

38801 'lTo MOAenb AaeT xopowee cornacae c 3KcnepaMeHTanbHbiMH A&HHbi­

MH, nony'leHHbiMH aa ABYXMeTpoaoA nponauoaoA KaMepe OMHM, o6ny'leH­

HoA ,--Me30H8MH C HMfiYnbCOM p = 40 fs8/c H8 cepnyXOBCKOM YCKOpR­
Tene, 

Pa6oTa Bbmonaeaa B na6oparopHH reopeTH'leCKOA «jlH3HKH OMHM. 

npenpKHT 06be,!lKHeHHOro KHCTJITyTB Jl,!lepHhiX KCCJie,!lOBBHKI 

,izy6Ha 1975 

Amaglo~eli N.S. et al. E2 · 9362 
Two-Mechanism Phenomenological Model and 
Charged Correlations Taking into Account 
of Strange Particles in the ,-N -interactions 
at pc=40 GeV 

Within the framework of the two-mechanism model we 
consider the charge distributions and correlations of 
neutral strange and charged particles. 

It is shown that the model provides good agreement 
with experimental data obtained at the two-meter propane 
chamber JINR irradiated by the ,--mesons with momenta 
p = 40 GeV /c at Serpukhov accelerator. 

The investigation has been performed at the Labora­
tory of Theoretical Physics, JINR. 

Preprint of the Joint Institute for Nuclear Reeea.reb 
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' 
In papere/1 •2/ a phenomenological model hae been develop­

ed for the multiparticle production in high-energy hadron 

collisions. It is called the model of two mechanisms 

(TMP-model). The TMP-model as a concrete phenomenological · 

scheme, has originated in studying the multiparticle produc­

tion in the framework of coherent-state model/J/ and field­

theoretical models in the straight-line path approxima­

tio~4/, 

By these models the experiments performed at two-meter 

propane chamber at pe E 40 GeV were described. The model 

predictions are in good agreement both with the Serpukhov 

experiments/51 and with the FNAL/6/ and ISR/7/ experiments 

on multiparticle production. 

The main point of the TMP-model is the hypothe s is on 

existance of two mechanisms of the production: 

a) There exist leading particles which dissociate 

(with the isospin local conservation); 

b) In a central region there occurs noncorrelated pro­

duction of hadron associations (or clusters) decaying then 

into pions and kaons. The average numbers of these associa­

tions are assumed t p be independent of the type of colliding 

par!iclel!l ( pp , :Jrp , ~11 , Kp , • • •) · 
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To describe tt.e experimental data at be a 40 GeV it is 
I 

sufficient to consider three types of associations(} , W, If 
with isospin [ ~o, produced independently by the Poisson 

law. The consideration may be limited by the following main 

decay channels: 

6 ~ Jt+.Jr- . pD;-o 
J 

Cu - .ttf--J"o 

;1 ~ K+/[ J K0
[

0 
• 

The assumption on T sQ of the associations gives 

<n±> =.!(Ho>, 

<pu±> = < WA 0> ' 
where <ill±)• <~'~o>, <m±>, < m0> are mean numbers of 

+ - '7>-o o . -t - D-0 pairs Jt~ , vt ~ , i( K , K. K. respectively. 

For the channels of dissociation of leading particles 

it is sufficient to take the following ones: 

For pion: 

1. Ji-~ .:;,--

2. Jl--->.> .N( :A-t (1) 

.), :r-- -"> uo .Jr-

For nucleon 

1. #·-A-I 
2. A' - _..v~o 
J. # __, ;V'.,t± (2) 

4. AI ·~;tO K+,D 
5. N __,. L..o K.. +,o 

6. N __,. ~ fj - K. o, + 

4 

.. 

The probability of an i -th channel of dissociation is 

put to be the same for proton and neutron. Denoting the pro­

bability of the first dissociation channel of nucleon by ~ , 

the second by p , the fourth by (/' , the fifth by lJ , we ob­

tain, from the isospin local conservation, that the probabi­

lity of the third channel is ip , of the sixth is .flX' • The 

probabilities of the nucleon dissociation obey the relation 

ol+Jf' + it+J8 = i (.J) 

The sum of the probabilities of the first and third 

channels of the pion disaociation is denoted by f, the pro­

bability of the second channel by V • Then one has that 

f+V =! 
Keeping the above assumptions one can easily see that 

the 
+.- 0 0 

probabilities: 1'7± of ~;~"pairs, /10 of thei7r~ pairs, 
_.,...+. - o . v+"-

of the triplets flff iX ;:I' , 11/ ± and 11/0 of the F- "'- and nl 
-o ~( respectively,for the given channels of dissociation 

are as follows: 

W. = ~o. WD. n 1 ) 
lf-t

1
t1

01
111

11 
~No ~-...... Ah ... · fj,+ (<If±) X 

,7--"'l,,, -
AI~-. 

){ e (<lAo>). r; (<hJ>). P.. (<~± >) . ~ (<1A4o>' • (
4

) 
"e :s ± o ")' 

W
D. 

where 

W
D DN""t ... 
_ · -t- W · = f , etc. 
~-7- ~~.-. .. 

ta~s the values ;;(,,., .... , 
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}1 cl or Ao/ 
where S" equals the number /( .S , Z. s and n .S 

-CI -0/ 
(but not I( S , E.. S ) • 

Note that <'U ;fP = (PU/and does not depend on 1-1~, 
:701 g 1.1(! 

and <._ lrl!:o> reache8 a Const. at sufficiently large He. 
"'e 

It should be accentuated that here we have made the most 

simple assumptions on the channels of the dissociations and 

on independent production of hadron associations. The fit of 

experimental data reveals that the ab~e assumptions are 

sufficient for describing the ,;{A'- interactions at p • 
• 40 GeV/c. 

At higher energiel!!, generally ~!!peaking, it is necessary 

to take into account other channels as well. For instance, 

there exists a possibility of production of the hadron 

association decaying into three particles KKJr, and so on. 

Apparantly, the probabilities of their production at 

energies under consideration are small. We stress that taking 

into account of such triplets,that is necessary to do at 

higher energies/lO/,leads to the positive correlations 

<'ns.,>, • J {t1e ) • 
e In this paper we have exploited the photographs obtained 

from the two-meter propane bubble chamber irradiated with 

40 GeV/o Jr- -mesons at the Serpukhov accelerator (for details 

concerning selection, separation of interactions and ana­

lysis of the data see ref,/B/). 

Out of the three- and five-prong Jr-n -events there is 

eliminated the admixture of coherent events fue to the pion 

production on carbon. The cross sections were taken to be 

6 
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As is shown in paper/2/devoted to the description of 

preliminary data on ~/V-acattering with an account of 

strange particles from eq. (4) one can easily obtain the 

distributions over multiplicity of charged particles 

wv.l$/J) = f· ~e-t{tt) -t-V· L" r~J 
a:- :2.. 

~ (~-tt} = ~· ~ _,!(_) +:{. (_~ {~)+~. ls r~J·. (5) 
~ 1? T ;t 

where there are used the following notations 

P (t ) -A A" A =e ·-
11 t{! 

ct = <'14±> + <'11~> + <''U±> 

11 = t (f-1../-d E') 

-12 == f'· {.1f +2 o) ..,. v. (1-.ij> -~f)) 

13-::: ll· (!LfS -t-Jb'). 

The correlations of neutral strange and charged partic­

les are of the form 

~p < fko>~ = < IM-r > + (- ci-Sj> 

~it ) <uso > = < m+ > + (.1 2"+: F' x 
he_ -

f+ V· Ue.,-f 
X ~a_ 

-1( +!.,. 11e-( -+ !. 
l k ..5 

(~-t}{~-3) 
~({2... 
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a/,. 
61 

2 4,4 mb and 
rd.. 

~s • o.J • .15/. 

FrOID one-prong eYents the adwuture of elastic 

interactions and coherent eyents :fe~z)-oC 1s not co•pl­

tei.T elainated because of our eiperi.ental conditions. 

In two-prong 3"f-interactiou the elastic eYents were 

separated according to criteria :tro.f91, obtained on the 

basis of methodical distributions. After that separation of 

ewents there remained 8278 Jt]' - aDd 2764 3-H -interactions, 

which we reffered to the inelastic interactiona o:f 3--esoa 

with free aDd quasi-free nucleons. 

The ~eters of the g~Yen •odel are determined b7 

st.ultaneous fit of the charged distributions/51 and of the 
~IV 

dependence <~) = /{lA~) 161 (see fig. 1 and 2). The 
~ 

agreement between the eipert.ents and the formulas is good: 

J'-fAt' = 1.8 .where N is the nu.ber of degrees of freedom. 

After the total separation of the three-prong eYents 

we obtain ;ij'Jtl • 1.2 but the change of pa.rall8ters were 

negligible. The Yalues of parameters are found to be as fol-
~+-z..- +, -.-:1:.~ 

lows: the aYerage n-ber of •eson combinations 111111 , K l :T¥.1 
J 

d =I, 11t ± O,Olf 

the coefficient of the charge eiChange 

~e. = O,JS" x 4llr 
the probabilities of nucleon and pion dissociation 

.; = q"" ~ 401 

p = qlt j; t}al 

b' = tJ,Oi :t tj~ 

f = 0, d,i r q o(f • 
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The aver~ge number of strange particles 

Ji"f 
<~~·c) = S ~7- ± c~ti:l 

.:17/t 
<·n.(.,;> = () J.3 ~ o o~ · 

.> I I 

The results obtained do not contr~dict the results of 

the paper/2/ devoted to the description of prelimin~ry data 

on ~~1 -scattering taking into account strange particles. 

The authors are grateful to v. Grishin, S.Dzhmukhadze, 

E.Kladnitskaya, S.Kuleshov, V.Matveev, R.Muradyan, M.Smon-

dyrev, A.Tavkhe1idze, G.Jancso for useful discussions. 
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