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TWO-PARTICLE COKKFUTIQHS

E. P.llistonev 

IHEP, Serpukhov, USSR

Progress in correlation studies reached 

in recent years makes it obvious that a real 

)m understanding of the phenomena responsible 

for the structure observed Ln correlations is 

impossible without precise separation of the 

:m pioduction mechanisms playing a dominant rolo 

; in different regions of the phase space. For 

this reason this talk will be devoted mainly 

j to those results which provide information

* about the interplay between the correlations 

and production dynamics.

1. Longitudinal Correlations in the 

Central Region

The correlations are usually studied in 

terms of correlation functions. The most popu­

lar definitions are the followingt

= c : f* A ) / ( ^ 7  s f a » ,

Where p  d S b  , p  %  » ,. *  s d Z n -
Jn o-„ s * '*■> crn o/gcJ%

are one and two partic le densities, i  ,y - types 

of the particles in the pair.

The inclusive correlation function ean be 

defined in a similar way and rewritten in terms 

of the components of semi inclusive processes
:'A A ) *2 u?„ f/k j -ЯЮ У/'Я)-pM )) ,
where я . "
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The first tern in this equation is the sum 

of the seistlncluslve correlation functions ta­

ken with the weights proportional to the topo- 

logloal oross seot-.cne .l!he stjo.-d term la a 

orossing term whloh originates from the mixing 

of the semUnolusive speotra depending on the 

multiplicity.The last term does not contain 

any Information about the dynamloal correla­

tions among the produced particles^.



The semiinclusive correlations are pre­

sented to the conference for t 1

p  p  ̂  an & p  f i t  interactions in the energy 

range 5-400 GeV/c. General structure of such 

correlations is illustrated in fig. 1 where 

the values of the eemiinclusive correlation 

functlonsCr^'j^) are plotted against th 

for a fixed value o f ^  and^ - 

rapidities of the particles in pair).
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Fig. 1

a) The observed correlations are of short 

range and the function C* (^yjdecreaaea sharply 

from its value at д, » b a ■ о .

b) The values in the central bin are of 

compatible size for all the charge combinations.

In the framework of the simple cluster 

•mission model the shape of the eemiinclusive 

correlation function can be parametrized in the 

forn/10/
-rb; а Ы а ' М

< K >  { * • * )  *

where k - is the cluster multiplicity, /Ŷy, 

two partiole density within the cluster. New 

data of SBAB collaboration^ support the con­

clusion from PSB experiaent'/”',1// that the clusters 

are entitle* with multiplicity independent 

characteristics. As seen from data of fig. 2 

where the valuee о £ ere functions

of the sealed multiplicity »/<»> the multipli­

city aip-iibutlon within a duster is broader 

than & $ -function (<■« 0<-i )>/<*>» Kokand nar­

rower than a Poitson-Hlce distribution (.<к 

<»i> ss The small valuee of

in the figure imply an average nuober of charged 

particles 4 2 which means that well known 

resonances, such as vector or tensor bosons 

oould play a dominant role in the picture 

observed.

Fig. 2

The effect of p° -production on longitudi­

nal correlations was investigated by the BFGMOP 

collaboration in 3Cp interactions at

11.2 GeV/c/6/(fig. 3).

BFGMOP collaboration/6 '’

Fig. J

The p ° -meson leads to the effect of for­
cing apart the3l-pairs reducing the short range 

correlations in 31* s.* and Tl*Tu” systems. This 
conclusionooinoldee with a prediction made by 

E.Levin and M.Ryslcln in the context of multi- 

peripheral model considering the alignment of 

the resonances in the final state^2/.

The French-Soviet Union pp -collaboration 

at 69 GeV/o previously reported the exlstenoe 

of the maxima in semiinclusive correlation 

function С*(*.«*•) at a, * a, * t i for both



andfv'K" combinations/ М / The corres­

ponding data are now available also in pp in­

teractions at 205 GeT/o^^, x'p at 32 GeV/c 

andpp at 22.4 GeV/c^8 .̂ The compilation of 

the proton data for multiplicity n »io is shown 

ia fig. 4. Positive correlations are present

Fig. 4

in all data. The same structure as at 69 GeWc 

is seen in the 205 GeV/c date for 3i. 3C" pairs.

One of the possible explanation for the maxima 

in Cn (yi*^at could be the anisotropy

of the resonance decay if they are produced In 

aligned state.The central maximum aty^y^ooan 

be a manifestation of the second order interfe­

rence effect (see io i example the minirapporteur 

talk of M.Podgoretsky at this conference).

The data for Tl*3L" combinations are contra­

dictory, The dip at у,=з»=° seen in the 

69 GeV/c data is absent at 205 GeV/c. More pre­

cise data are still needed to study this effect 

in detail.

2. Joint Aagular-Momentum Correlations

The existence of the angular correlations 

can be partly explained by the negative sign 

in the right-hand part of the corresponding in­

clusive sum rule which can be written for iden­

tical particles as follows

which means that wide open pairs are favoured 

over narrow ones.

Compilation of the data for azimuthal 

asymmetry defined as В »CN icfc
Is shown in flg.5^®^(lf is the opening angle 

In transverse momentum plane).

<„..,.11,. »«• »• aiyoRnttry BUy)

•  МЯ fiM

n&fUf*’*

4

/•! .
iTp 40 p»v/c

■;;iA

*9 1M 9»vA

!
i

m W n i/(

’

1 3 3 4  1 2 3  13 3 4 I 2 3 4 S 13 3
*1

Fig. 5

Comparison for the different energies 

and initial states suggests that at least for 

small values of the rapidity difference the 

asymmetry В for like and unlike particles have 

consistently a similar behaviour. Higher multi­

plicity and consequently more neutral particles 

results In a deorease of asymmetry with energy 

as is seen from this figure.

The constructive interference which exists 

in the pairs of like particles^1^  can explain 

the difference between the azimuthal correla­

tions for like and unlike pairs only in the 

threshold r e g i o n w h e r e  the energy- 

momentum vectors of the particles in pair are 

almost equal. Outside this region the reso­

nance production can contribute to the observed 

difference ia the correlations. The correspon­

ding data are now available from a number of 

experiments. Fig, 6 shows the results obtained 

in OCP experiments at 40 GeV/c‘/16/,(a) and

11.2 GeV/o/6/ (b).
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Fig. 6

When p  -like combinations are excluded 

from the data no clear distinction between the 

distributions of the opening angle in transverse 

momentum plane for like and unlike pion pairs 

is left ia Я'Р data at 40 GeV/o/16/(fig. 6a).



The elimination of the events with a 
7i*X~ couple in the p  -region from the total 
sample makes the experimental data for unlike 
pairs consistent within the errors with statisti­
cal model prediction (fig. 6b). The situation 
is different for like pairs where the decrease 
of the asymmetry at small ЛУ still exists

bet us suaimarize now the conclusions of 
these too sections.

The data presented to the conference 
support the existence of the positive short- 
range correlations in rapidity space for both 
like and unlike charge combinations. The de­
pendence of the semiinclusive correlation func­
tion on ду can be parametrized in the framework 
of the independent cluster emission model with 
cluster multlpllcity<K> i 2 whlch means that 
the resonances could play a dominant role in 
the longitudinal correlationa,even if no quan­
titative connection has yet been established.

The angular correlations observed in the 
Ji j L systems are mainly of the kinematioal ori­
gin. The difference between the like and unlike 
charge pairs apart from the threshold region 
where the interference effects could be essential 
can be explained by the resonance p:oduction.
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