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Overview
 The soft QCD processes is not described by usual perturbation theory
 The model of quark-gluon strings, stretched between projectile and target partons
– semiphenomenological approach to the multiparticle production

X. Artru and G. Mennessier, Nucl Phys B 70 (1974) 93
“String Model and Multiproduction”,

 Correlations play crucial role:
–  causality requires appearance of long-range correlations – if they exist – 

at the very early stages between particles detected in separated rapidity intervals
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Uniform distribution of particles from ymin to ymax

Can study string overlaps:

Multi-parton interactions

heavy ions
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String in rapidity space
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String fusion
String fusion mechanism 
predicts:

– decrease of multiplicity
– increase of pT

– growth of pT with multiplicity 
in pp, pA and AA collisions
– growth of strange particle 
yields

– results are in a good
agreement with the 
experiment
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Sensitive tool for studying of string fusion phenomena

Long-range (forward-backward) correlations

nB, nF – number of charged 

particles in backward and
forward rapidity window
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The hardness of the elementary collisions 
is defined by transverse size of dipoles:

Transverse momentum of a cluster of strings:

Monte Carlo model

pp, 7000 GeV
|η|<0.8

ALICE data [12]

MC model with string
fusion and hard process

MC model with fusion 
and without hard 
process

Partonic picture based on dipole interaction
Energy and angular momentum 
 conservation in the initial state 
The probability amplitude
 depends on transverse coordinates:
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Dependence of bcorr on window size

pp, 900 GeV
0.3<pT<1.5 GeV/c
η gap=0

Experimental data [13]

MC model with string fusion 

MC model without string fusion 

pp, 2760 GeV
0.3<pT<1.5 GeV/c
η gap=0

pp, 7000 GeV
0.3<pT<1.5 GeV/c
η gap=0

 The general trends (growth of bcorr with energy and pseudorapidity 
windows width) are well described by the model
 The data does not allow to distinguish between fusion/no fusion     
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Experimental data [15]

MC model with string fusion 

pp, 7000 GeV

pT>pT min

δη = 0.5
η gap = 0

Dependence of bcorr on window size

and on pT region
 The general trends (growth of bcorr with 

energy and pseudorapidity windows width)
are well described by the model

 The data does not allow to distinguish 
between fusion/no fusion     

  Qualitative agreement of the dependence 
 on the lower bound of the pT range 
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Experimental data [14, 15]

MC model with string fusion 

MC model without string fusion 

ppp, 200 GeV
All charged
δη = 1.0

ppp, 546 GeV
All charged
δη = 1.0

ppp, 900 GeV
All charged
δη = 1.0

pp, 7000 GeV
pT>0.1 GeV/c
δη = 0.5

Experimental data [14, 15]
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Dependence of bcorr on pseudorapidity gap 

 The model describes the behavior of bcorr in wide energy range
 At small η gap the data is contaminated by short-range effects
 The model with string fusion is better supported by the data
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Summary and conclusions
 The forward-backward multiplicity correlations in pp 

collisions are studied in the Monte Carlo model with string 
formation and fusion

 The Monte Carlo model reasonably describes the main 
features of the correlation coefficient in a wide energy range:

• The general growth of the correlation coefficient with 
collision energy

• Growth of bcorr with increase of the pseudorapidity 

window size and decrease of bcorr  with increase of the 

gap between windows

• Decrease of  bcorr  with increase of lower pT bound.

 The model with string fusion is better supported by the data, 
while the case without string fusion is disfavored
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