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Mean transverse momentum, multiplicity
and their correlation in pp collisions

in string fusion model.

Lakomov 1. A.* for the ALICE Collaboration

Abstract

The simple model which enables to take into account the effect of
colour string fusion in pp interactions is suggested. The Monte-Carlo
algorithm based on the model is developed and the inelastic cross
section, the multiplicity and the mean transverse momentum of
charged particles produced in pp collisions for the wide range of
initial energies are calculated.

It is shown that the effect of the colour string fusion gives the
significant contribution to the increase of the mean transverse
momentum with energy in pp interactions. The obtained value of the
NSD pp scattering cross section is in agreement with the
experimental data. In the framework of the sug ested model the
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comparison with the existing data of the observables in pp collisions
at LHC energies and forecast for future LHC energies is made.

The correlation function for the long range correlation between
thtle ?vﬁge transverse momentum and the multiplicity is also
calculated.
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Here (n); is the average multiplicity of charged particles originated from the transverse
area Sy, where k strings are overlapping, and (p?)x is the same for their squared transverse
momentum. The g and py are the average multiplicity and transverse momentum of charged
particles produced from a decay of one single string, and oy, is its transverse area.
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Event-by-event fluctuations of the number of strings
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Distribution of strings in the transverse plane
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Some analytical results for mean values
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Monte-Carlo algorithm

m For each elementary simulation in our algorithm the first
parameter was the impact parameter b.
b? = random uniformly distributed value at the segment [0; b 2, ]
b..., — Value at which probability of pp-process is negligible

= Using a given b in this simulation we got a number of strings Nstr

- Eandum value with poisson distribution with the following mean
value: 52
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= Using the fixed values of b and Nstr we distributed centers of all
Nstr strings of this simulation in a transverse plane. Here we used
corresponding formulas mentioned above.

m After that we calculated the values of pt and n for this simulation
with different means for the string radius using formulas from the
string fusion model

Non-single diffractive cross section
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Fixing the parameters

s We fixed our main parameters: o, N,, rg., H, and p,

s We define o using the experimental data on NSD cross section of pp
interactions.

= We fixed Y, and p, so that we have a good agreement of our results
for average l'l"ILI|tIpCIIEItY and average transverse momentum with the
corresponding experimental data at the minimal initial energy:

we fixed p, = 0.56 per unit of rapidity and p, = 0.32 GeV/c

= We fixed N, at different energies using the experimental data on the
central charged-particle pseudorapidity density:

N,(E) = 258.22 - 111.98 In(E) + 12.196 In%(E)

m String radius r,, was chosen equal to 0.4 fm in correspondence to the
increase of the experimental mean pt data with energy.

Central charged-particle
pseudorapidity density vs Energy
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pt-n correlation function at 900 GeV
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Conclusions

» The simple model, which enables to take into account the effect of the colour strings fusion

in pp interactions, is suggested.

m Using the Monte-Carlo algorithm based on the model we calculated the NSD cross section

the central charged-particle pseudorapidity density

and the mean transverse momentum c:rf'

charged particles produced in pp collisions for the wide range of initial energies.

s It is demonstrated that one can practically fully explain the increase of the mean transverse
momentum with energy in pp interactions by the effect of the colour strings fusion. Slower
increase of the calculated mean transverse momentum with energy than the experimental
observed one, possibly has concem with the additional contribution of hard processes, whic
can't be taken into account in the framework of the present approach.

m It is shown also that the obtained value of the NSD pp scattering cross section does not
depend on the string radius option and is in agreement with theexperimental data.

= In the framework of suggested model calculations are made for values of the observables in
pp collisions at present and future ALICE energies.

= The correlation function for the long range correlation between the average transverse
momentum and the central charged-particle pseudorapidity density is obtained.



