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CORRELATION OF CUMULATIVE PARTICLE
PRODUCTION WITH STRANGE AND HEAVY-FLAVOR
PARTICLE YIELDS IN THE STRING FUSION MODEL

Author: Vladimir Vechernin1

1 Saint Petersburg State University, Russia

Corresponding Author: v-vechernin@ya.ru

The possible correlation between the yield of strange and heavy-flavour particles and the emis-
sion of particles in the region outside pN-kinematics (the so-called cumulative region) in pA colli-
sions is studied. The particle production in the cumulative area is considered as a trigger, confirming
participation in the process of a dense few-nucleon cluster. From the modern point of view this cold
dense nuclear matter clusters (fluctons), intrinsically presented in nuclei, could be regarded as multi-
quark bags. For the description of particle production from such objects, the scheme based on the
evaluation of the diagram near thresholds is applied.
In present work, using the string fusion model, we analyze the fragmentation of the nuclear cluster
residue after the emission of a particle in cumulative region. Previous studies show that the diagrams
are dominant, in which all rest quarks of the cluster (the donors, compensating the momentum of
the fast cumulative quark) must interact with the projectile. At the same time these donor quarks
belong to a shrunk configuration in transverse plane of the reaction. As a consequence the strings
formed in the interactions of all remnant quarks of the cluster with the projectile occur strongly
overlapped in the impact parameter plane, what leads to the enhanced yield of strange and charm
particles due to sting fusion processes. Along with the standard Schwinger-based version of a string
fragmentation we consider also the modified version characterized by the thermal-like spectra. In
this model the additional increase of the strange and heavy-flavour particle production is observed.
Basing on this picture we calculate the strength of the correlation between the yield of particles in
the backward cumulative hemisphere and the magnitude of additional forward strange and charm
particles production in relativistic pA collisions. The possibility of experimental observation of the
given phenomenon in fixed target experiments is also discussed.
The work was supported by the RFBR grant 18-02-40075.
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STRONGLY INTENSE OBSERVABLES AS A TOOL FOR
STUDYING CLUSTERS OF QUARK-GLUON STRINGS IN
RELATIVISTIC HADRONIC INTERACTIONS
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The using of strongly intensive observables are considered as a way to suppress the contri-
bution of trivial ”volume” fluctuations in experimental studies of the correlation and fluctuation
phenomena [1]. In this regard, we study the properties of the strongly intensive variable character-
izing correlations between the number of particles produced in two observation windows separated
by a rapidity interval in pp interactions at LHC energies in the model with quark-gluon strings
(color flux tubes) as sources [2,3].
It is shown that in the version of model with independent identical strings this variable really
depends only on the individual characteristics of a string and is independent of both the mean
number of strings and its fluctuation, which reflects its strongly intensive character.
In the version of the model when the string fusion processes are taken into account, and a formation
of string clusters of a few different types takes place, it was found that the observable is proved
to be equal to a weighted average of its values for different string clusters, with weight factors,
depending on details of the collision - its energy and centrality [4].
The analytical calculations are supplemented by the MC simulations permitting to take into account
the experimental conditions of pp collisions at LHC energies. We perform the MC simulations of
string distributions in the impact parameter plane and take into account the string fusion processes,
leading to the formation of string clusters, using a finite lattice (a grid) in the impact parameter
plane [4,5].
As a result, the dependences of this variable both on the width of the observation windows and on
the value of the gap between them were calculated for several initial energies. Analyzing these
dependencies we see that in pp collisions at LHC energies the string fusion effects have a significant
impact on the behavior of this observable and their role is increasing with the initial energy and
centrality of collisions. In particular, we found that the increase of this variable with initial energy
and collision centrality takes place due to the growth of the portion of the dense string clusters in
string configurations arising in pp interactions.
We show that the comparison of our model results with the preliminary experimental values of the
strongly intensive variable obtained by the analysis of the ALICE data on pp collisions enables to
extract information on the parameters characterizing clusters with different numbers of merged
strings, in particular, to find their two-particle correlation functions and the average multiplicity of
charged particles from cluster decays [5].
The research was supported by the Russian Foundation for Basic Research, grant 18-02-40075 and
the SPbSU grant, ID:75252518.
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