
Since the proton or any other hadron is a composite object, 
in a head on collision of two hadron there is a probability that 
more than one pair of partons undergo scatterings, resulting 
in a higher multiplicity compared to events with only one 
strong interaction. PYTHIA8 offer this model with mater 
switch for multiparton interactions; on/off = true/false
flag  PartonLevel:MPI   (default = on)
Studies of the average particle 
transverse momentum, pT , as a 
function of the events charged particle 
multiplicity, Nch demonstrate that 
models fail to describe the data if the 
possibility of multiple parton interactions 
is neglected. This observable is 
sensitive to the presence of MPI since a 
higher multiplicity, which is a result of 
MPI, result in a lower average pT. In the 
absence of MPI the average pT shows 
harder spectrum. The low activity can 
also be seen in the multiplicity 
distribution. 

Model Study

Monte Carlo event generators like PYTHIA8 combines theory 
with phenomenological models to describe a number of 
physics processes, including hard and soft interactions, initial 
state parton showers,  final state parton showers,  multiple 
parton interactions, fragmentation and decay. In this work we 
studied different Physics models given by PYTHIA8 to 
describe their behavior at high energies.

Impact Parameters Dependence Treatment
We considered five models for this study:

mode  MultipartonInteractions:bProfile (default = 3)
option 0 : no impact parameter dependence at all.
option 1 : a simple Gaussian matter distribution; no 
free parameters.
option 2 : a double Gaussian matter distribution, with 
the two free parameters.
option 3 : an overlap function, the convolution of the 
matter distributions of the two incoming hadrons
option 4 : a Gaussian matter distribution with a 
width that varies according to the selected x value of 
an interaction.

The pt distribution and average pt vs 
multiplicity (Nch) appears to be 
sensitive to the color structure of the 
events, within the framework of the 
PYTHIA8 modeling. It is clear from 
plots that to describe data CR should 
be switched on. 
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Introduction

PYTHIA8 offers variety of Physics models which can be 
selected. Each model is defined by certain parameters which 
are mostly free and need to be tuned. We investigated 
selected models keeping their free parameter values at 
default.
The choice of models as well as their combinations are 
totally arbitrary, we investigated
● MPI model
● Five scenarios of Impact-parameter dependence,
● Three models for Color Reconnections.

All comparison plots presented in this study are produces 
by using Rivet toolkit.
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