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Title:

Introduction to the dynamics of collisional stellar systems: the early life of
star clusters

Abstract:

A star cluster is a group of stars that shares a common origin and is gravitationally
bound for some length of time. Star clusters are ideal astrophysical systems whose
long-term evolution is determined by several internal and external processes, like
mass loss due to stellar evolution and the energy-equipartition processes as well as
tidal removal of stars. It is well known that the internal properties of globular clusters
can undergo significant changes at birth but also during the course of the cluster's
dynamical evolution. It is therefore essential to specify to what extent the present-day
properties of globular clusters, such as their physical sizes and masses are imprinted
by early evolution and formation processes and to what extent they are the outcome of
long-term dynamical evolution. In this lecture, I will present the main mechanisms
that play a role in the dynamical evolution of star clusters emphasizing the importance
of the early evolution. Next, I will review the current state of this field and review
some open problems and give examples of recent theoretical findings.
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Title:

The mystery of multiple stellar populations in globular clusters

Abstract:

The discovery of multiple stellar populations (MSPs) in globular clusters has
profoundly reshaped our understanding of how star clusters form and evolve. Over the
past two decades numerous studies have addressed this topic, however, the mystery
of MSPs still awaits a comprehensive solution. This talk gives a brief overview of the
observational evidence as well as the proposed formation scenarios for MSPs.
Moreover, it outlines some of the constraints on formation scenarios of MSPs, obtained
from N-body simulations.
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Title:

Interstellar filaments and star cluster formation
Abstract:

Filamentary clouds are ubiquitous in the interstellar medium. It is found that
filaments have crucial role in early stages of star formation. Many of them harbor
clumps and dense cores which then form new stars or clusters of stars. In this talk, I
will review some aspects of filamentary paradigm of star formations and also try to
show how we can use computers to mimic star cluster formation.
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Title:

Second generation star formation in globular clusters of different masses
Abstract:

By means of three-dimensional hydrodynamical simulations, we investigate the
formation of second generation (SG) stars in young globular clusters of different
masses. We consider clusters with a first generation of asymptotic giant branch (AGB)
stars with mass 1075 and 1076 Msun moving at constant velocity through a uniform
gas with density 102-24 and 10~-23 gcm”-3. Our setup is designed to reproduce the
encounter of a young cluster with a reservoir of dense gas, e. g. during its orbital
motion in the host galaxy. We found that the SG is more extended and less He-enhanced
than in the low-density models. By combining our results with previous simulations,
we are able to study relevant, cluster-related scaling relations across a dynamical
range of two orders of magnitude in mass (from 10A5Msunto 10A7Msun). In agreement
with current observationally-based estimates, we find positive correlations between
the SG-to-total number ratio and maximum He enhancement in SGstars as a function
of the initial cluster mass.
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Title:

INT monitoring survey: Star formation history for IC 10 a starburst dwarf
irregular galaxy in the Local Group

Abstract:

In this study, we identified the Long-period variable stars (LPVs) in the IC 10 dwarf
irregular galaxy in the Local Group (LG). We conducted an optical monitoring survey
of the IC 10 galaxy using the Isaac Newton Telescope (INT) with the wide-field camera
(WFC) in the i—band and V -band. For approaching this purpose, we classified the
stellar population of IC 10 including asymptotic giant branch stars (AGBs) and red
supergiant stars (RSGs) based on their pulsation instability measurements. AGBs are
the most evolved stars which are at the final stage of their evolution, are considered



as powerful tools for finding the star formation history and chemical evolution of a
galaxy. We described the method of LPVs detection besides our photometry method for
the IC 10 dwarf irregular galaxy. We obtained the photometric catalog of IC 10 for
53580 stars within the area of 0.07 deg2 (13.5 Kpa2) of the center of IC 10, in which
454 stars are identified as LPVs.

Title:

A New Astrometric Method for Investigating Membership in
Less-Extinct Open Star Clusters

Abstract:

One of the major problems in the study of stellar evolution is the investigation of
star clusters. Therefore, it is necessary to identify the membership probability of stars
in the sky background of a star cluster. Based on the accuracy of Gaia Data Release 2
in astrometry, besides the methods in Data Mining, we seek to introduce a new method
of recognizing and identifying the membership of open clusters in Gaia Data Release
2. In order to test the procedure, we have simulated some artificial clusters, and then
we have evaluated the accuracy of the method by investigating of 17 well known open
clusters. With the intention of verification of the method, we investigated Kernel
Density Estimator, mass segregation, and proper motion that are in a good agreement
with the expected results.



