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Abstract

The significance of the studies of galactic star agglomeration stems from the fact that
they provide us with valuable information related to the processes of star formation,
stellar evolution and the properties of the galactic disk. This thesis determines the
fundamental characteristics of six galactic star clusters using both GAIA DR2 Survey
observations in BP, RP and G passbands and Two Micron All Sky Survey (2MASS)
photometry in J, H, and Ks passhands. The six clusters are: NGC 188, NGC 3680, IC
4651, NGC 1545, NGC 2099 and BLANCO 1.

The structural parameters (core radius, limiting radius, etc) and the astrophysical
parameters (reddening, distance and age) of the six clusters have been investigated.
The star coordinates as well as the proper motion data (GAIA DR2 survey) are
extracted from TOPCAT for the clusters. The equatorial coordinates of six clusters are
re-determined and the distribution of star number density as a function of the radius
far away from the center is derived for each cluster.

All radial density pro les have been fitted well using King Model. The core radius
of the four clusters lies in the range 1 - 6 pc, while their limited radius lies in the range
4 - 22 pc.

The most significant task in this study is cluster membership determination; to
decontaminate the field stars from the vicinity of the cluster. To carry out this task, we

employed the kinematical method, which is based on the proper motion of the stars in



the cluster. This method is more effective method than the statistical one. The Topcat
software and GAIA DR2 survey were used to achieve this task. The cleaned Color
Magnitude Diagrams (CMDs) for each cluster is used to determine the astrophysical
parameters (reddening, distance and age) through their fitting with the MESA
Isochrones and Stellar Tracks (MIST) for Synthetic Photometry. The clusters NGC
188, NGC 3680, IC 4651 are older than 1 Gyr, while the NGC 1545, NGC 2099 and
BLANCO 1 are young age clusters, with age of 0.089, 0.49 and 0.132 Gyr,
respectively. Their relaxation time is quite shorter than their ages, which means that
these clusters are highly dynamically relaxed.

For each cluster, we have calculated its galactic rectangular distances centered on
the Sun X., Y., Z, and its distance to the galactic center; Rqc. It is noted that the
galactocentric distances for these clusters are between 7 - 10 Kpc.

Furthermore, the luminosity and mass functions of the six clusters, as well as the
total masses have been determined via their present-day luminosity function. Their
total masses are 1030, 204, 190, 169, 1700 and 89 solar mass in GAIA DR2
bands or 1010, 192, 189, 159, 1723 and 90 solar mass in 2MASS bands for the
clusters NGC 188, NGC 3680, IC 4651, NGC 1545, NGC 2099 and BLANCO 1
respectively. The slope values of Initial Mass Function (IMF) of these clusters is close
to the Salpeter's value (-2.35) of the field stars in the solar neighborhood.

We used a series of axisymmetric young stellar objects (YSOs) radiation transfer

models covering a wide range of stellar masses (from 0.1M, to 50M,) and

developmental phases (from the early envelope infall phase to the late disk-only



phase). The grid consists of 20,000 YSO models, with spectral energy
distributions (SEDs) and polarization spectra calculated for each model at 10

viewing angles, resulting in a total of 200,000 SEDs (Robitaille et al. (2006)).

Having a large grid spanning appropriate parameter space regions makes it
possible to shed light on many developments in YSO's near- and mid-IR findings
(such as shifts in the spectral indices and colors of their SEDs), connecting them to
physical parameters (such as disk and envelope parameters).

In addition, we analyze the envelope accretion speed and disk mass dependency
of template SED spectral indices. Furthermore, for a subset of disk-only models,
we show variations of spectral indices with stellar temperature, disk internal radius,
and disk flaring power. We also look at how their values are affected by changing
the wavelength range of data used to calculate spectral indices.

We find that young embedded sources generally occupy a large area of color
space. Disk sources occupy a smaller area of color-color space, but significantly
overlap with the region occupied by embedded sources, particularly in near-and
mid-IR. In color-colored space, we identify regions where our models indicate that
only sources should lie at a given evolutionary stage. Although near-IR (such as
JHK) and mid-IR (such as IRAC) fluxes are helpful in separating stars from YSOs
and are useful in detecting very young origins, incorporating longer wavelength
information such as MIPS 24 um is extremely valuable in evaluating the

developmental stage of YSOs.



