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Abstract

The open star clusters have been considered from long time ago as significant
tools for studying the structure and evolution of the galactic disk. The observations of
open star clusters are basic tools in determination of their photometric and structure
parameters. In this thesis, we determined the characteristics and the fundamental
parameters of two-open star clusters: King 2 and NGC 7790.

These clusters have been studied using both optical observations in BVR
passbands and Two Micron All Sky Survey (2MASS) photometry in JHKs passbands.
The optical observations are obtained with 74-inch telescope at the Egyptian Kottamia
Astronomical Observatory (KAO). While the 2MASS photometric data have been
extracted from 2MASS data archive. The equatorial coordinates for the centers of the
two 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. The radial density profiles
fitted well with King Model. The core radius and the limited radius of the old cluster
King 2 are 1.0345+0.106 arcmin and 5.51+0.75arcmin respectively, while their values for
the cluster NGC 7790 are 2.036+0.167 arcmin and 9.7+£0.83 arcmin respectively. The
kinematical method is used to decontaminate the field stars from cluster’s area.

We present BVR, CCD photometry and near-infrared JHKs photometry for King
2 and NGC 7790, to determine the distance modulus and reddening through a visual
fitting of Padova isochrones.

The distance modulus in the optical and 2MASS almost equal, for King 2 is (m-
M), =14.219 mag and for NGC 7790 is (m-M),=12.411 mag. The reddening in the
optical passbands are E(B-V) = 0.277+0.0003 and E(B-V) = 0.512+0.001 for King 2 and
NGC 7790 respectively. This leads to an age estimation of 5 Gyr for the old cluster King
2, and of 63 Myr for the intermediate cluster NGC 7790.

The distance to the Galactic center (Ryc) is also calculated, it is equal to 10.555
kpc for King 2 and 10.198 kpc for NGC 7790.



The initial mass function (IMF) of two clusters are studied via their present-day
luminosity function, the slope’s values of IMF of these clusters are close to the Salpeter’s
value (—2.35) of the field stars in the solar neighborhood. Their relaxation time is very
shorter than their ages, which means that these clusters are highly dynamically relaxed.

The thesis consists five chapters. Chapter 1 presents an introduction for the main
characteristics of the stellar groups and star clusters, as well as short outline for the
software used. Chapter 2 gives the detail data analysis in the optical and 2MASS. The
structure and the fundamental physical parameters (age, reddening, distance...etc.) for the
two open studied clusters are discussed in chapter 3 and chapter 4. Chapter 5 gives the

conclusion and the discussion of our result in comparison with the published one.



