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ABSTRACT

Planetary Nebulse (FI) distances represent the fimdamental parameter for the determination the physical properties of
the central star of FH. In this paper the distances scale to Planetary Nebulae in the Galactic bulge were caloulated re-
lated to previous distances scales. The proposed distance scale was done by recalibrated the previous distance scale
techmique CES/DE2. This scale limited for nearby PN (D < 3.5 kpc), so the surface fhives lass than other distance scales.
With these criteria the results showed that the proposed distance scale is more accurate than other scales related to the
observations for adopted sample of P distances, slso the limit of ionized radins (R.;) for all both optically thick and

optically thin in the rang of sizes (0.45 = R, {pc) = 0.03).

Keywords: Planetary Nebulae; Masses; Distances Planetary Mebulae

1. Introduction

There are several methods awailable to determine indi-
vidual distances, independent of any assumptions con-
cerning the information on the properties of the Nebula.
These distances give independent information on the pro-
perties, of the nebula, especially mass and density for the
nebulae [1,2].

By making certain assomptions on the nebular stroc-
fure, distances can be caloulated by measurement of fha-
xes, anpular sizes, and electron densities. These methads
called statistical distances [3]. As well determined dis-
tance scale for Planetary Mebulae (FM) is necessary for
the investization of the space density, galactic distribu-
tion, total number of PM, and the birth rate of PN in the
galaxy [2.4].

1. Previous Distances Scales

The previous statistical distances rely on Planetary MNe-
olae sharing certsin common physical properties and the
previous distances are derived from the measurement of
two or more nebular parameters [1]. A oumber of theo-
basad on the H-tuming tracks of Schonberner and Blo-
cker (BS90) and various models of nebular expansion as
Zhang and Ewok (1993) and Mellema (1994) [5,6].

Copyright © 2013 Sciftes.

During the last decade several such distance scales
have been propesed, notably Cshn er al. (1992) (here after
CES), Van de Steen and Fijlstra (1995) (VdASE), Fhang
(19935) (Z95), Schoeides and Buckley (SB94), and Stangz-
helling and Shaw with Villaver (2008) (S5V). The pre-
vious scales which will be indicated in this work as the
following:

Draub in 1982 used an empirically relation between the
iomized masses of Planetary Mebulse snd a particular
fmction of observational quantities was used o calculste
the distances to the samples of Planetary Mebulae. These
distances are used o investigate the scale height of the
zalactic distribution of Planetary Mebulse (125 pc), the
rate of formation of Planetary Nebulae (5= 2 = 107 BN
kpc™-yr . The effective ionized mass (i) define as [4]

26%107'5, ,, D' m

where Af,; is the iomized mass of PN in Sun mass umit
(solar mass); =: is the Allimg factor used to allow for the
non spherical geometry of the nebula

& is the sngular diameter in ancs it

Ssome: is the radio fhex at 5 GHz in W-m™-Hz ™' wmit,
or called Tanskys (Jy) umit where Fy = 107 W-m™-Hz™';
I 15 the distance in parsec umit (pc).
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ABSTRACT

The dynamical processes of the interaction of slow wind beyond Fed Giant phase with fast wind of ceniral star of neb-
ula are evalnated. The mechsnism of mteraction stellar wind model (ISW) is found to be responsible for producng a
relatively dense shell of gas which increases in mass and radins at 8 constant rate. Both slow wind snd superwind are
azsumed o be time independent and radial density is caloolated at imitial tme £, ~ 60 yrs with the fast wind velocity (v =
1000 kmy's). The resulis showed that, at the outer rim of super wind region, a small density bump appears due to the
relative velocty between slow winds and central star winds, in 3 good agreement with the previous models. The dy-
namical requirements of the observed expansion of planetary nebulse can be satisfied by the mechanism of inferacting
stellar wind model with reasonable mass loss rate from ceniral star.

Keywards: Nebulae; Stars; Evolotion; Mass Loss

1. Introduction the nebulae will not be ionized before it disperses into

It is now widely accepied that Fed Giant Branch (F.GE)
is the progenitors of the nebulae but the detsils of the
transition from ome type of objecting the other are mot
known [1,2]. The importance of mass loss is demon-
sirated by the fact that the remnamt of the Asympiotic
Giant Branch (AGHB) stars, the Proto Planetary MNebulae
(PP and white dwarfs have mass distribufions peaked
closely around (0.6 M) [3,4], while the main s=quence
masses of these objects must have been =1 Mz ) [5,6].

It is sipnificant that apprecisble mass loss which ooomrs
from red giant producing an extensive circumstellar en-
velope has become “wisible™ with the advent of IE. and
Mcrowaves techniques [7]. The mmportance of Fed-(Giant
mass loss in the formation of PN is obviously dependent
on the transition time from Fed Giant to PN [5].

For stars with core masses between 0.6 and 1.2 M,
Paczymski (1971) argued that the transition is relatively
rapid, particularly for hizh mass stars. Renzim (1981)
with Margo (2002) and Ewock (2005) have also con-
vincingly argmed that this transiton time cannot be
lomger than the expansion time of M (~10° yr) otheraise

“Corresponding anthor.

Open Access

the interstellar medium [8.9]. Given the short transiton

fime scale, the extensive circumstellar envelope created

by steady mass loss during the AGH should not be of

nerlected in the reatment of the formation process of P,

regardless of the ejection mechanizm [1,8].

The interacting stellar winds model for the evolution
stars has had considerable success in explaining various
featares for the planetary nebulze and white dwarf [10].
Stars can be divided imto three msin categores by
mass-low, intermediate and high mass. The boundaries
are determined by the mininmom needed by a star o form
its first degenerate core as shown in Table 1 [11].

* Low mass stars: develop degenerate He core while
ascending the RGB. He igmition ocowrs explosively
the helium flash The imreased core temperatare Cau-
ses the degeneracy to be lifted. The core expands, and
He oming becomes stable. Evenmally they develop
degenerate T/ core before ending as white dwarf
[2,10].

+ Intermediate mass stars: bom He and then develop
degenerate C/0 cores.

» High mass stars: between § and 11 M=o {or M, (so-
lar mass), stars underpo C fosion before developing
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DETEREMINATION OF THE DYNAMIC AGE FOR THE NEBULA USING IRIS
TECHNIQUE
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ABSTRACT

The Nebulse are astronomical objects made up primarnily of gaseous materials The objects comsisting of an
expanding glowing shell of ionized gas ejected during the last phases of stellar evolotion. In this paper the physical size of
the main shell has been caloolated by consider the IRIS techmique. Six Mebulae are presented in this paper at different
imes of observations. Alse the dynamic age of MNebulae are calonlated and compared with the previeus studies. The
compuated results of the physical size and dynamic age are in qualitative agreement with observations.
EEYWORDS: Nebulse, Stellar Evolution, Dynamic Age
INTRODUCTION

After the last phase of stellar evolution, the short Planetary Nebula phase of stellar evolution begins as gases drift
away from the centered stars (Harwood, 2013).

The central star is the remnant of its AGB progenitors, most of its hydrogen shell due to mass loss on the last
phase of siellar evolation (Ewok, 2007). As the gases expand, the central star undergoes a two stage evolotion, first
srowing hotter as it contimoes to contract and bydrogen fusion reaction ocor in the shell around the core, in the secomd
phase it radiates away its enerzy and fusion reaction cease (Ewok 2006; Anthony, 2008). In this research the physical size
of the expanding main shell of MNebulse (like PEY) are calculated by using IRIS Technique with processing the images that
taking by Faulkner Telescope.

The dynamic age of the Mebnlze has been calounlated using angular size which is measwred as the methoed that will
be indicating in this paper.

Basic Considerations and Method

As the star evolved a long the evolution track, this star has fiosed all the materials and has ended its life by puffing
off its owter layers. This star has left a shell of expanding zas( the Nebulae as Planetary Nebulze (FN)) and slowly cooling
remmant of the stellar core called a White Drwarf (W D) (Harwat, 2006; Gosman, 2011).

The objects imaped by the Faulkes Telescope that will be adopted are (MGC2392, NGC6543, MGC43461,
HWGC3242, HGCST20, NGC24440, and IC972) (Homepage P, 2013).

The length of times the shell has been expanded can be determined by the following method steps:
*  Dpen the image m RIS

* Measuring the angular size of the Mebulae from the Fits images im TRIS.
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