asadll g 5 ol A a5l g agaill (poSil BlSlaa 7z dlad
(A & o ghat Al ja 8

sagarll daa) Al 3 gial)
i Laliiual)

dlyy  Sosdl el 8 gl il sall e Ang) Sl pilaill s

psadll didi (lddzaall 4 A Sl Sl iy el S i 40 sl

s ) pedl Alliaddasn Hue dil Ausgdall il

G o eVl eyl sl 8 aglled Juiaill 1aa i) a8 Lol 4 5aill

el S ¢ 351l 4y sluiadl dpaaill 43Sl ol 3aY) dalas QW) Janee

L, Jaill ALl dpaaill a5l 8 Ly golall Jaallcld asail

of e lde An Sl bl (4 dpgged sl zilall el Al

glail Balge dlly poiai dpgguslall S il (Lane-Emden) (el

e Ax G Al (et LiSay Al dndandl 4 jaall Al agal)

alas aladial G 5 a8l e sdles Wil daped Laagly asaill

Al oLyl e KUyl Gl du 0 Ay, @l J Al

SoDSd IRy Lebe hea (08 a8 jlail, Au Sl s il

Az 552 et A0 58l S e L) (lany Jiiall jualad) L

(il i3 el ds gyl 8 ddes 5 A Juady o3 S8

Ablad jplad adi QXS ganll Cloall ol jall (e A (S5 2l

Losgsdall il ALkl galledll Ay gdae JRE e 48



s, Ay CSlllashall iy AN Sl 4 Gl agaliee e N
e Jalse (mm () D)) 038 el

paibadll  daphad Geel spkiaseall 80 aaidldadl sl (i)
L Al Al jall

s2a Gl 4alad (N < 5) N g sislsall Sl af wand el Lil inay dale Dulag)) o8 (i)
- A sl Zalall Gkl (e 2=l Gl el

REECRO SN | O35 8l pulaill ds JEedldlas s cKay (i)
AN fgya

ool aadion J 5V g i sl sall GS se s g o) 50 aladiuly duilai)) o gaill 3l i Ll
SN g 5 o) sl aaditn Laiase g ) all Jaua il 28U JlES) 25 4 o) g anill (e (5 3S 5l
gl Al Jl) L5 4 3l g aaill e jlad) dakaiall

§ all el GSe xSy (el AN ABNe Gl SAlL paall
il z3laill Aol g jliae MG agliiad &3 8o saill A )l Aagliiall

O Adls ) allds o (& @l Gl A Jesdle . Aay kYl
Lol 405D () 685 oSS (5 AN alaill 5 da g 5laY) 8 Basiuadll 23l

EXVCP T | ACTGH PSR GIRUI . W DO SN P 9N PRCINE S S A B
ot Bl 638 5 penill Ausilaiall Z3aill

C Ol 5 ALY A8e )

Ol g el Cani 480 Y

.#MJMM\'&J\P:\;JJ:\B)\L-V



[HR bl A glsa] Aad)) s ) da oy Glaelll Ade - ¢
ki caal g AliKA8de - 0
.mu:\jw\};)\ﬂ\:\;)d a8de - 1

Leie JS L eUadl) s (e i LaS Tan 4880 CHEDall 028 cilS 8



Simulation models for Star Formation, newly-born Stars, and
in Stars in Final Evolutionally Stage

ALANOUD ABDULLAH AHMAD AL-AMODI

ABSTRACT

Polytropic models are vital for two classes of theoretical astrophysics: stellar
structure and cosmic dynamics .In fact, the polytrope representation of stars
models, is a method that today still lends valuable technique and insights to the
internal structure of stars .It is also proven to be most versatile in examination of a
variety of situations, including the analysis of isothermal cores, convective stellar
interiors and fully degenerate stellar configurations. In cosmic dynamics, the Lane-
Emden equation of the polytropic equilibrium configurations is considered as
generating function of potential models for flattened galactic systems; upon such
potentials the forces and the star orbits in these systems could be determined.
Moreover, the effects of a positive cosmological constant on astrophysical and
cosmological configurations described by polytrobic equation of state. In brief great
efforts has been devoted up to now, and is being devoted at present to express some
characteristic physical parameters related to ploytrobic models.

In the present thesis, two problems are established:

First, literal analytical expressions in power series forms are established for the physical
characteristics of ploytrobic stellar models and most of them are illustrated by three
dimensional and contour plots. The importance of these expressions is due to some factors of

these are: (i) their analytical forms, offer in general much deeper insight into the nature of the



physical characteristics to which they refer. (ii)These expressions are general in the sense that

they could be used for any polytropic index (n <5) so they can suit many of the applications.

(iii) The coefficients of each of these expressions have been found directly without the use of
recurrence formulae.

Second, homogeneous stellar models are established using two composite polytropes, one
polytrope for the convective core, while the other polytropes for the outer radiative zone.
The observed mass-luminosity relation and the place of the Zero Age Main Sequence are
sufficiently well reproduced by our models. The differences in the effective temperature
and the luminosity between our models and the professional models then nearly vanish
for most of the masses considered. Finally, | succeed to set up to the first time six new
analytical relations for the homogeneous stellar models between:

1- Mass-Luminosity (log(L/Lg).

2-Radius- Luminosity (log(L/L).

3- Radius-Effective Temperature (log T,).

4- Luminosity (log(L /L) -Effective Temperature (log T, ) [place in HR-diagram].

5- Radius- Mass.
6- Mass- Effective Temperature (log T, ).

These relations are extremely accurate as indicated in the error analysis report of each

relation.
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