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 المستخلص

  

ٔرنك  انفٛضٚائٙانفهك  فٙيٍ انًٕاضٛغ انحٕٛٚح  تٛح سٔذؼرثش انًُارج انثٕنٕخ

انحمٛمح فئٌ ذًثٛم انُدٕو  فٙ .ُٚايٛكا انكَٕٛحدذشكٛة انُدٕو  ٔال: فٙنذٔسْا  

ُ٘ تٛحسٔانثٕنٕختانًُارجِ  ِٙ انرشكٛةِ ذمُٛح لًٛح نهغاٚح  نفٓى  ػرثشُيا صالَ  انذاخه

، ػهٗ انحالاخِانؼذٚذ يٍ  اخرثاس فٙ ذّفؼانٙأٚضاً فمذ اثثد ْزا انرًثٛم  نهُدٕوِ

عثٛم انًثال ذحهٛم الأخضاء انًشكضٚح انُدًٛح  انًرغأٚح انحشاسج ،ٔكزنك تاعٍ 

أيا .انُدًٛح كايهح انرحهم  انرشكٛثاخ فٙ ٔأٚضا انحشاس٘انُدٕو  راخ انحًم 

يؼادنح  نٍَٛ  فئٌ،  انذُٚايٛكا انكَٕٛح فٙ تٛح سٔنٕخانًُارج انثٕتانُغثح نذٔس 

  تٛح   ذؼرثش دانح يٕنذج  نًُارجسٔانثٕنٕخ نهرشكٛثاخ (Lane-Emden)إيذٍٚ

ذؤثش ػهٗ  انرًٙٚكُُا ذؼٍٛ انمٕٖ  فؼهٛح، نلأَظًح انًدشٚح انًغغحح   اندٓذ

اعرخذاو  يؼادنح ساذٓا  ٔػلأج ػهٗ ْزا، فمذ  ذى  حذٚثاً اذؼٍٛ يذ ٔأٚضاانُدٕو 

ػهٗ انفٛضٚاء انفهكٛح   انكَٕٙانثاتد   دساعح ذأثٛشاخ فٙ بسٔتٕنٕخانحانح  نم

 إنٗ ُٚكشّطُ  لٔلا ٚضاخٓذاً ػظًٛاً   كُشّطَٔتاخرظاس فمذ  .ٔانرشكٛثاخ انكَٕٛح

. تٕنٕذٕستٛحنرًثٛم تؼض انثاسيرشاخ انفٛضٚائٛح تًُارج  انحاضش ٔلرُا 

 :ذشٛذ  يغانرٍٛ انحانٛحِ  الأعشٔحح فٙ ٔسحًرّٔلذ ذى تفضم الله  

ذؼاتٛش ذحهٛهٛح  ذشٛذٔكزنك  انؼذد٘ذكٍٕٚ حضيح يٍ انثشايح نهحغاب  : أٔلًا

 تٛحسٔانثٕنٕخًَارجِ نم انفٛضٚائٛحِ نهخظائضِ  لاخ لٕٖ عهظيدأشكال  ػهٗحشفٛح 
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ٔذشخغ . سٔٚحٔٔكزنك تانخغٕط انكُدانثلاثٛح الأتؼاد  فٙتٛاَٛاً  يؼظًٓى ٔلذ يثهد 

: يُٓا ػٕايمِإنٗ  تؼض  ذؼاتٛشَال ْزِأًْٛح 

 (i) ٕنخظائضِ انفٓى عثٛؼح  أػًكانؼًٕو َظشج  فٙانرحهٛهٛح ذؼغٗ  سانظ

 .ذًثهٓا انرٙانفٛضٚائٛح 

 (ii) ِٖانثٕنٕذٕسبذظهح ندًٛغ لٛى انذنٛم  أَٓاػايح، تًؼُٗ  ذؼاتٛشَال ْز( 5n  ) n ِفؼهّٛ فئٌ ْز ، 

ٍْ   ذؼاتٛشَال .   تٛحسٔانثٕنٕخ نًُارجا ذغثٛماخذُاعةَ انؼذٚذ يِ

 (iii) لاعرخذاو انحاخح  يؼايلاخ كُمّ ْزِ انرؼاتٛشِ يثاششج دٌٔ ًٚكٍ حغاب

. َٚغِ انركشاسِصِ

نهدضء   ٚغرخذوانثٕنٕذشٔب الأٔل  جيشكة  اخبسٔتٕنٕخ تاعرخذاويرداَغح ال نهُدٕو  ًَارج ذشٛذ: ثاَٛاً

 انثاَٙ،تًُٛا ٚغرخذو انثٕنٕذشٔب  انحشاس٘انغالح تانرٕطٛم  اَرمال ٚرىفّٛ  ٔانز٘يٍ انُدى  انًشكض٘

. اَرمال انغالح تالإشؼاعٚرى   فّٛ ٔانرٙنهًُغمح انخاسخٛح نهُدى   

ٌِ اندذٚش تانزكش فئٌ ػلالح انكرهح ٔ ٔ  انظفش٘ٔكزنك يكاٌ انؼًش  انهًؼا

ذًثٛهٓى ذًثٛلًا يًراص تٕاعغح انًُارج انًغرحذثح  ذى نهُدٕو فمذ انشئٛغٛحنهًرراتؼح 

تٍٛ  دسخحِ انحشاسج انفؼّانحِ فٙ فئٌ انفشٔقػلأج ػهٗ رنك  .الأعشٔحح فٙ

 .ذًاياًذكٌٕ يرلاشٛح  فٙ الأعشٔحح ٔانًُارج الأخشٖ ذكادانًغرحذثح  انًُارج

خذٚذجَ  ذحهٛهٛح عدّ ػلالاخَ زاعرحذفٙ ا نًشج الأٔنٗل  حد َْٔحفمذَ  أخٛشاً، 

: ْٙانؼلالاخ  ْٔزِانُدًٛح  نهًُارجِ انًرداَغحِ 

.  ػلالح انكرهح ٔانهًؼاٌ -1

. انهًؼاٌ ػلالح َظف انمغش ٔ -2

 .لغشَظفِ  ٔ حشاسج انفؼّانحِ دسخحػلالح   -3
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 . [HR انًخغظيكاٌ فٙ ]فؼّانح  الدسخح حشاسج ٔيؼاٌ انم ػلالح  -4

 .َظفِ لغشٔكرهح ػلالح   -5

 . ٔانكرهحفؼّانح الحشاسج الدسخح  ػلالح   -6

 .يُٓاكم  فٙذثٍٛ يٍ ذحهٛم الأخغاء ْزِ انؼلالاخِ دلٛمح خذاً كًا لذ كاَد  ٔ
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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 
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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, I succeed to set up to the first time six new 

analytical relations for the homogeneous stellar models between: 

1- Mass-Luminosity ( )L/Llog(  . 

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

3- Radius-Effective Temperature ( effTlog ). 

4- Luminosity ( )L/Llog(  -Effective Temperature ( effTlog ) [place in HR-diagram]. 

5- Radius- Mass. 

6- Mass- Effective Temperature ( effTlog ). 

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

relation. 

 
  

 

 

 

 

 

 

 

 

 

 

 


