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و ادم أ   24 . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ة اتل 

اد ا " ( " 1-2 واةjet quenchingإ ي  رأ ادم ا ي ا ان  -)  وار ي  ا واة. 

)  hard scattering  راغ و ى ا رة إ ا وارك  رج   ،(

ات و ى و ر وھدرول إ ي  ا ا ا ا ن. أ ز  ة ( ة ا ا ا ز ر ا

اتq̂ا و ة ا ا  ،gdN dy رارة ة ا ة Tودر طا دان  ي   ا   ،(

ا ( ظا رج ا را  ات، وأ و ي  ا اع ا ا )  fragments ا

د (  jet   quenched(. . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .. . . .27ا
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ھات ( ث  ة   و ة  رارة  ة ا ة در 3fNد ان ان  وار  :(              

)u,d) وارك أ s (0) و 1q u ,d sm . m  ـ ى ا اد  ا . LQCD، وھذا 

ال ( و  ا ي ھذا ا  أ  ا  ط ا  asqtad and p4 أ

actionsى ر إ ودي  ط ا ر ال ). ا ة ا  33. . . . . . . . . . . . . .. . . . . . ط

ة 1-5 طا ة ا ا ى رات  4إ
T  4T   دد ة   و ة  رارة  ة ا ة در د

ھات ( ة أو  3أو  2 ا ة +  2ھات  اد  1ھات  ا ة). وھذا  ھة 

ـ  ـ LQCDى ا  َّ ھ ا ر ا  .4

SB T  ى انإ ة  ان -ھا ز ة  و ا

ات  ر ي  ا ة  ة ا طا ات ا ا ة.   اد ت  ا دون  ي  ا از  أ 

ات ( اد ھاSPS, RHIC, LHCوا ار إ ذ  ادم  د ا ى  و ظات ا ي ا  ( 
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وي ر اطوطط أ 2-1 ط ي ا ة  –( اط در طوار ارارة)   د ا  ةوا

    40. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ص، س، غ) . . (
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v

c رارة ة ا ة در ات. . . . .  Tد وزو ي  ا ا  44از 

ة. . . . . .  2-5 ة  دة ز ل  ة، وھذا  ظ ة  اط  ي   اط  48رو

ي طط  3-1 طوار  وي (ا  ,T.(  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .66ا
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ة 3-5 ة ا د ي  ز ي وا ھدرو طور ا ة  و رارة ا ة ا ا )/(رات  CTT. .71 

ى 3-6 ة إ ظ ة ا طا ة ا ا ى)،  ة (ا ر ا ا ا  4Tرات  رو ة ا ا ط) و و (ا

ى ة إ ظ ي  3Tا ا ون  د  ة، وھذا  رارة و ا ة ا ة در د  ( (ا

 0. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .77دوم

رارة و رات  3-7 ة ا ة در د  ( ة (ا و رارة ا ة ا ا ى) و ة (ا ا ا

دوم ي  ا ون  د  ة، وھذا   0. . . . . . .   . . . . . . . . . . . . . . . . .78ا

ط 3-8 طة  و ة ا رات ا P  ة ى)، ا (ا /P ر ط) و و (ا

ة طا ة ا ا طة  و ة ا ة ا د  ( وت (ا ة ا ر   وھذا  أ ،

ة. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  81ة  ا

ة (ا 3-9 ر ا ا ة رات  د  ( ا (ا رو ة ا ا ط) و و ة (ا طا ة ا ا ى)، 

ة ا رارة  ة  د در ة، وھذا  ي و ا ا ون ا MeVTا 99. . . . . . . .83   

ي      3-10 ا ون ا ة ا د  ( ة (ا و رارة ا ة ا ا ى) و ة (ا ا رات ا

ة، ة و ا ا رارة  ة  د در MeVTوھذا  99. . . . . . . . . . . . . . . . . . .85 

وت ررات  3-11 ة ا ة ر رارة و ا ة ا ة در ون ، د وھذا  أ 

دوم ي  0ا   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .87 

ى 3-12 ة إ ظ ة ا طا ة ا ا ى 4Tرات  ة إ ظ ا ا رو ة ا ا ى) و )  3T(ا (ا

رارة و أ   ة ا ة در 3150د fmV                        ( ط ط ا (ا
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31000و fmV  دوم ي  ا ون  ر) و ط ا ث 0(ا ار  ا ، وھذا 

ة ت   89. . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . )(a) ,(b) ,(c)( ا

دة   3-13 ة وا رارة و أ  ة ا ة در د وت  ة ا ر ر  رات 
31000 fmV   دوم ي  ا ون  ة0و ت  ا ث  ار  ا       ، وھذا 

)(c), (b), (a)( . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .90   

ى 4-1 ة إ ظ ة ا طا ة ا ا طة    و ى) وا ا ة (ا ر ا ا رات   
4

T ى ة إ ظ ا ا رو ة ا ا ط) و و 3(ا
T رارة و ة ا ة در د  (  أ (ا

ة  د   ة، وھذا  دوم ا ي  ا ة  0ون  1و 4 145B MeV  

 102ا ا  . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

رارة  4-2 ة ا ة در د  ( ة (ا ا ى) وا ة (ا و رارة ا ة ا ا  ورات 

دوم ي  ا ون  د  ة، و ة  ا ة  0أ   و
1 4 145B MeV   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 106ا ا 

رارة و أ   4-3 ة ا ة در د ط  طة  و ة ا ةرات ا ، ة  ا

دوم ي  ا ون  د  ة  0وھذا  1و 4 145B MeV   . . . .  108ا ا

وت 4-4 ة ا ر ر  2رات 

s
c   ة رارة و أ   ة ا ة در د

دوم ي  ا ون  د  ة، وھذا  ة  0ا 1و 4 145B MeV    ا ا

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .111  

ط 4-5 طة  و ة ا رات ا P  ة ى)، ا (ا /P ر ط) و و (ا

ة طا ة ا ا طة  و ة ا ة ا د  ( وت (ا ة ا ، وھذا  أ  ر

دوم ي  ا ون  د  ة،  ة  0ة  ا 1و 4 145B MeV   ا

 112ا  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
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  لــــداوة اــــائ
  
  
  
  

  
  
  
  

ات. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-1 وار       13. . . . ا ا

ة. . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-2 ا ت ا ا ا ا   . . .15 

ة. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-1 ر  49ا ا

  

  
 



ص   ا

رري (ا ةطروا ول ھذها            طور ا ال ا ة ا ) Deconfining phase transitionدرا

از  طور  ات ا وار ا ا ز ة، وطور  دو ر  ة  ات ذات  و ي ا   ھدرو ا

ات ( و ات"Quark-Gluon Plasma "QGPوا و ات، ) ا  ا وار و ا  u ةا

ة  ةد  dةوا ر ات ا وار ة وا ةذات  sا دو ر  ادةة  ات ا وار ا ، وا ر د ا . و

دي د وا طور  ا أن ا ھارا ي   ا، ن  وذ ا  ، وا ي ھذا ا طوار    ا ا

ة  درا ار ا  اآ ي  ة ا  ذيدود طور ا ال ا رارة ة ا ة ا ھ در ون و   د  ذ 

ة ا ي  ذا  دوم، و ي  ذي ا طور ا ال ا ي ا ا ون ا ھ ا رارة    ة  د در وذ 

ررية طور ا ال ا ى ا ظام  ة  و ات ا ة  ھ رات ا ا أ ار  ا ذ  ا  ا   . 

راري ا  ،ا رة   ة ا ر ون (ي ا دام ا رط ا ال  ا color singletnessإد ز طور   (

ات و ات وا وار ار ھذ، ا ادة ا ة ذ ار وه الآوإ ا ود ر ر ا اد د  ا د وك ا ة  درا

ة  ر ط و ة، ا و رارة ا ة ا ا ة،  ا ا، ا رو ة وا طا ي ا ا ة،  ر ا ا  )

وت...) ي  ا طور.ا ال ا د ا ة  ظام أو ا وك ا    

ا        ى ا ي و دة ا إ ھا  د وك  أھ ى، ھي أن  و : ا ر ر ي 

ة دو ر  ات ذات   ود  و رري  طور ا ال ا زة  ة ا ا ود ر ر ا اد ي  ا

طوار ا ا ا اتوذج  ود  و ھا  وك  ھ  ا ة ،  دو ال  ا ذات   ي أ

ة،  ال ا ي أن إد ي ا  ال، ا ة ا ى ر ر  ؤ ة   دو ر  ة ھي ات ذات   ر

ا  ى. أ رة أو ھ ا ة  دو ر  ات ذات   ود  ھي أن و ة،  ا رارة اآا ة  و در ر 

ر وا ى  أ ة دد  ال إ ر طاء  ي إ ھ   ا أ ي،  ز طور ا ي ا ة  ر ات ا در

د د وت  ةا رارة ا ات ا ون( ر ة ا ى  رارة  ة ا ة در ون  ا  ، أي )رة د

يي  ھدرو طور ا ة ،ا ھا ا و ة 3/1و  و أ ة ا ا ا ي  ا از   .  أ 

 

 

 

 

 



Abstract    

      This thesis deals with the study of the deconfining phase transition (DPT) from a hadronic 

gas phase (HG) consisting of massive pions to a Quark-Gluon Plasma phase (QGP) 

containing gluons, massless up and down quarks and massive strange quarks, and antiquarks. 

The two phases are supposed to coexist in a finite volume, and the finite size effects are 

studied, in the case of a thermally driven phase transition at vanishing chemical potential as 

well as in that of a density driven deconfining phase transition at finite temperature. Finite-

mass effects are also examined, then the color singletness condition for the QGP is taken into 

account and finite size effects are investigated in this case also, by examining the variations of 

several physical quantities, as the order parameter, the energy and entropy densities, the 

susceptibility, the specific heat density, the pressure and the sound velocity, allowing to probe 

the behavior of the system at the phase transition.  

      Several interesting results are obtained, and the main ones can be summarized in the two 

following points:  First, that the behavior of thermodynamic quantities characterizing the 

deconfinement phase transition in a finite volume within the phase coexistence model, in the 

presence of massive particles, is similar to the case of massless particles, signaling a first 

order character of the transition. Second, the presence of massive particles has as effects to 

shift the transition temperature to smaller values, to lower the number of degrees of freedom 

in the QGP phase as well as to slow down the sound velocity at low temperatures, where the 

temperature over pion mass ratio is small, i. e., in the hadronic phase, preventing it from 

attaining the value 
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c  for an ultra-relativistic ideal gas.  

 

 


