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 علي مهذي عبذ الحسيه:اسٌ اىطبىت   اىزشثُخ ىيعيىً اىظشفخاىنيُخ: 

 أ.د. عبذ الرضا حسيه صبر أ.د. فالح حسيه خضير        :اسٌ اىَششف                           اىفُضَبءاىقسٌ : 

 الفيزياء الىىويت اىزخظض:   .الذكتىراياىذسخخ: 

 : عْىاُ اىشسبىخ
 ,A=110حالاث التىاظر المختلظ متعذد الفىوىن في الأوىيت الاوتقاليت  

130-138
Ce , 

180-186
W 

 ٍيخض اىشسبىخ:
 -اىَشرجطخ فٍ اىْىي واىزٍ ثذوسهب رسبعذّب فٍ فهٌ طجُعخ اىزفبعلاد ثُِ )ُّىميىُ  اُ اىهذف ٍِ دساسخ اىزشمُت اىْىوٌ هى وطف وٍلاحظخ اىزشمُت واىزَبثلاد

ىخىاص اىْىوَخ. أُ ُّىميىُ( فٍ الاّىَخ ّظبً مٍَ ٍزعذد اىدسَُبد. أُ اىجشورىّبد واىُْىرشوّبد اىزٍ رعزجش ٍنىّبد ىلاّىَخ ورفبعلارهب هٍ اىَسؤوىخ عِ ا

ُّىميىّبد اىزنبفؤ وثعجبسح أخشي عذد اىُْىميىّبد ثعُذاً عِ اىعذد اىسحشٌ )خبسج اىقششح اىَغيقخ( ََنِ اُ َشبس اىُه ٍِ  اىْىوٌ مذاىخ ىعذد اىزطىس فٍ اىزشمُت

و ٍعيىٍبد عِ اىزفبعخلاه ٍخطط اىَسزىَبد اىعَيُخ وٍعذلاد الاّزقبه. وفٍ اىخظىص اىذساسبد ىحبلاد اىزهُح راد اىجشً اىىاطئ فٍ اىْىي اىَسزقشح اىزٍ رىفش 

ُبساً لاخزجبس رْجؤاد ثُِ ثشورىّبد وُّىرشوّبد اىزنبفؤ فٍ اىزشمُت اىْىوٌ. أُ ٍخطط الاّحلاه وٍعشفخ الاّزقبلاد اىقىَخ فٍ حبلاد اىطبقخ اىىاطئخ اطجحذ ٍع

 اىَىدَو اىْظشٌ وفهٌ الاسس اىَدهشَخ )اىَبَنشوسنىثُخ( ىيزشمُت اىْىوٌ. 

( واىقسٌ A= 110, 130, 180وه هى َخض اىزحقق ٍِ حبلاد اىزْبظش اىَخزيط فٍ ٍْطقخ الاّىَخ راد اىعذد اىنزيٍ )اىعَو اىحبىٍ َحزىٌ عيً قسَُِ, اىقسٌ الا

 ( فٍ الاّىَخ.E0اىثبٍّ هى اَدبد الاّزقبلاد اىظفشَخ )

د اىَزعذدح فٍ الاّىَخ. وهْبك طْف خبص ٍِ أُ اىزهُدبد اىزدَُعُخ هٍ ظبهشح شبئعخ فٍ الاّىَخ اىزسَخ, ورْشأ ريل اىزهُدبد ٍِ اىحشمخ اىَزَبسنخ ىيدسَُب

(. واىزٍ رٌ اَدبدهب فٍ الاّىَخ اىزسَخ وهٍ رَثو هْذسُبً IBM-2اىزهُدبد اىزدَُعُخ َسًَ حبلاد اىزْبظش اىَخزيط واىزٍ رعشف فٍ َّىرج اىجىصوّبد اىَزفبعيخ )

ُّىرشوُ( فٍ اىقششح اىَنبفئخ  -اىً قىح اىزفبعلاد سثبعُخ اىقطت )ثشورىُ  خبسج طىس حشمخ اىجشورىّبد واىُْىرشوّبد. حبلاد اىزْبظش اىَخزيط هٍ حسبسخ

+one-quadrupole phonon()2وثبىزبىٍ فأُ ريل اىخىاص هٍ ٍهَخ فٍ رقُُذ قىح رىل اىزفبعو. حبىخ اىزْبظش اىَخزيط )
1,ms َََِنِ اَدبدهب فٍ الاّىَخ ض )

( ىحسبة طبقخ ريل IBM-2وىفهٌ اىزطىساد فٍ حبلاد اىزْبظش اىَخزيط فٍ ريل اىَْبطق َزٌ اسزخذاً َّىرج )(. A= 110, 130, 180اىَطقخ راد اىعذد اىنزيٍ )

 (.IBM-2اىحبلاد واىزٍ رىضح اىزطىس فٍ اىطبقخ واىزٍ رزنىُ ٍِ خلاه ٍدَىعخ ٍْبسجخ ىحذود اىهبٍيزىُ )
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Abstract of thesis 

 
  The aim of nuclear structure studies is to observe and describe the structures associated with symmetries in 

nuclei, which in turn help us in understand the nature of nucleon-nucleon interactions in a nucleus as a many-body quantum 

system. The protons and neutrons as constituents of a nucleus and their interactions are responsible for nuclear properties. 

The evolution of nuclear structure as a function of valence nucleon number, i.e., the number of nucleons beyond a magic 

number, can be inferred from the experimental level scheme and transition rates. In particular, the studies of low-lying, low-

spin excited states in stable nuclei provide valuable information on the interplay of valence neutrons and protons in nuclear 

structure.  

The present work contains two parts: The first one is devoted to the investigation of mixed-symmetry structure in 

(A= 110, 130, 180) mass region and the second one to find the E0 transitions in these nuclei.  

Collective excitations are the common phenomenon in atomic nuclei. A special class of collective excitations, 

called mixed-symmetry states, which are defined in the Interacting Boson Model-2 only and have been found in atomic 

nuclei and are interpreted geometrically as an out of phase motion of protons and neutrons. Mixed symmetry states are also 

sensitive to the strength of the residual proton-neutron quadrupole interaction in the valence shell and thus their properties 

are important in constraining the strength of this interaction. A number of one-quadrupole phonon mixed symmetry (2+1,ms) 

states have been found in vibrational like nuclei in A = 110, 130. 180 mass region. The energy of these states was fitted by 

performing an Interacting Boson Model-2 calculation, which shows that the evolution in energy can be modeled with an 

appropriate set of parameters in the IBM-2 Hamiltonian. 

 


