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DERS KATALOG FORMU
(COURSE CATALOGUE FORM)

Dersin Adi Course Name
Niikleer Fizik I Nuclear Physics |
Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/Week)
Kodu Yariyih Kredisi AKTS Kredisi | Deri' | U_IY gtula_mla tagora;uar
(Code) (Semester) | (Local Credits) | (ECTS Credits) (Theoretical) (Tutorial) (Laboratory)
F1z433/ 7 3 4 2 0 2
FI1Z433E
Boliim / Program Fizik Miihendisligi B&liimii / %30 ve %100 Ingilizce Fizik Miihendisligi Programm
(Department/Program) ( Physics Engineering Department / 30% and 100% English Program of Physics Engineering)

Dersin Tiirii
(Course Type)

Tiirkge/ Ingilizce
Turkish/English

Dersin Dili
(Course Language)

Secimli
(Selective)

Dersin Onkosullar
(Course Prerequisites)

F1Z311 veya FIZ311E

Dersin mesleki
bilesene katkisi, %
(Course Category
by Content, %)

Temel Bilim Temel Miihendislik Miihendislik Tasarim | insan ve Toplum Bilim
(Basic Sciences) (Engineering Science) (Engineering Design) (General Education)
%40 %60

Dersin Icerigi

(Course Description)

Niikleer ozellikler. Cekirdeklerin &zellikleri, Niikleer yaricap. Baglanma enerjisi. Agisal
momentum ve parite. Elektromanyetik momentler ve hesabi. Niikleonlar arasi kuvvetler.
Déteron. Niikleon-niikleon sagilmasi. Niikleer kuvvetin 6zellikleri. Degis tokus kuvveti. Niikleer
modeller.

Nuclear properties. Nuclei properties, Nuclear radius. Binding energies. Angular momentum and
parity. Electromagnetic moments and calculation. Forces between nucleons. Deuteron. Nucleon-
nucleon scattering. Properties of nuclear forces. Exchange interactions. Nuclear models.

Dersin Amaci

(Course Objectives)

1. Cekirdeklerin dinamik ve statik 6zellikleri ve kuantum mekaniginin ¢ekirdek fizigine
uygulanmasi

Cekirdeklerin spin, parite ve enerji seviyelerinin bulunmast

Manyetik dipol ve elektrik quadrupole momentlerinin hesab1

Dortlii vektor hesaplari ve déteronun ¢ekirdegimin baglanma enerjisi

Niikleer modeller kullanilarak bazi niikleer 6zelliklerin tayini
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1. Understanding the dynamic and static properties of nuclei and applications of the basics of
quantum mechanics on nuclear physics

. Determination of spin, parity and energy levels of nuclei

. Calculations of magnetic dipole and electric quadrupole moments

. 4-vector calculations and binding energy of the deuteron nucleus

. Nuclear properties using Nuclear models.
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Dersin Ogrenme
Ciktilar

(Course Learning
Outcomes)

. Cekirdegin boyutlariin belirlenmesi

. Cekirdegin yiik ve kiitle dagilim fonksiyonlarinin belirlenmesi.

. Kiitle, bolluk, spin, parite, manyetik dipol ve elektrik quadropol kavramlar.
. Baglanma enerjisi ve kiitle formiilii

. Deuteron and 4-vector calculations

. Niikleer kiitlenin dagiliminin belirlenmesi

. Sagilma deneyleri ve teorisi.

. Niikleer modellerin ¢ekirdeklere uygulanmasi.

. Determination of size of the nucleus
. Methods for determining the charge and mass distribution function of the nucleus.
. Mass, abundance, spin, parity, magnetic dipole and electric quadrupole moments.
. Binding energy and mass formula
Deuteron and 4-vector calculations
. Determination of the distribution nuclear matter
. The scattering theory and scattering experiments
. Applications of nuclear models on nuclei
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Ders Kitab
(Textbook)

INTRODUCTORY NUCLEAR PHYSICS
KENNETH S. KRANE

Diger Kaynaklar
(Other References)

Odevler ve Projeler

(Homework & Projects

Iki haftada bir 5dev
Ozel 6dev : mathematica kullanarak
Manyetik dipol ve elektrik quadrupole moment hesabi

Homework for every other week
Special homework : calculations of magnetic dipole and electric quadropole moments
using mathematica

Laboratuar Uygulamalan

(Laboratory Work)

10 adet laboratuar deneyi bulunmaktadir

There are laboratory experiments for 10 weeks

Bilgisayar Kullanimi

(Computer Use)

Laboratuvarlarda bazi deneylerimiz bilgisayar desteklidir.

Some of our experiments in the laboratory are computer aided.

Diger Uygulamalar

(Other Activities)

iki haftada bir kisa sinav yapilir (en az).

Quizzes are given once in two weeks (minimum).

Faaliyetler Adedi Degerlendirmedeki Katkisi, %
(Activities) (Quantity) (Effects on Grading, %)

Y1l i¢i Sinavlan 2 %40
(Midterm Exams)

Kisa Sinavlar 7 %5
(Quizzes)

Odevler 7 %5
(Homework)

Projeler -
(Projects)

Dénem Odevi/Projesi -
(Term Paper/Project)

Laboratuar Uygulamasi 10 %10
(Laboratory Work)

Diger Uygulamalar -
(Other Activities)

Final Sinav1 1 %40
(Final Exam)




DERS PLANI

Dersin
Hafta Konular Ciktilar
1 Niikleer Cap 1
2 Cekirdeklerin Kiitle ve Bolluklari 1,2
3 Niikleer Acisal Momentum ve Parite 3
4 Niikleer Baglanma Enerjisi 4
5 Niikleer Elektromanyetik Momentler 3
6 Déteron 5
7 Niikleon-niikleon sacilmasi 7
8 Proton-proton ve nétron-nétron Sagilmasi 7
9 Niikleer Kuvvetin Ozellikleri 6
10 Degistokus Kuvveti 6
11 Niikleer Modellere Genel Bakis 8
12 Sivi Damlacigi Modeli 8
13 Kabuk Modeli 8
14 Kollektif Model 8
COURSE PLAN
Course
Weeks Topics Outcomes
1 Nuclear Radius 1
2 Mass and Abundance of Nuclides 1,2
3 Nuclear Angular Momentum and Parity 3
4 Nuclear Binding Energy 4
S Nuclear Electromagnetic Moments 3
6 The Deuteron 5
7 Nucleon-nucleon Scattering 7
8 Proton-proton and neutron-neutron interaction 7
9 Properties of the Nuclear Force 6
10 The Exchange Force 6
11 Nuclear Models; General View 8
12 Liguid Drop Model 8
13 Shell Model 8
14 Collective Model 8




Dersin Fizik Mithendisligi Programuyla Iliskisi

Programin mezuna kazandiracag bilgi ve beceriler (programa ait ciktilar)

Katki

Seviyesi

1

2

3

Matematik, Bilim ve Miihendislik bilgilerini uygulayabilme

X

Data analizi yapabilmek ve deney tasarlayip yiiriitebilmek

X

Ihtiyaci karsilayacak sistem, bilesen ve siiregleri dizayn edebilme

Displinler arasi calisma gerceklestirebilme

Miihendislik problemlerini belirleyebilme, formiile edebilme ve ¢dzebilme

Mesleki ve ahlaki sorumluluklarini anlayabilme

Etkili bir sekilde iletisim kurabilme

Global/sosyal anlamda miihendislik ¢6ziimlerinin etkilerini anlayabilme
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Hayat boyu 6grenimin dnemini kavrayabilme ve benimseme

Modern meselelerle ilgili bilgi sahibi olabilme

x\—-

Miihendislik uygulamalari i¢in gerekli modern miihendislik ara¢larini, tekniklerini kullanabilme

1. Az, 2. Kismi, 3. Tam

Relationship between the Course and Physics Engineering Curriculum

Program Outcomes

Level of
Contribution

1

2

3

Ability to Apply Knowledge of Mathematics,Science, and Engineering

X

Ability to Design and Conduct Experiments,as well as to Analyze and Interpret Data

X

Ability to Design a System, Component, or Process to Meet Desired Needs

Ability to Function on Multi-Disciplinary Teams

Ability to Identify, Formulate, and Solve Engineering Problems

Understanding of Professional and Ethical Responsibility

X[X

Ability to Communicate Effectively
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Broad Education Necessary to Understand the Impact of Engineering Solutions in a
Global/Societal Context

Recognition of the Need For, and an Ability to Engage in Life-Long Learning

Knowledge of Contemporary Issues

x\—-

Ability to Use the Techniques, Skills, and Modern Engineering Tools Necessary for
Engineering Practice

1: Little, 2. Partial, 3. Full

Diizenleyen (Prepared by) Tarih (Date) Imza (Signature)
02.06.2010

June 02,2010




