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DERS KATALOG FORMU
(COURSE CATALOGUE FORM)

Dersin Adi Course Name
Atom ve Molekiil Fizigi Atomic and Molecular Physics
Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/Week)
Kodu Yariyih Kredisi AKTS Kredisi Ders Uygulama Laboratuar
(Code) (Semester) | (Local Credits) | (ECTS Credits) (Theoretical) (Tutorial) (Laboratory)
FIZ 456 8 3 4 3 - -
FIZ 456E
Boliim / Program Fizik Miihendisligi Bolimii /%30 ve %100 Fizik Miihendisligi Program
(Department/Program) | (Physics Engineering Department/ 30% and 100% Program of Physics Engineering)
Dersin Tiirii Secmeli Dersin Dili Tiirkge/Ingilizce
(Course Type) (Elective) (Course Language)  [(Turkish/English)

Dersin Onkosullari
(Course Prerequisites)

FIZ252 veya FIZ252E

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 Schridinger d

ciftlesmesi, (Course Descri

Rutherford, Bohr ve Sommerfeld atom spektrumu. Bir elektronlu atomlar igin zamandan bagimsiz
enkleminin Ozeti. Stern-Gerlach deneyi, yoriingesel manyetik dipol moment, elektronun spini, spin yoriinge etkilesmesi. Hidrojen
enerji seviyeleri. Cok elektronlu atomlarda; disarlama ilkesi, degisim

kuvvetleri. Helyum atomu, Hartree teorisi, temel seviyeleri. Periyodik cetvel, alkali atomlar, LS

ption) karbon atomunun enerji seviyeleri. Zeeman etkisi. Molekiillerin baglar1, spektrum gesitleri.

Rutherford, Bohr and Sommerfeld atomic spectrums. For one-electron atoms; time-independent
Schrédinger equation summary. Stern-Gerlach experiment, orbital magnetic dipole moment, electron’s spin,
spin-orbit interaction. Hydrogen energy levels. For many-electron atoms; exclusion principle, exchange
interactions. Helium atom, Hartree-Fock theory, fundamental levels. Periodic table, alkali atoms, LS
coupling, energy levels of carbon atoms. Zeeman effect. Bonds and spectrums of molecules.

Dersin Amaci

- (Course Objectives)

1)Hidrojen atomundan ¢ok elektronlu atomlara kadar atomlarin enerji seviyelerini, dejenereliklerini, spin
ve yoriinge momentumlarini, momentum ¢iftlesmelerini, spektrumlarini dogrudan veya yaklasim altinda
hesaplamak.

2)Molekiilleri olusturan baglarin yapilarini ve spektrumlarini incelemek.

1)Calculating, the energy levels, degeneracy, spin and angular momentum, coupling of the momentums,
spectrum of the atoms’ ranging from hydrogen to many electron atoms, directly or by using
approximations.

2)To investigate the contexture of bonds of molecules and their spectrums.

Dersin Ogrenme
Ciktilar:

(Course Learning
Outcomes)

Bu dersi basariyla tamamlayan 6grenciler:

I. Bohr ve Sommerfeld Atom Modellerini,

II. Bir elektronlu atomlarin 6zelliklerini kuantum kuramiyla hesaplamayi,
III. Manyetik dipol momentini elektronlarin ve gegis olasiliklarini hesaplamayzi,
IV. Cok elektronlu atomlarin 6zelliklerini Hartree yaklagimini kullanarak ¢6zmeyi,
V. Alkali atomlarin 6zelliklerini

VI. Molekiillerin yaptig1 baglar1 ve spektrumlarini
Ogrenirler.

Students who pass the course will learn,
1. The atomic models of Bohr and Sommerfeld,
1. How to calculate the species of one-electron atoms by using quantum theory,
I11. How to calculate the magnetic dipole moments, and the transition probabilities,
IV. The calculation of species; of many-electron atoms by using Hartree approximation,
V. Alkali atoms and their properties,
V1. Bonds and spectrums of molecules.




Ders Kitab
(Textbook)

Quantum Physics of Atoms, Molecules, Solids, Nuclei and Particles,
R. Eisberg, R. Martin (New York, Wiley, 1985)

Diger Kaynaklar
(Other References)

Atom ve Molekiil Fizigi,

Physics of Atoms and Molecules,
B.H. Bransden, C.J. Joachain (London, New York: Longman, 1983)

B.H. Bransden, C.J. Joachain ; ¢ev. Fevzi Koksal, (Samsun : OMU, 1989)

Odevler ve Projeler

(Homework & Projects

iki haftada bir 6dev verilir (en az).

Homework assignments are given once in two weeks (minimum).

Laboratuar Uygulamalari

(Laboratory Work)

Bilgisayar Kullanimi

(Computer Use)

Diger Uygulamalar

(Other Activities)

iki haftada bir kisa sinav yapilir (en az).

Quizzes are given once in two weeks (minimum).

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler
(Activities)

Adedi
(Quantity)

Degerlendirmedeki Katkisi, %
(Effects on Grading, %)

Y1l i¢i Sinavlan
(Midterm Exams)

2

%30

Kisa Simavlar
(Quizzes)

%20

Odevler
(Homework)

%10

Projeler
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinavi

(Final Exam)

%40




DERS PLANI

Dersin
Hafta Konular Ciktilar
1 Rutherford modeli, atom spektrumu, Bohr modeli, enerji seviyeleri, Sommerfeld modeli. [
2 Bir elektronlu atomlar i¢in; zamandan bagimsiz Schrodinger denklemi, 6z fonksiyonlar, 6z degerler, |
kuantum sayilari,
3 Olasilik yogunluklari, dejenerelik 1
4 Yoriingesel agisal momentum 1l
5 Yoriingesel manyetik dipol moment Stern-Gerlach deneyi ve elektronun spini 11
6 Spin-yoriinge etkilesmesi, toplam agisal momentum, spin yoriinge etkilesme enerjisi 1]
7 Hidrojen atomu enerji seviyeleri, gecis oranlar1 ve secim kurallari 1]
8 Cok elektronlu atomlarda; 6zdes parcaciklar, disarlama ilkesi, degisim kuvvetleri, v
9 Helyum atomu ve Hartree-Fock teorisi v
10 Cok elektronlu atomlarin temel seviyeleri ve periyodik cetvel v
11 Alkali atomlar ve optik aktif elektronlara sahip atomlar V
12 LS ciftlesmesi, karbon atomunun enerji seviyeleri, Zeeman etkisi. \Y
13 Molekiillerin; iyonik baglari, kovalent baglari, Vi
14 Molekiil spektrumu, dénme spektrumu, titresim déonme spektrumu, elektronik spektrumu VI
COURSE PLAN
Course
Weeks Topics Outcomes
1 Rutherford model, atomic spectrum, Bohr model, energy levels, Sommerfeld model. [
2 For one-electron atoms; time-independent Schrédinger equation, eigenfunctions, eigenvalues, quantum |
numbers,
3 Probabitility densities, degeneracy, I
4 Orbital angular momentum, 1
5 Orbital magnetic dipole moment, Stern-Gerlach experiment and electron spin, i
6 Spin-orbit interaction, total angular momentum, spin-orbit interaction energy, 11
7 Hydrogen atom energy levels, transition ratios and selection rules. 11
8 For many-electron atoms; identical particles, exclusion principle, exchange interactions v
9 Helium atom, Hartree-Fock theory, v
10 Fundamental levels of many-electron atoms and the periodic table, v
11 Alkali atoms, atoms with optically active electrons, V
12 LS coupling, energy levels of the carbon atom, Zeeman effect. V
13 For molecules; ionic bonds, covalent bonds, VI
14 Molecular spectrum, rotational spectrum, vibrational spectrum, electronic spectrum VI




Dersin ...Fizik Miihendisligi....... Programuyla iliskisi

Katki

Programin mezuna kazandiracag bilgi ve beceriler (programa ait ¢iktilar) Seviyesi

1 (2

3

Matematik, Bilim ve Miihendislik bilgilerini uygulayabilme

X

Data analizi yapabilmek ve deney tasarlayip yiiriitebilmek

Ihtiyaci karsilayacak sistem, bilesen ve siirecleri dizayn edebilme

Displinler arasi ¢alisma gerceklestirebilme

Miihendislik problemlerini belirleyebilme, formiile edebilme ve ¢ozebilme

Mesleki ve ahlaki sorumluluklarini anlayabilme

Etkili bir sekilde iletisim kurabilme

Global/sosyal anlamda miihendislik ¢6ziimlerinin etkilerini anlayabilme

Hayat boyu 6grenimin 6nemini kavrayabilme ve benimseme

Modern meselelerle ilgili bilgi sahibi olabilme

NS/ Q|| ||O|T|D

Miihendislik uygulamalari icin gerekli modern miihendislik araglarini, 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

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

Ability to Communicate Effectively

S|lQ|=|o |a|lo|lT|D

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

e+

Knowledge of Contemporary Issues

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)

28.01.2011

Imza (Signature)




