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DERS KATALOG FORMU
(COURSE CATALOGUE FORM)

Dersin Adi Course Name
Kuantum Mekanigi IT1 Quantum Mechanics 111
Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/\Week)
i i Ders Uygulama Laboratuar
Kodu Yariyih Kredisi AKTS Kredisi : .
(Code) (Semester) | (Local Credits) | (ECTS Credits) (Theoretical) (Tutorial) (Laboratory)
FlZ 453/ 3 4 3 0 0
FIZ 453E

Boliim / Program

(Department/Program)

Fizik Miihendisligi / %30 ve %100 Ingilizce Fizik Miihendisligi Programi
( Physics Engineering Department / 30% and 100% English Program of Physics Engineering)

Dersin Tiirii
(Course Type)

Dersin Dili
(Course Language)

Tiirkge / Ingilizce
(Turkish/English)

Se¢meli
Elective

Dersin Onkosullari
(Course Prerequisites)

FI1Z352 VEYA FIZ 352E

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)

Varyasyonel Yaklagtirma: Helyum atomu, hidrojen molekiilii iyonu.

WKB Yaklastirma: “Klasik” bélge, tiinelleme. Zamana Bagli Tedirgeme Kurami: iki diizeyli sistemler,
harmonik tedirgeme, kendiliginden 1s1ma, adiyabatik yaklastirma, Berry fazi . Sagilma: Kismi dalga analizi,
faz kaymalari, Born yaklasikligi, iki parcacik sagilmasi. Goreli quantum mekanigine giris, Klein-Gordon
denklemi. Dirac denklemi, Dirac pargaciginin elektromanyetik etkilesmesi.

The variational principle: Helium atom, the hydrogen molecule ion. The WKB approximation. The
“classical” region, tunneling. Time dependent perturbation theory: Two-level systems, harmonic
perturbation, spontaneous emission, adiabatic approximation, Berry phase. Scattering: partial wave
analysis, phase shifts, Born approximation, two particle scattering. Introduction to relativistic quantum
mechanics, Klein-Gordon equation. Dirac equation, electromagnetic interaction of the Dirac particle.

Dersin Amaci

(Course Objectives)

. Quantum mekaniginde kullanilan yaklasik hesap yontemlerinin 6grenilmesi
. Kendiliginden 151ma ve sogurulma olaylarinin zamana bagl tedirgeme kuramiyla anlagilmasi
. Pargacik sagilmasini analiz etme yontemlerinin dgrenilmesi

. To learn how to use approximation methods used in quantum mechanics

. To understand spontaneous emission and absorption of radiation using time dependent perturbation
theory .
3. To learn the methods for analyzing the scattering of particles
4. To introduce the relativistic quantum mechanics, solutions of the equations and their interpretations

1
2
3
4. Goreli quantum mekaniginin tanitilmasi, denklemlerinin ¢dzlilmesi ve yorumlanmast
1
2

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Bu dersi basarili bir gekilde tamamlayan dgrenciler

1. quantum mekaniginde tam ¢ézlimii bulunamayan sistemlere yaklagiklik yontemini uygulayabilecektir
2. lazerin de temelini olusturan kendiliginden 1g1ma ve sogurulma olaylarin1 yorumlayabilecetir

3. pargacik sagilmalarini degisik yontemler kullanarak anlayabilecek ve yorumlayabilecektir

4. quantum mekaniginin 6zel gorelilikle uyumlu denklemlerini ¢tkarabilecektir

5. gorelilikle uyumlu quantum mekanigi denklemlerini temel pargaciklari ve etkilesmelerini anlamak igin
kullanabilecektir.

Students who pass the course will learn how to:

1. apply approximation methods to the systems whose exact solutions can not be found

2. interpret spontaneous emission and absorption of radiation which form the basis of lasers

3. understand and interpret particle scattering using various methods

4. derive the equations of quantum mechanics compatible with special relativity

5. use the equations of relativistic quantum mechanics to understand the elementary particle interactions




Ders Kitab
(Textbook)

Introduction to Quantum Mechanics, D.J. Griffiths, Pearson 2005 Second Edition

Diger Kaynaklar
(Other References)

1. Quantum Physics, Stephen Gasiorowicz, Wiley 2003 Third Edition
2. Kuantum Mekanigi 1-2, Tekin Dereli, Abdullah Ver¢in, Metu Press 2000
3. Principles of Quantum Mechanics, H.C. Ohanian, Prentice Hall, 1990

4.  Principles of Quantum Mechanics, Ramamurti Shankar, Plenum Press,1980.

Odevler ve Projeler

(Homework & Projects

iki haftada bir 6dev verilir (en az).

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

Laboratuar Uygulamalan

(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 Adedi Degerlendirmedeki Katkisi, %
(Activities) (Quantity) (Effects on Grading, %)
Y1l i¢i Sinavlan 2 %20

(Midterm Exams)

Kisa Sinavlar 7 %25

(Quizzes)

Odevler 7 %15
(Homework)

Projeler

(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinavi 1 %40
(Final Exam)




DERS PLANI

Dersin
Hafta Konular Ciktilar
1 Varyasyonel yaklagiklik: Helyum atomu, hidrojen molekiilii iyonu. 1
2 WKB yaklasikligr: “Klasik” bolge 1
3 WKB yaklasikligi: tiinelleme 1
4 Zamana Bagli Tedirgeme Kuranu: ki diizeyli sistemler 1-2
5 Harmonik tedirgeme 1-2
6 Kendiliginden 151ma 2
7 Adiyabatik yaklastirma 1
8 Berry Fazi, Aharonov-Bohm etkisi 1
9 Sacilma: Kismi dalga analizi 3
10 Faz kaymalar1, Born yaklagiklig 3
11 iki pargacik sagilmasi 3
12 Goreli quantum mekanigine giris, Klein-Gordon denklemi 4
13 Dirac denklemi 4
14 Dirac pargaciginin elektromanyetik etkilesmesi 4-5
COURSE PLAN
Course
Weeks Topics Outcomes
1 The variational principle: Helium atom, the hydrogen molecule ion 1
2 The WKB approximation: the classical region 1
3 The WKB approximation: tunneling 1
4 Time dependent perturbation theory: two-level systems 1-2
5 Harmonic perturbation 1-2
6 Spontaneous emission (first midterm) 2
7 Adiabatic approximation 1
8 Berry Phase, Aharonov-Bohm effect 1
9 Scattering: partial wave analysis 3
10 Phase shifts, Born approximation 3
11 Two particle scattering (second midterm) 3
12 Introduction to relativistic guantum mechanics, Klein-Gordon equation 4
13 Dirac equation 4
14 Electromagnetic interaction of the Dirac particle. 4-5




Dersin Miihendislik Programiyla Programiyla iliskisi

Katki
Programin mezuna kazandiracagi bilgi ve beceriler (programa ait ciktilar) Seviyesi
1 (2 |3
a |Matematik, fen bilimleri ve miithendislik bilgisini miithendislik problemlerini ¢6zmede X
kullanabilme becerisi
b [Deney tasarlayip yiiriitebilme, sonuglarini analiz edip yorumlama ve modern arag, gereg ve
techizati kullanabilme becerisi
C | Bir makinayi, parcasini veya prosesi, beklenen performansi, imalat 6zelliklerini ve ekonomikligi
saglayacak sekilde se¢me, gelistirme ve tasarlama becerisi
d [Cok disiplinli takimlarda calisabilme ve/veya liderlik yapma becerisi
e Miihendislik problemlerini tanimlama, formiile etme ve ¢6zme becerisi X
f | Mesleki ve etik sorumluluk anlayisina sahip olma X
g Tiirkge ve Ingilizce etkin yazili ve sozlii iletisim kurma becerisi X
h | Miihendisliginin ulusal ve kiiresel boyutlardaki etkileri hakkinda bilgi sahibi olma ve yorum
yapabilme becerisi
i Hayat boyu (Siirekli) egitimin dnemini kavrama ve uygulayabilme becerisi X
j Miihendisliginin giincel ve ¢agdas konularima iligkin bilgi sahibi olma
k  [Miihendislik tasarim ve analizlerinde bilgisayar yazilimlari gibi modern miihendislik yéntemlerini X
ve ¢agdas bilgi erisim olanaklarini kullanabilme becerisi
1: Az, 2. Kismi, 3. Tam
Relationship between the Course and Engineering Curriculum
Level of
Program Outcomes Contribution
11 2] 3
a | An ability to apply knowledge of mathematics, science, and engineering on engineering X
problems
b | An ability to design and conduct experiments, as well as to analyze and interpret data and use
modern tools and equipment.
€ | Anability to select, develop and/or design a system, component, or process to meet desired
performance, manufacturing capabilities and economic requirements.
d | An ability to function on and/or develop leadership in multi-disciplinary teams.
e | Anability to identify, formulate, and solve engineering problems. X
f | An understanding of professional and ethical responsibility X
g | An ability for effective written and oral communication in Turkish and English. X
h [ An ability to understand and comment on the impact of engineering solutions in a national and
global context.
i A recognition of the need for, and an ability to engage in life-long learning X
i A knowledge of contemporary issues in engineering
k [ An ability to use the techniques, skills, and modern engineering tools , such as computer X
programs, necessary for engineering design and analysis and use modern information systems
1: Little, 2. Partial, 3. Full
Diizenleyen (Prepared by) Tarih (Date) Imza (Signature)
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