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DERS KATALOG FORMU
(COURSE CATALOGUE FORM)

Dersin Adi Course Name
Modern Fizik Modern 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)
FIZ201E 4 3 6 3 - -
Boliim / Program Fizik / Tiim Programlar
» (Department/Program) (Physics / All Programs)
Dersin Tiirii Zorunlu Dersin Dili Turkce
(Course Type) (Compulsory) (Course Language)  |(turkish)
Dersin Onkosullar1  [F1Z 102/E min. DD
(Course Prerequisites) |F1Z 106/E min. DD
Dersin mesleki Temel Bilim Temel Miihendislik Miihendislik Tasarim | Insan ve Toplum Bilim
bilesene katkisi, % (Basic Sciences) (Engineering Science) (Engineering Design) (General Education)
(Course Category 100% - - -
by Content, %)

Ders
(Course Description)

Gorelilik, Dalgalarm Pargacik Ozelligi, Parcaciklarin Dalga Ozellikleri, Atomik Yapisi,
Kuantum Mekanigi, Hidrojen Atomunun Kuantum Teorisi, Cok Elektronlu Atomlar,

Molekiiller, Istatistik Mekanik, Kati Hal Fizigi

Relativity, Particle Properties of Waves, Wave Properties of Particles, Atomic Structure,
Quantum Mechanics, Quantum Theory of the Hydrogen Atom, Many-Electron Atoms,
Molecules, Statistical Mechanics, The Solid State

Dersin Amaci

(Course Obijectives)

1. Modern fizigin kavramlarini 6gretmek

2. Modern fizik ile kuantum fizigi arasindaki iligkiyi saglamak ve temel kuantum mekanigi
problemlerinin uygulamalarini 6grenmek

3. Kuantum fiziginin temel kavramlar ile ¢ok parcacikli sistemler igeren katihal fizigi ve
istatistik fizik gibi konular arasindaki baglantiy1 kurarak bu sistemleri daha iyi anlamak

1. Learning the concepts of the modern physics.

2. Building the connection between modern physics and quantum mechanics and learning the
application of basic quantum mechanics problems.

3. Building the connection between quantum mechanics and many particle systems, such as

solid state physics or statistical physics.

Dersin Ogrenme
Ciktilar

(Course Learning
Outcomes)

Bu dersi basariyla tamamlayan dgrenci;
I. Ozel Gorelilik Teorisi anlayip kavramlarini kullanabilme,

1. Dalga ve parcacik ikilemi ve 1stmanin temel kuantum 6zelliklerini veren bagintilarin agiklayabilme,
I1l. Atom kavrami ve Atomik modellerin yapilarinin temel 6zelliklerini inceleyebilme ve ayirt edebilme,
IV. Heisenberg Belirsizlik ilkesi ve Bohr atom modelinin kavranmasindan sonra bu konuyla ilgili

problemler ¢dzebilme,

V. Hidrojen atomu problemini ¢dzebilme,

VI. Spin ve atom fizigi ile ilgili konularda ki bilgilerini dersin dnceki asamalarindaki bilgileriyle
birlestirip konuya hakim olma,
VII. Bir boyutta Schrodinger denklemini ¢6zebilme,
VIII. Ug boyutta Schrodinger denklemini ¢dzebilme,
IX. Istatistik Mekanik ile ilgili temel kavramlari kullanabilme,

X. Katthal Fizigi ile ilgili temel kavramlar kullanabilme,

becerilerini kazanir.

Students who pass the course will be able to gain basic knowledge about:
I. Getting the knowledge of Relativity Theory and using its concepts
1. Explanation of the Particle — Wave duality principle, and radiation emitted by transitions in atoms.
I11. Concepts of atom and atomic structure
IV. Solving problems using the Heisenberg uncertainty principle and the Bohr atom model
V. Principles of the Hydrogen Atom
VI. Learning the Angular momentum and spin momentum algebra
VII. Solving the 1-dimensional Schrodinger Equation
VIII. Solving the 3-dimensional Schrodinger Equation
IX. Statistical Mechanics fundamental

X. Introduction to the Solid State Physics




Ders Kitab
(Textbook)

Modern Physics for Scientists and Engineers, John Taylor, Chris Zafaritos, Prentice
Hall ,1991

Diger Kaynaklar
(Other References)

Concepts of Modern Physics ,A. Baiser, 6'[h ed., McGraw-Hill (2003)
Modern Physics, Kenneth Krane

Odevler ve Projeler

(Homework & Projects

Odevler konularm anlagilmasima yardime1 amagli olup bu 6devlerin yapilmasi smavlar icin
faydali olacaktir.

Home works are for emphasizing the topics of the course. Doing the homework will be very
useful for the exams.

Laboratuar Uygulamalan

(Laboratory Work)

Bilgisayar Kullanim

(Computer Use)

Bazi 6dev problemlerinin niimerik ¢oztimleri ya da gorsel modellemeleri i¢in bilgisayar
programlari kullanilmalidir.

Some problems of the home works may require the use of computer programs for numerical
solution or visual modeling.

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Degerlendirmedeki Katkisi, %
(Effects on Grading, %)

Faaliyetler Adedi
(Activities) (Quantity)

Y1l i¢i Sinavlan 2 50%

(Midterm Exams)

Kisa Smavlar
(Quizzes)

Odevler 6 10%

(Homework)

Projeler
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinavi 1 40%

(Final Exam)



http://www.alibris.com/search/books/author/Taylor%2C%20John

DERS PLANI

Dersin
Hafta Konular Ciktilar:
1 Ozel Gorelilik Teorisi [
2 Ozel Gorelilik Teorisi I
3 Dalgalar ve pargaciklar I I
4 Dalgalar ve pargaciklar I Il
5 Dalgalar ve pargaciklar I1I Il
6 Atom Modelleri Arasmav 1 "l
7 Belirsizlik ilkesi ve Bohr Atom modeli v
8 Hidrojen Atomu \4
9 Spin ve Atom Fizigi VI
10 Bir Boyutlu Schrodinger Denklemi VI
11 Ug Boyutlu Schrédinger Denklemi VIl
12 Istatistik mekanik Arasinav 2 IX
13 Katihal Fizigi X
14 Katihal Fizigi X
COURSE PLAN
Course
Weeks Topics Outcomes
1 Special Relativity I
2 Special Relativity I
3 Waves and Particle | 1
4 Waves and Particle |1 1l
5 Waves and Particle 11 1l
6 Atomic models Midterm 1 I
7 Uncertainty, Bohr Atom v
8 Hydrogen Atom \Y
9 Spin and Atomic Physics VI
10 1 Dimensional Schrodinger Equation VI
11 3 Dimensional Schrodinger Equation VIl
12 Statistical mechanics Midterm 2 IX
13 Solid state physics X
14 Solid state physics X




DErsin cccueeeuneeneenneeeneeeneeenneeennns Programuyla Iliskisi
Katki
Programin mezuna kazandiracag bilgi ve beceriler (programa ait ciktilar) Seviyesi
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Relationship between the Course and

1: Az, 2. Kismi, 3. Tam

Engineering Curriculum

Program Outcomes

Level of
Contribution

1 2 3

AN|—|—|ST|lQ|—w|o|Q|o|T|

1: Little, 2. Partial, 3. Full

Diizenleyen (Prepared by)

Tarih (Date)

20.07.2009

Imza (Signature)




