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Boliim / Program

Fizik Mihendisligi Bolimu

(Department/Program) | Physics Engineering Department
Dersin Turi Zorunlu Dersin Dili Tirkge / ingilizce
(Course Type) (Compulsory) (Course Language) | (Turkish/English)

Dersin Onkosullan
(Course Prerequisites)

(FIZ 252E MIN DD veya FIZ 252 MIN DD veya FIZ 313 MIN DD veya FIZ 313E MIN DD
veya FIZ 201 MIN DD veya FIZ 201E MIN DD) ve (MAT 281 MIN DD veya MAT 281E
MIN DD veya MAT 261 MIN DD veya MAT 261E MIN DD veya MAT 210E MIN DD veya
MAT 210 MIN DD

Dersin Mesleki Bilesene

Katkisi, %
(Course Category
by Content, %)

Temel Bilim ve Miihendislik/Mimar
Matematik Temel Miihendislik ik Tasarim Genel Egitim
(Basic Sciences | (Engineering Science) | (Engineering/Archit | (General Education)
and Math) ecture Design)
%40 %60

Dersin Tanimi

(Course Description)

Tarihsel Gelisme, Madde ve Dalga, Belirsizlik ilkesi, Kuantum Mekaniginin Postilatlari
ve Dalga Fonksiyonu (Operatorler, Ozdeger-Ozfonksiyon, Olasilik-Normalizasyon,
Beklenen Deger, Momentum Uzayi, Komditator, Dirac Notasyonu), Schrodinger
Denklemi (Zamana Bagli, Zamandan Bagimsiz, Rolativistik), Tek Boyutlu Sistemler
(Uygulamalari), Harmonik Sahlinici, Formalizm (Vektérler, i¢ Carpimlar, Lineer
Donusiimler, Ozvektérler, Hermitsel Déniisimler, Gramm-Schmidt Diklestirme
Yéntemi, Hilbert Uzayi, Parite-izdiisiim Operatérleri), U¢ Boyutlu Sistemler (Kiiresel
Koordinatlarda Schrodinger Denklemi, Uygulamalar)

Historical Progress, Matter and Wave, Uncertainty Principle, Postulates and Wave
Function of Quantum Mechanics (Operators, Eigenvalue-Eigenfunction, Probability-
Normalization, Expectation Value, Momentum Space, Commutator, Dirac Notation),
Schrodinger Equation (Time dependent-independent, Relativistic), One Dimensional
Systems (Applications), Harmonic Oscillator, Formalism (Vectors, Inner Product, Linear
Transformation, Eigenvectors, Hermitian Transformation, Gram-Schmidt Procedure,
Hilbert Space, Parity-Trace Operators), Three Dimensional Systems (Schrédinger
Equation in Spherical Coordinates, Applications)

Dersin Amaci

(Course Objectives)

1. Bu derse kadar 6grenilenlerin disinda dogada deterministik olmayan fizigin
mevcudiyetini kavrayarak mikro ve makro evrenler arasinda farkhlik oldugu suuruna
varilmasini saglamak

2. Kuantum Mekanigi temelinde yatan matematik disinilirse, 6grenciye bu derste
farkli matematik yontemlerinin fizik kuramlarina nasil uygulanacagini 6gretmek

3. Klasik Mekanigin aciklayamadigi fiziksel olaylarin Kuantum Mekanigi tarafindan
nasil basarili bir sekilde agiklanabildiginin anlasiimasi.

1. Understand the fact that there is also indeterminism in nature to the contrary of
our previous knowledge and to enhance our perception about the difference
between macro and micro universes

2. When one considers the mathematical essentials of quantum mechanics, to teach
the students how modern mathematical techniques can be used in physical theories.




3. To understand how physical events can be explained successfully in Quantum
Mechanics which can not be explained by Classical Mechanics.

Bu dersi basarih bir sekilde tamamlayan 6grenciler
I. Mikro evrene bakisin deterministik olmadigini ve mikro evrene hilkmeden esas
kuralin belirsizlik ilkesi oldugunu
II. Mikro evrende olctiimlerin olasilik karakterli oldugunu, olasiligin kuantum
mekanik postiilalarini saglayan dalga fonksiyonu ile nasil hesaplanabilecegini
l1l. Kuantum mekaniginin temel denklemi ve postiilasi olan Schrodinger denklemini
IV. Bir boyutlu sistemlerde kuantum mekanigi kavramlariyla hesaplama yapmayi
V. Kuantum mekaniginin temel matematik yapisini
VI. Ug boyutlu sistemlerde kiiresel simetrik potansiyeller icin transandantal
diferansiyel denklemlerin kuantum mekanik postilalarini saglayacak
¢6zlimlerini yapabilmeyi

Dersin Ogrenme VII. Fiziksel problemlere kuantum mekanik hesaplamalari uygulayabilmeyi
Ciktilan 0grenmis olacaklardir
Students who passed the course satisfactorily learn:
(Course Learning I.  Quantum mechanics which is at the root of the micro universe is probabilistic
Outcomes) and the essential rule which governs the micro universe is the uncertainty
principle

II.  The measurements in the micro universe show probabilistic character and
the calculation of probability by the using the wave function given by the
postulates of quantum mechanics

lll.  The Schrédinger equation is the main equation and postulate of quantum
mechanics

V. Make calculations in one dimensional systems by using the concepts of
guantum mechanics

V.  The main mathematical framework in quantum mechanics

VI.  The solutions of transcendental differential equations that supply postulates
of quantum mechanics for spherical symmetric potentials in three
dimensional systems

VIl.  To apply quantum mechanics calculations in physical problems
DERS PLANI
Dersin
Hafta Konular Ogrenme
Ciktilan

1 Tarihsel gelisim. Neden Kuantum Mekanigi? I

2 Klasik Mekanik ve Kuantum Mekanigin ayrimi, madde ve dalga, dalga paketi I

3 Belirsilik ilkesi, Kuantum Mekaniginin postiilatlari ve dalga fonksiyonu -1l
4 Operatérler, Ozdeger-Ozfonksiyon, Olasilik-Normalizasyon Il
5 Beklenen Deger, Momentum Uzayi, Komutator, Dirac Notasyonu 1]
6 Zamana Bagli-Zamandan Bagimsi ve Relativistik Schrédinger Denklemi 11
7 Bir Boyutlu Sistemler : Sonsuz Kuyu Potansiyeli, Kare Kuyu, Basamak Potansiyeli v
8 Bir Boyutlu Sistemler : Potansiyel Engeli-Tiinelleme Olayi, Alfa Bozunmasi, Dirac Delta W

Potansiyel Kuyusu
9 Bir Boyutlu Sistemler : Harmonik Salinici v
10 Formalizm : Vektérler, i¢ carpim, Lineer Déniisiimler, Ozvektérler Vv
1 Formal.izm : Hermitsel Donlisimler, Gram-Schmidt Diklestirme Yontemi, Hilbert Uzayi, v
Parite-lz Operatorleri

12 Klresel Koordinatlarda Schrodinger Denklemi, Agisal Momentum Operatori \
13 U¢ Boyutlu Uygulamalar: Serbest Parcacik, Sonsuz Kuyu, Kiiresel Kuyu Vi
14 U¢ Boyutlu Uygulamalar: Harmonik Salinici, Hidrojen Atomu Vi




COURSE PLAN

Course
Weeks Topics Learning
Outcomes
1 Historical Progress, Why Quantum Mechanics? I
) Differences between Classical and Quantum Mechanics , Matter and Wave, Wave |
Packet
3 Uncertainty Principle, Postulates and Wave Function of Quantum Mechanics -1l
4 Operators, Eigenvalue-Eigenfunction, Probability-Normalization, Il
5 Expectation Value, Momentum Space, Commutator, Dirac Notation 1]
6 Time dependent- independent and Relativistic Schrodinger Equation Il
7 One Dimensional Systems : Infinite Well Potential, Square Well, Step Potential 1%
3 One Dimensional Systems : Potential Barrier-Tunelling, Alpha Decay, Dirac-Delta WV
Potential Well
9 One Dimensional Systems : Harmonic Oscillator v
10 Formalism : Vectors, Inner Product, Linear Transformations, Eigenvectors Vv
1 Formalism : Hermitian Transformation, Gram-Schmidt Procedure, Hilbert Space, N
Parity-Trace Operators)
12 Schrodinger Equation in Spherical Coordinates, Angular Momentum Operator Vi
13 Applications in Three Dimensional Systems : Free Particle, Infinite Well, Spherical Vil
Well
14 Applications in Three Dimensional Systems : Harmonic Oscillator, Hydrogen Atom Wl
Dersin Fizik Miihendisligi Ogrenci Ciktilanyla iliskisi
Katki
Programin mezuna kazandiracagi bilgi ve beceriler (programa ait ciktilar) Seviyesi
123
1 Muihendislik, fen ve matematik ilkelerini uygulayarak karmasik muhendislik X
problemlerini belirleme, formile etme ve ¢6zme becerisi.
Kiresel, kiltlrel, sosyal, cevresel ve ekonomik etmenlerle birlikte 6zel gereksinimleri
2 | saglik, giivenlik ve refahi goz 6niine alarak ¢6zliim lreten mihendislik tasarimi uygulama
becerisi.
3 | Farklidinleyici gruplaryla etkili iletisim kurabilme becerisi.
Muihendislik goérevlerinde etik ve profesyonel sorumluluklarin farkina varma ve
4 | muhendislik ¢cdzlimlerinin kiiresel, ekonomik, cevresel ve toplumsal baglamdaki etkilerini
g6z onlinde bulundurarak bilingli kararlar verme becerisi.
Uyeleri birlikte liderlik saglayan, isbirlik¢i ve kapsayici bir ortam yaratan, hedefler
5 | belirleyen, gorevleri planlayan ve hedefleri karsilayan bir ekipte etkili bir sekilde ¢alisma
yetenegi becerisi.
6 Ozgiin deney gelistirme, yiiriitme, verileri analiz etme ve yorumlama ve sonug ¢ikarmak X
icin mihendislik yargisini kullanma becerisi.
2 Uygun oOgrenme stratejileri kullanarak ihtiya¢ duyuldugunda yeni bilgi edinme ve X
uygulama becerisi.

Olgek: 1:Az, 2:Kismi, 3:Tam




Relationship of the Course to Physics Engineering Student Outcomes

Level of
Program Student Outcomes Contribution
1 2 3
An ability to identify, formulate, and solve complex engineering problems by applying X
principles of engineering, science, and mathematics.
An ability to apply engineering design to produce solutions that meet specified needs
with consideration of public health, safety, and welfare, as well as global, cultural,
social, environmental, and economic factors.
An ability to communicate effectively with a range of audiences.
An ability to recognize ethical and professional responsibilities in engineering
situations and make informed judgments, which must consider the impact of
engineering solutions in global, economic, environmental, and societal contexts.
An ability to function effectively on a team whose members together provide
leadership, create a collaborative and inclusive environment, establish goals, plan
tasks, and meet objectives.
An ability to develop and conduct appropriate experimentation, analyze and interpret X
data, and use engineering judgment to draw conclusions.
An ability to acquire and apply new knowledge as needed, using appropriate learning X
strategies.

Scaling: 1: Little, 2:Partial, 3:Full

Tarih (Date) Béliim onayi (Departmental approval)
24.03.2019 Fizik MUhendisligi Bolimu

Physics Engineering Department

Ders kaynaklari ve Basari degerlendirme sistemi (Course materials and Assessment criteria)

Ders Kitabi
(Textbook)

Diger Kaynaklar
(Other References)

Odevler ve Projeler
(Homework & Projects)

Laboratuvar Uygulamalari
(Laboratory Work)

Bilgisayar Kullanimi
(Computer Usage)

Diger Uygulamalar
(Other Activities)

Basari Degerlendirme
Sistemi

Faaliyetler
(Activities)

Adedi
(Quantity)

Genel Nota Katki, %
(Effects on Grading, %)

Yil igi Sinavlari




(Assessment Criteria)

(Midterm Exams)

Kisa Sinavlar
(Quizzes)

Odevler
(Homework)

Projeler
(Projects)

Doénem Odevi/Projesi
(Term Paper/Project)

Laboratuvar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinavi
(Final Exam)
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