FAKULTE / ENSTIiTU ADI

DERS BIiLGi FORMU

Fen-Edebiyat Fakiiltesi

BOLUM / PROGRAM / ANABILIiM
DALI ADI

Fizik

DERSIN ADI

istatistik Fizik

DERSIN KODU

F1Z3422

YEREL KREDISi

3

AKTS KREDISi

5

HAFTALIK DERS SAATI

2

HAFTALIK UYGULAMA SAATI

2

HAFTALIK LABORATUVAR
SAATI

0

ONKOSULLAR

Yok

YARIYIL

Bahar

DERSIN DILi

Tiirkge, ingilizce

DERSIN SEVIYESI

Lisans

DERSIN TURU

Zorunlu @ Fizik Lisans Programi

DERSIN KATEGORISi

Temel Meslek Dersleri

DERSIN VERILIS SEKLi

Yiiz Yiize

DERSI SUNAN AKADEMIK
BiRiM

Fizik Boliimii

DERSIN KOORDINATORU

Murat CALISKAN

ASISTAN(LAR)

DERSIN AMACI

Bu dersin amaci, 6grencilerin termodinamigin temel ilkelerini kavrayarak, mikroskobik sistemlerin
davraniglarindan makroskopik Ozellikleri tiiretebilmek icin gerekli istatistiksel fizik altyapisini
olusturmalarin1 hedeflemektir. Ders, dgrencilerin termodinamigin birinci ve ikinci yasalarini, entropi
kavramini ve ideal gazlarin 6zelliklerini hem deneysel hem de teorik 6rnekler {izerinden incelemelerini
amaclamaktadir. Ders kapsaminda, olasilik ve istatistik kavramlari ile mikrokanonik, kanonik ve biiyiik
kanonik topluluklar gibi istatistiksel topluluklarin kullanimi iizerinde durulacak; &grencilerin kuantum
istatistik mekanigi ¢ercevesinde Fermi-Dirac ve Bose-Einstein istatistiklerini, bliisiim fonksiyonlarini ve
kuantum durumlariin olasiliklarmi 6grenmeleri hedeflenmektedir. Ayrica ders, siyah cisim 1simas,
Planck dagilimi, serbest enerji ve katilarin titresim modelleri gibi temel uygulamalarla teorik bilgilerin
pekistirilmesini gozetmektedir. Ders, 6grencilerin faz gegisleri, Landau ve Ginzburg-Landau teorileri ve
stiperakigkanlik gibi ileri konular1 anlamalarin1 saglayarak, istatistiksel fizigin temel prensiplerini farkli
sistemlerde uygulayabilme yetkinligi kazanmalarini amaglamaktadir.

DERSIN iCERIGI

Termodinamigin ilkeleri; termodinamigin 1. yasasi ve temel kavramlar; ideal gazlarin termodinamigi;
entropi ve termodinamigin 2. yasasi; olasilik ve istatistik; istatistiksel yaklasim; mikrokanonik topluluk;
kanonik topluluk; biiyiik kanonik topluluk; kuantum durumunun belirlenmesi ve spin sistemi; kuantum
istatistik mekanigi; Fermi-Dirac istatistigi; Bose-Einstein istatistigi; boliigiim fonksiyonu, bose ve fermi
pargaciklart; kuantum durumunda pargacik olasiligr ve klasik gazin hiz dagilimi; siyah cisim 1s1mas1 ve
planck dagilimi; serbest enerji ve katilarin titresim modelleri (Einstein ve Debye); faz cesitleri ve
birinci/ikinci tip faz gecisleri; Landau teorisi ve simetri kirilmasi; Ginzburg—Landau teorisi ve
siiperakigkanlik.

DERS KiTABI/ MALZEMESI /
ONERILEN KAYNAKLAR
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Ders Kitabi:

Bowley, R. ve Sanchez, M. Introductory Statistical Mechanics. Clarendon Press, ISBN: 0-19-850576-0.
Zorunlu Kaynaklar:

[1] Karaoglu, Bekir. Istatistik Mekanige Giris. ISBN: 978-975-02-1777-7.

[2] Greiner, Walter. Thermodynamics and Statistical Mechanics. 1995.
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Onerilen Kaynaklar:
[1] Schroeder, Daniel V. An Introduction to Thermal Physics.
[2] Huang, Kerson. Introduction to Statistical Physics.

Bu dersi basartyla tamamlayan dgrenciler,
1. Istatistik fizik alanindaki kaynaklar1 kullanabileceklerdir.

2. Istatistik fizik teorileri hakkinda kuramsal bilgileri aciklayabileceklerdir.

Ders Ogrenim Ciktilari

Kuramsal bilgileri uygulayabileceklerdir.

Deneysel verileri istatistik fizik acisindan ifade edebileceklerdir.

Uygulamali istatistik fizik alaninda nicel problemleri formiile edebileceklerdir.

DEGERLENDIRME SISTEMI

Etkinlikler Say1 Katki Pay1

Devam/Katilim:
e Icerik: Ogrencilerin derse devam etmeleri ve katilmalar

e  Detayh Degerlendirme Kriterleri: 14

- Derse aktif katilim ve soru sorma
- Smif-i¢i tartigmalara ve problem ¢dzme siireglerine katki saglayabilme.

‘ Laboratuar: H H

‘ Uygulama (So6zlii Sinav): H H

‘ Arazi Caligmasi: H H

‘ Derse (")zgii Staj: H H

Kisa Sinavlar/Stiidyo Kritigi:
e icerik: Sinav haftasina kadar islenen konular kapsayan sorularin sorulmasi

e  Format: Yiiz yiize. Kisa siav (30 dakika) 7 %15

e Detayh Degerlendirme Kriterleri:

-Derste islenen teorik konular ile ilgili problemleri ¢6zebilme

Odev:

e icerik: Derste islenen temel kavramlarin elestirel bigimde yorumlanmasini
ve ilgili kavramlarin disiplin-igi ve disiplinler aras1 alanlarda 6rneklerinin
bulunmasini igeren haftalik devlerin verilmesi

e  Format: Yazili raporlar ve grup sunumlart

~ . 0 0 5 %10
e  Detayh Degerlendirme Kriterleri:
- Bir problemin ¢6ziim siirecini mantikli ve dogru bir sekilde yazabilme
- Kavramlarin uygulamadaki drneklerini bulabilme
- Uygulamali diislinebilme, yorumlama ve gerekcelendirme siireglerinin
yiiriitiilebilmesi
‘ Sunum/Jiiri: H H
‘ Proje: H H
‘ Seminer/Workshop: H H
Ara Simavlar:
R . P 1 %35
° Teerik' Sinav haftacina kadar icddenen kannlarin tiimiinii kaneavan kaneaml
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sorular.
e Format: Yiiz yilize. Yazili smav (110 dakika)
e  Detaylh Degerlendirme Kriterleri:
-Dersin temel kavramlarinin anlagildiginin gosterilmesi

-Teorik konularla ilgili problemlerin ¢dziilebilmesi
-Teorik diisiinme siireglerinin yiiriitiilmesi

Final:

e icerik: Dersin tiim igerigini kapsayan kapsamli sorular

e Format: Yiiz yilize. Yazili smav (110 dakika)

%40

e  Detayh Degerlendirme Kriterleri: 1
-Derste iglenen tiim konularin derinlemesine kavranmig oldugunun
gosterilmesi
-ileri diizey problem ¢ézme becerilerinin kullanilabilmesi
Dénem I¢i Calismalarin Basar1 Notuna Katkisi H %60
Final Sinavimin Basar1 Notuna Katkisi H %40
TOPLAM | %100

HAFTALIK KONULAR VE iLGIiLi ON HAZIRLIK CALISMALARI

HAFTALAR

KONULAR

On Hazirhik

Konu Anlatimi: Dersin tanitimi, Termodinamigin 1. Yasasi, Temel
Kavramlar,Ideal Gazlarin Termodinamigi, Entropi, Termodinamigin 2.
'Yasas1 konularinin anlatilmasi.

Simf-i¢i Uygulama (50 dk.): Termodinamigin 1. Yasasi, Temel

Termodinamigin 1. ilkesi ve Termodinamigin 2.

1 » . S, ilkesi konularinin ¢alisilmasi. Kaynak: Derg

Kavramlar", .I.c; enerji ve Entalpi hesaplamalart konulart ile ilgili 6rnek Kitabt, Bolim 1 ve 2, sayfa 1-48,

problem ¢oziimleri.

Sinif-i¢ci Uygulama (50 dk.): Entropi, Termodinamigin 2. Yasast

konular1 ile ilgili 6rnek problem ¢oziimleri.

Konu Anlattimi: Klasik ve Istatistiksel Olasilik, Olasilik Teorisi,

Durumlarin Sayilmast, Istatistik ve Dagilim konularmm anlatilmas.

Sumf-ici Uygulama (50 dk.): Olasilik ve statistik, Klasik ve Istatistiksel Olasik ve Istatistik  Yasasi ~konularmin
2 N, - . calisilmasi. Kaynak: Ders Kitabi, Bliim 3, sayfa]

Olasilik konular ile ilgili 6rnek problem ¢oziimleri. 50-64

Smmif-i¢ci Uygulama (50 dk.): Olasilik Teorisi, Durumlarin Sayilmasi,

[statistik ve Dagilim konulari ile ilgili rnek problem ¢oziimleri.

Konu Anlatimi: Sistemin quantum durumunun belirlenmesi, kristal spin

modeli ve Durum Denklemi konularinin anlatilmasi.

Simif-i¢ci Uygulama (50 dk.): Kuantum durumunun belirlenmesi ve Spin Istatistik Fizigin Flklr]erl . Yasa51“ }((mu]armm
3 - : . e o . calisilmasi. Kaynak: Ders Kitabi, Bolim 4, sayfa)

Sistemin Durum Denklemi konular ile ilgili 6rnek problem ¢oziimleri. 67-88

Simif-i¢i Uygulama (50 dk.): lastik bandin durum denklemi

ile ilgili 6rnek problem ¢oziimleri.

Konu Anlatimi: Boliisiim Fonksiyonu, kanonik dagilimda entropi hesabi

ve Esboliisiim Teoremi konularmin anlatilmast.

Kanonik Dagilim Yasasi konularinin ¢aligilmast.

4 Simif-ici Uygulama (50 dk.): Bir boyutlu kutuda tek parcacik ile ilgili Kaynak: Ders Kitabi, Boliim 5, sayfa 91-123.

6rnek problem ¢oziimleri.

Simif-i¢ci Uygulama (50 dk.): Serbest Enerjinin minimizasyonu ile ilgili

ornek problem ¢oziimleri.

Konu Anlatimi: Ozdes Parcaciklar, Simetrik ve antisimetrik Dalga Ozdes Parcaciklar, Bozonlar ve Fermi Parcacikla
5 Fonksiyonlar1 ve Bose parcaciklari, Fermi Parcaciklari konularmin| Yasast konularmin c¢alisilmasi. Kaynak: Ders|

anlatilmasi.

Kitabi, Boliim 6, sayfa 128-142.
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Simif-ici Uygulama (50 dk.): Bosonlarin boliigiim fonsiyonu hesabi ile
ilgili 6rnek problem ¢dziimleri.

Simif-i¢i Uygulama (50 dk.): Fermionlarin boliigiim fonksiyonu hesab ile
ilgili 6rnek problem ¢oziimleri.

Konu Anlatimi: Kuantum Durumunda bulunan bir pargacigin Olasiligi,
k-uzayinin Durum Yogunlugu ve Klasik Gazin hiz dagilim konularimim|
anlatilmasi.

Simif-i¢i Uygulama (50 dk.): Kuantum Durumunda bulunan bin
pargacigin Olasilii, k-uzaymin Durum Yogunlugu konular ile ilgili
Ornek problem ¢oziimleri.

Simif-ici Uygulama (50 dk.): Klasik Gazin hiz dagilmu ile ilgili 6rnek|
roblem ¢oziimleri.

Molekiiler Hizlarin Maxwell Dagilimi Yasasi
konularmin ¢alisilmasi. Kaynak: Ders Kitabi,
Bolim 7, sayfa 144-158.

Konu Anlatimi: Siyah cisim 1s1masi, Rayleigh-Jeans Teorisi ve Planck
IDagiliminin Tiiretilmesi konularinin anlatilmasi.

Sinif-ici Uygulama (50 dk.): Siyah cisim 1g1masi, Rayleigh-Jeans Teorisi
konulart ile ilgili drnek problem ¢6ziimleri.

Simif-i¢i Uygulama (50 dk.): Planck Dagilimu ile ilgili érnek problem|
cOziimleri.

Planck dagilim Yasasi ve Siyah cisim 1s1masi
konularmin ¢aligilmasi. Kaynak: Ders Kitabi,
Bolim 8, sayfa 160-172.

IAra Sinav 1

Konu Anlatimi: Serbest Enerji, Kozmik Arkaalan Isimasi, bir Katinn|
titresiminin Einstein Modeli ve bir Katinin Titresiminin Debye Modeli
lkonularmin anlatilmas.

Simif-ici Uygulama (50 dk.): Serbest Enerji, Kozmik Arkaalan Isimas: ile
ilgili 6rnek problem ¢dzlimleri.

Simif-i¢i Uygulama (50 dk.): Katinin titresiminin Einstein ve Debye
Modeli konulart ile ilgili 6rnek problem ¢oziimleri.

Serbest Enerji, Kozmik Arkaalan Isimasi, bi
Katinin titresiminin  Einstein Modeli ve bi
Katinin Titresiminin Debye Modeli konularini
calisilmasi. Kaynak: Ders Kitabi, Bolim 8, sayfa]
175-185.

10

Konu Anlatimi: Ozdes Parcaciklarim istatistik mekanigi ve Bose]
parcaciklar1 konularinin anlatilmasi.

Simif-i¢i Uygulama (50 dk.): Tiirdes Pargaciklarin istatistik mekanigi ile
ilgili 6rnek problem ¢oziimleri.

Simif-i¢ci Uygulama (50 dk.): Bose pargaciklari ile ilgili 6rnek problem|
cOziimleri.

Ozdes Pargaciklarin istatistik mekanigi ve Bose
parcaciklari konularinin ¢alisilmasi. Kaynak: Ders
Kitabi, Boliim 9, sayfa 188-207.

11

Konu Anlatimi: Fermi Pargaciklari ve Fermi Gazinin Termodinamik
Ozellikleri konularinin anlatilmast.

Simif-i¢ci Uygulama (50 dk.): Metallerdeki Elektronlar ile ilgili 6rnek|
problem ¢oziimleri.

Smif-ici Uygulama (50 dk.): Yildizlardaki Elektronlar ilgili &rnek
problem ¢oziimleri.

Fermi Pargaciklari ve  Fermi Gazinin|
Termodinamik Ozellikleri konularinin ¢alisiimast.
Kaynak: Ders Kitabi, Boliim 10, sayfa 210-233.

12

Konu Anlatimi: Faz Cesitleri, Birinci ve Ikinci Tip Faz Gegisleri,
Clapeyron Denklemi ve Sivi —Gaz sistemleri konularinin anlatilmasi.

Simf-i¢i Uygulama (50 dk.): Birinci ve Ikinci Tip Faz gegisi ile ilgili
6rnek problem ¢oziimleri.

Simif-i¢ci Uygulama (50 dk.): Karigimlarin faz ayrilmasi ile ilgili 6rnek
problem ¢oziimleri.

Faz Cesitleri, Birinci ve Ikinci Tip Faz Gegisleri,
Clapeyron Denklemi ve Sivi-Gaz sistemleri
konularinin ¢aligilmasi. Kaynak: Ders Kitabu,
Bolim 11, sayfa 236-253.

13

Konu Anlatimi: Ising Modeli, Ortalama Alan Teoremi, Diizen|
Parametresi, Landau teorisi ve Simetri Kirilmasi konulariin anlatilmasi.

Simif-ici Uygulama (50 dk.): Birinci durum Landau Teorisi ile ilgili
6rnek problem ¢oziimleri.

Simif-i¢i Uygulama (50 dk.): ikinci Durum Landau Teorisi ile ilgili érnek]
roblem ¢oziimleri.

Ising Modeli, Ortalama Alan Teoremi, Diizen|
Parametresi konulariin ¢alisilmasi. Kaynak: Ders
Kitabi, Boliim 12, sayfa 255-269.

14

Konu Anlatimi: Landau teorisi ve Simetri Kirilmasi konularmn
anlatilmasi.

Landau teorisi ve Simetri Kirilmasi konularinm
calisilmasi. Kaynak: Ders Kitabi, Bolim 12, sayfal
255-269.
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6rnek problem ¢oziimleri.

problem ¢oziimleri.

Sinif-ici Uygulama (50 dk.): Birinci durum Landau Teorisi ile ilgili

Simif-i¢i Uygulama (50 dk.): Ikinci Durum Landau Teorisi ile ilgili 6rnek]

15 Smif-ici Uygulama (50 dk.): Yikli siiper akigkanlar ile ilgili 6rnek]

problem ¢oziimleri.

coziimleri.

Konu Anlatimi: Ginzburg —Landau Teorisi, Ginzburg Kriteri ve Yiizey
Gerilimi, akimin kuantizasyonu konularinin anlatilmasi.

Simif-ici Uygulama (50 dk.): Siiperakigkanlik ile ilgili 6rnek problem

Ginzburg-Landau Teorisi, Ginzburg Kriteri ve

Yiizey Gerilimi,

akimin

kuantizasyonu

konularinin ¢aligilmasi. Kaynak: Ders Kitabu,
Bolim 13, sayfa 272-287.

16 Final

Tim konularin tekrari.

AKTS iISYUKU TABLOSU

Etkinlikler

Toplam s yiikii

Ders Saati

‘ Say1
T

Siiresi (Saat)
2

|

28

Laboratuar

Uygulama

Arazi Calismasi

Sinif Dis1 Ders Calismasi

Derse Ozgii Staj

Odev

Kiiciik Smavlar/Stiidyo Kritigi

Projeler

Sunum / Seminer

Ara Smavlar (Sinav Siiresi + Smav Hazirhk
Siiresi)

10

Final (Sinav Siiresi + Sinav Hazirhik Siiresi)

15

Toplam i yiikii :

Toplam isyiikii / 30(s) :
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COURSE INFORMATION FORM

I FACULTY / GRADUATE SCHOOL Faculty of Arts and Sciences I

DEPARTMENT / PROGRAMME

Physics

TITLE OF COURSE

Statistical Physics

CODE

F123422

LOCAL CREDIT

3

ECTS

LECTURE HOUR / WEEK

PRACTICAL HOUR / WEEK

LABORATORY HOUR / WEEK

PREREQUISITE

None

SEMESTER

Spring

COURSE LANGUAGE

Turkish, English

LEVEL OF COURSE

First Cycle

COURSE TYPE

Required @ Bachelor Programme in Physics

COURSE CATEGORY

Core Courses

MODE OF DELIVERY

Face-to-Face

OWNER ACADEMIC UNIT

Department of Physics

COURSE COORDINATOR

Murat CALISKAN

ASSISTANT(S)

COURSE OBJECTIVES

This course aims to enable students to understand the fundamental principles of thermodynamics and
to establish the statistical physics foundation necessary to derive macroscopic properties from the
behavior of microscopic systems. It also aims to allow students to examine the first and second laws
of thermodynamics, the concept of entropy, and the properties of ideal gases through both
experimental and theoretical examples. The course focuses on probability and statistical concepts, as
well as the use of statistical ensembles such as microcanonical, canonical, and grand canonical
ensembles. Students are expected to learn Fermi-Dirac and Bose-Einstein statistics, partition
functions, and the probabilities of quantum states within the framework of quantum statistical
mechanics. Furthermore, it seeks to reinforce theoretical knowledge through fundamental
applications such as blackbody radiation, Planck distribution, free energy, and the vibrational models
of solids. The course also aims to enable students to understand advanced topics, including phase
transitions, Landau and Ginzburg-Landau theories, and superfluidity, thereby developing the
competence to apply the fundamental principles of statistical physics across different systems.

COURSE CONTENT

Principles of thermodynamics; first law of thermodynamics and basic concepts; thermodynamics of
ideal gases; entropy and second law of thermodynamics; probability and statistics; statistical
approach; microcanonical ensemble; canonical ensemble; grand canonical ensemble; determination
of quantum states and spin system; quantum statistical mechanics; Fermi-Dirac statistics; Bose-
Einstein statistics; partition function, Bose and Fermi particles; particle probability in a quantum
state and velocity distribution of classical gas; blackbody radiation and derivation of Planck
distribution; free energy and lattice vibration models of solids (Einstein and Debye); types of phases
and first/second order phase transitions; Landau theory and symmetry breaking; Ginzburg—Landau
theory and superfluidity.

RECOMMENDED OR REQUIRED
READING

Coursebook:
Bowley, R. ve Sanchez, M. Introductory Statistical Mechanics. Clarendon Press, ISBN: 0-19-
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850576-0.

Required Readings:

[1] Karaoglu, Bekir. Istatistik Mekanige Giris. ISBN: 978-975-02-1777-7.
[2] Greiner, Walter. Thermodynamics and Statistical Mechanics. 1995.
Recommended Readings:

[1] Schroeder, Daniel V. An Introduction to Thermal Physics.

[2] Huang, Kerson. Introduction to Statistical Physics.

Upon successful completion of the course, students will be able to

1. Use resources in the field of statistical physics.

Course Learning Outcomes 2. Explain theoretical knowledge about statistical physics theories.

Apply theoretical knowledge.

Express experimental data in terms of statistical physics.

Formulate quantitative problems in applied statistical physics.

EVALUATION SYSTEM

Activities Number Percentage of Grade

Attendance/Participation:
e  Content: Student attendance and participation in the course.

e Detailed Assessment Criteria: 14
-Active participation in lessons and asking questions
-Ability to contribute to in-class discussions and problem-solving
processes
| Laboratory: H H

‘ Application (Oral Examination): H H

| Field Work: H H

‘ Special Course Internship (Work Placement): H H

e  Content: Comprehensive questions covering all topics addressed up to the
exam week

e  Format: Face-to-face written exam (30 minutes) 7 15%

e  Detailed Assessment Criteria:

-Ability to solve problems related to the theoretical topics covered in
the course

Homework Assignments:
e Content: Weekly assignments requiring critical analysis of fundamental
concepts covered in class and identification of examples of these concepts
within both intra-disciplinary and interdisciplinary contexts

e  Format: Written reports and group presentations
5 10%

e  Detailed Assessment Criteria:

-Ability to logically and accurately demonstrate the problem-solving process
-Ability to find practical examples of the concepts
-Ability to carry out processes of applied thinking, interpretation, and

Quizzes/Studio Critics:
justification

Presentations/Jury:
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| Project:

| Seminar/Workshop:

Midterms:

Content: Comprehensive questions covering all topics addressed up to the
exam week

Format: Face-to-face written exam. (110 minutes).
Detailed Assessment Criteria:
-Demonstration of understanding of the fundamental concepts of the course

-Ability to  solve  problems related to  theoretical  topics
-Ability to carry out theoretical reasoning processes

Content: Comprehensive questions covering the entire content of the course
Format: Face-to-face written exam. (90 minutes).

Detailed Assessment Criteria:

-Demonstration of a thorough understanding of all topics covered in the course

-Ability

to advanced problem-solving skills

apply

Percentage of In-Term Studies H

Percentage of Final Examination H

TOTAL H

WEEKLY SUBJECTS AND RELATED PREPARATION STUDIES

WEEKS

COURSE OUTLINE

Related Preparation

Lecture: Introduction to the course, introduction to the 1st Law off
Thermodynamics, Basic Concepts, Thermodynamics of Ideal Gases,
Entropy, and the 2nd Law of Thermodynamics.

In-Class Practice (50 min.): Sample problem solutions related to the| 1. Reading the_ sections covering _the 1st ~ principle . of
1 - - thermodynamics and the 2nd principle of thermodynamics.

1st Law of Thermodynamics, Basic Concepts, Internal Energy and .

. Source: Coursebook, Chapter 1 and 2 pages 1-48.

Enthalpy Calculations.

In-Class Practice (50 min.): Sample problem solutions related to the

2nd Law of Thermodynamics and Entropy.

Lecture: Explaining Classical and Statistical Probability, Probabilit

Theory, Counting States, Statistics, and Distribution.
2 In-Class Practice (50 min.): Sample problem solutions related to 1. Reading the sections covering Probability and Statistics. Source:

Probability and Statistics, Classical and Statistical Probability. Coursebook, Chapter 3 pages 52-64.

In-Class Practice (50 min.): Sample problem solutions related to the|

2nd Law of Thermodynamics and Probability.

Lecture: Explaining the determination of the quantum state of a

system, the crystal spin model, and the equation of state.

In-Class Practice (50 min.): Example problem solu_tlons related to 1. Reading the sections covering The Ideas of Statistical
3 the determination of the quantum state and the equation of state of a - .

; Mechanics. Source: Coursebook, Chapter 4, pages 67-88.

Spin system.

In-Class Practice (50 min.): Example problem solutions related to

the equation of state of a rubber band.

Lecture: Explaining the partition function, entropy calculation in a

canonical distribution, and the Equipartition Theorem.
4 In-Class Practice (50 min.): Example problem solutions related to a 1. Reading the sections covering The Canonical ensemble. Source:

single particle in a one-dimensional box.

In-Class Practice (50 min.): Example problem solutions related to|

Coursebook, Chapter 5, pages 91-123.
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the minimization of free energy.

Lecture: Explaining the topics of identical particles, symmetric and
antisymmetric wave functions, Bose particles, and Fermi particles.

In-Class Practice (50 min.): Example problem solutions related to|
the calculation of the partition function of bosons.

In-Class Practice (50 min.): Example problem solutions related to|
the calculation of the partition function of fermions.

Reading the sections covering ldentical Particles, Bosons, and
the Fermi-Dirac Statistics. Source: Coursebook, Chapter 6,
pages 128-142.

Lecture: Explaining the topics of the probability of a particle in
quantum state, the density of states in k-space, and the velocit
distribution of a classical gas.

In-Class Practice (50 min.): Example problem solutions related to|
the probability of a particle in a quantum state, the density of states in
k-space.

In-Class Practice (50 min.): Example problem solutions related to|
the velocity distribution of a classical gas.

Reading the sections covering Maxwell Distribution of
Molecular Speeds. Source: Coursebook, Chapter 7, pages 144-
158.

Lecture: Explaining black-body radiation, Rayleigh-Jeans Theory,
and the Derivation of the Planck Distribution.

In-Class Practice (50 min.): Example problem solutions related to
black-body radiation and Rayleigh-Jeans Theory.

In-Class Practice (50 min.): Example problem solutions related to
the Planck Distribution.

Reading the sections covering Black Body Radiation, The
Rayleigh-Jeans Theory and Planck’s Distribution. Source:
Coursebook, Chapter 8, pages 160-172.

Midterm 1

Lecture: Explaining free energy, cosmic background radiation, the
Einstein model of vibration of a solid, and the Debye model o
\vibration of a solid.

In-Class Practice (50 min.): Example problem solutions related to
free energy, cosmic background radiation.

In-Class Practice (50 min.): Example problem solutions related to
the Einstein and Debye models of vibration of a solid.

Reading the sections covering the Free Energy, Cosmic
Background Radiation, the Einstein Model of Vibration of a
Solid, and the Debye Model of Vibration of a Solid. Source:
Coursebook, Chapter 8, pages 175-185.

10

Lecture: Explaining the statistical mechanics of identical particles
and Bose particles.

In-Class Practice (50 min.): Example problem solutions related to
the statistical mechanics of identical particles.

In-Class Practice (50 min.): Example problem solutions related to|
Bose particles.

Reading the sections covering the Statistical Mechanics of
identical Particles and Bose Particles. Source: Coursebook,
Chapter 9, pages 188-207.

11

Lecture: Explaining the thermodynamic properties of Fermi
particles and Fermi gases.

In-Class Practice (50 min.): Example problem solutions related to|
electrons in metals.

In-Class Practice (50 min.): Example problem solutions related to|
electrons in stars.

Reading the sections covering Fermi Particles and
Thermodynamic  Properties of Fermi Gases. Source:
Coursebook, Chapter 10, pages 210-233.

12

Lecture: Explaining the types of phases, first and second type phase
transitions, the Clapeyron equation, and liquid-gas systems.

In-Class Practice (50 min.): Example problem solutions related to|
first and second type phase transitions.

In-Class Practice (50 min.): Example problem solutions related to
phase separation of mixtures.

Reading the sections covering Phase Types, First and Second
Type Phase Transitions, the Clapeyron Equation, and Liquid-
Gas Systems. Source: Coursebook, Chapter 11, pages 236-253.

13

Lecture: Explaining the Ising Model, Mean Field Theorem, Order
Parameter.

In-Class Practice (50 min.): Example problem solutions related to
the first case of Landau Theory.

In-Class Practice (50 min.): Example problem solutions related to

Reading the sections covering Ising Model, Mean Field
Theorem, Order Parameter.Source: Coursebook, Chapter 12,
pages 255-269).
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the second case of Landau Theory.

Lecture: Explaining Landau Theory, and Symmetry Breaking.

In-Class Practice (50 min.): Example problem solutions related to| 1. Reading the sections covering Landau Theory, Ginzburg

14 [charged superfluids. Criterion and Symmetry Breaking. Source: Coursebook,
Chapter 13, pages 272-287.

In-Class Practice (50 min.): Example problem solutions related to|

superfluidity.

Lecture: Explaining the Ginzburg-Landau Theory, Ginzburg

Criterion, Surface Tension, and Current Quantization.

In-Class Practice (50 min.): Example problem solutions related to| 1. Reading the sections = covering Ginzburg-Landau —Theory,

15 charged superfiuids Ginzburg Criterion and Surface Tension, and Quantization of
g P ' Current. Source: Coursebook, Chapter 13, pages 272-287.
In-Class Practice (50 min.): Example problem solutions related to|
superfluidity.
16 Final Review of all topics covered.

ECTS WORKLOAD TABLE

Activities Number Duration Total Workload
(Hour)

Course Hours 14 28

Laboratory

Application

Field Work

Study Hours Out of Class

Special Course Internship (Work Placement)

Homework Assignments

Quizzes/Studio Critics

Project

Presentations / Seminar

Mid-Terms (Examination Duration + Examination Prep. Duration)

Final (Examination Duration + Examination Prep. Duration)

Total Workload :

Total Workload / 30(h) :

ECTS Credit :
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Ders Odrenim Ciktis1 & Program Ciktis1 Matrisi

Pg-l Temel bilimler ve fizik alanindaki
kuramsal Dbilgilerini akademik diizeyde
analiz, yorum ve problem ¢o6ziimiinde
kullanabileceklerdir. / Use their
comprehensive theoretical knowledge in
fundamental sciences and physics for
analysis, interpretation, and problem-
solving at an academic level.

lon
lon
lon
lon
I~

PS‘-Z Uygulamali bilgilerini fiziksel
siireclerin modellenmesi, deneysel tasarim
ve problem ¢oziimiinde etkili ve amaca
yonelik bigimde kullanabileceklerdir. / _ 4 5 5 -
Apply their practical knowledge effectively - - = =
and strategically in modelling physical
processes, experimental  design, and
problem-solving.

PS:-3 Kuramsal ve/veya deneysel

bilgilerini karmasik fizik problemlerinin
¢Oziimiinde etkili bigimde kullanarak, bu
problemlere yonelik uygun analiz ve
modelleme yontemlerini secip
uygulayabileceklerdir. /  Use their
theoretical and/or experimental knowledge - -
effectively in solving complex physics
problems by selecting and applying
appropriate analysis and modelling methods
for these problems.

lon
lon
1

Pg-4 Disiplinlerarast bir yaklagimla,
farkli alanlarda edinmis olduklart bilgileri
sentezleyebileceklerdir. / Synthesise
knowledge acquired from  different _ _ 3 3 4
disciplines through an interdisciplinary - - = = -
approach.

PS ‘-5 Fizik biliminin temel ve uygulamali
alanlarinda edindikleri bilgi birikimlerini ve
kuramsal analiz, deneysel uygulama ve
sayisal modelleme ve hesaplamali fizik
araglarim1  kullanma  ve  gelistirme
becerilerini, kuramsal fizik, niikleer fizik,
yogun madde fizigi, yiiksek enerji fizigi,
nanoteknoloji, yenilenebilir/alternatif enerji
teknolojileri, ileri malzeme tasarim,
niikleer teknoloji ve kuantum teknolojileri
gibi disiplin-i¢i ve disiplinlerarasi uzmanlik
alanlarinda gelistirebileceklerdir. / Advance
their  acquired  knowledge in  the
fundamental and applied fields of physics
and their skills in theoretical analysis,
experimental application, numerical
modelling and wusing and developing
computational physics tools in both
disciplinary and interdisciplinary areas of
specialisation such as theoretical physics,
nuclear physics, condensed matter physics,
high energy physics, nanotechnology,

lon
o1
o1
lon
I~
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renewable/alternative energy technologies,
advanced  materials  design,  nuclear
technology, and quantum technologies.

PS‘-G Fizik alaninda yaygin olarak

kullanilan en az bir programlama dili ile
bilgisayar ve yapay zeka teknolojilerini,
problemleri ¢6zmek, veri analizi yapmak ve
simiilasyonlar gerceklestirmek igin etkin
bi¢imde kullanabileceklerdir. / Use at least
one programming language and computer
and artificial intelligence technologies
widely employed in physics for problem-
solving, data analysis, and simulations.

PS‘-? Fizik ve ilgili alanlardaki bilimsel
ve teknolojik gelismeleri izleyebilecek,
kariyer firsatlarin1 degerlendirerek kisisel ve
mesleki gelisim hedeflerini belirleyebilecek
ve bu hedeflere ulagmak igin hayat boyu
Ogrenme stratejilerini kullanabileceklerdir. /
Follow scientific and technological
developments in physics and related fields,
assess  career  opportunities, identify
personal and professional development
goals, and adopt lifelong learning strategies
to achieve these goals.

Pg-8 Bilimsel arastirmalarin1 ve mesleki
faaliyetlerini  yiiriititken =~ dogabilecek
hukuksal sonuglart ve toplumsal etkileri
dikkate alarak mesleki etik ilkeler, kalite
standartlari ile evrensel degerler
dogrultusunda ve sosyal sorumluluk bilinci
ve adalet duygusuyla hareket
edebileceklerdir. / Act with a sense of social
responsibility and justice and in accordance
with professional ethical principles, quality
standards, and universal values by taking
into account potential legal and societal
consequences of their scientific research
and professional activities.

Pg-g Bireysel olarak ya da takimlarda
etkin bi¢imde c¢alisabileceklerdir. / Work
effectively both independently and as part
of a team.

[98)

(98]

[98)

(98]

(98]

PC-10 Fizik alaninda giivenilir bilgi
kaynaklarina ulasarak literatiir taramasi
yapabilecek ve  akademik aragtirma
tasarlaylp  yiiriitebileceklerdir. ~ /Access
reliable sources of information, conduct
literature reviews, and design and carry out
academic research in the field of physics.

PS‘-ll Fizik  konularmi, teorileri,

arastirmalar1 ve problem ¢dziimlerini, fizik
terminolojisi kullanarak tiim paydaslara
Tiirkce ve Ingilizcede sézlii ve yazih olarak
etkili ~ bigimde aktarabileceklerdir.  /
Effectively communicate topics, theories,
research, and problem solutions in physics

o

I~

I~

I~
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to all relevant stakeholders using
appropriate physics terminology, both orally
and in writing, in Turkish and in English

PS ;- 12  Laboratuvar caligmalarinda,

bilimsel veri toplayarak teknik ve/veya
bilimsel raporlar hazirlayabilecek ve
mevcut raporlar1 yorumlayabileceklerdir. / - - - -
Collect scientific data during laboratory
work, prepare technical and/or scientific
reports and interpret existing reports
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