FAKULTE / ENSTIiTU ADI

DERS BiLGi FORMU

Fen Edebiyat Fakiiltesi

BOLUM / PROGRAM /
ANABILIM DALI ADI

Fizik

DERSIN ADI

Plazma Fizigi

DERSIN KODU

F172134

YEREL KREDISi

3

AKTS KREDISi

HAFTALIK DERS SAATI

HAFTALIK UYGULAMA SAATI

HAFTALIK LABORATUVAR
SAATI

0

ONKOSULLAR

Yok

YARIYIL

Giiz, Bahar

DERSIN DiLi

Tiirkce, ingilizce

DERSIN SEVIYESi

Lisans

DERSIN TURU

Secmeli @ Fizik Lisans Program

DERSIN KATEGORISI

Uzmanlik Alan Dersleri

DERSIN VERILIS SEKLIi

Yiiz Yiize

DERSi SUNAN AKADEMIK
BiRiM

Fizik Boliimii

DERSIN KOORDINATORU

Zehra CAN

ASISTAN(LAR)

DERSIN AMACI

Bu dersin amaci, 6grencilere diinyamizi ¢evreleyen dogal plazma ortami hakkinda kapsamli
bir bakis acis1 kazandirmaktir. Ogrencilere plazmanin tamimini, plazma parametrelerini ve
smiflandirma yontemlerini Ogretilir. Plazma fiziginin tarihsel kokleri, dogada goézlenen
plazmalar ve bu plazmalarin toplu davraniglart ele alinir. Tek pargacik hareketi, diizgiin
elektrik ve manyetik alanlarda dinamikler ile zamanla degisen alanlarin etkileri incelenir.
Ayrica atmosfer, iyonosfer ve manyetosferik plazma siireclerinin temel fiziksel olusumlari
aciklanir. Dersin temel hedefi, plazma fiziginin temelleri, tiirleri ve uygulama alanlari
hakkinda saglam bir altyap1 olusturulmasidir.

DERSIN ICERIGi

Plazma fizigi hakkinda genel bilgi; plazmanin tanimi; plazma fiziginin kokleri; dogadaki
plazmalar; bir plazmanin toplu davranisi; plazma parametreleri; plazmanin siniflandirilmas;
plazma fiziginin uygulamalari; tek pargacik hareketi; diizglin E ve B alanlari; zamanla
degisen E alani; atmosfer, iyonosfer ve manyetosferik plazma dinamiginin temelleri.

DERS KiTABI / MALZEMESI /
ONERILEN KAYNAKLAR

Ders Kitaplari:

[1] Piel, A. Plasma Physics: An Introduction to Laboratory, Space, and Fusion Plasmas. 2nd
ed., Springer, 2017. https://doi.org/10.1007/978-3-319-63440-8

[2] Kelley, M. C. The Earth’s lonosphere: Plasma Physics and Electrodynamics. 2nd ed.,
Academic Press, 2009.

[3] Tanenbaum, B. S. Plasma Physics. McGraw-Hill, New York, 1986.

[4] Yenicay, F. Plazma Fizigi. Istanbul Universitesi Fen Fakiiltesi Basimevi, 1970.

Ders Ogrenim Ciktilar Bu dersi basariyla tamamlayan 6grenciler,
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Plazma fizigi alanindaki genel ve gilincel bilgileri, kuramsal ve uygulamali
yonleriyle ve  Giines—Diinya  sistemini  kapsayan plazma  yapisini
aciklayabileceklerdir.

Plazma fizigi ile ilgili konularda (6zellikle dogal plazma konularinda) bagimsiz
veya ortak calismalari planlayabileceklerdir.

Plazma ile ilgili kavramlar ve verileri bilimsel yontemlerle analiz edebileceklerdir.

Plazma tiirlerini ve Diinyamizi ¢evreleyen plazma ortamini, olusumunu ve genel
ozelliklerini siniflandirabileceklerdir.

Iyonosferik ve manyetosferik plazma  dinamiginin  temel ilkelerini
aciklayabilecektir.

Plazma fizigi ile ilgili kavram ve konulari sunabileceklerdir.

DEGERLENDIRME SiSTEMI

| Etkinlikler Say1 Katki Payr

| Devam/Katilim: H H

| Laboratuvar: H H

| Arazi Calismasi H H

| Uygulama (Sozlii Sinav): H H ‘

| Derse Ozgii Staj H H

Kisa Sinavlar/Stiidyo Kritigi:
e  icerik: Smav haftasmna kadar islenen konularin tiimiinii kapsayan
kapsamli sorularin sorulmast

e  Format: Yiiz ylize. Coktan se¢meli kisa sinav (5-10 dakika) 4 %15

e Detayh Degerlendirme Kriterleri:

-Derste islenen teorik konular ile ilgili problemleri ¢6zebilme

Odev: ‘ ‘ ‘ ‘
Sunum/Jiiri:
e icerik: Ogrencilerin kendi O6grenme stireglerini

degerlendirmelerinin ve grup sunumlar1 yapmalarinin istenmesi

e  Format: Grup sunumlari

1 %15
e  Detayh Degerlendirme Kriterleri:
-Ogrenilen konularm dogru bir sekilde aciklanabilmesi
-Sunum tekniklerinin dogru kullanilmasi
| Proje: | | |
| Seminer/Workshop H H ‘
Ara Sinavlar:
e icerik: Sinav haftasina kadar islenen konularmn tiimiinii kapsayan
kapsamli sorular
e  Format: Yiiz yiize. Sinav (90 dakika)
1 %30

e  Detayh Degerlendirme Kriterleri:

-Dersin temel kavramlarinin anlasildiginin gosterilmesi
-Teorik konularla ilgili problemlerin ¢dziilebilmesi
-Teorik diisiinme siireglerinin yiiriitiilmesi
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Final:
e Icerik: Dersin tiim ierigini kapsayan kapsamli sorular

e  Format: Yiiz yiize. Sinav (90 dakika)

e Detayh Degerlendirme Kriterleri:

%40
-Derste iglenen tiim konularin derinlemesine kavranmis oldugunun
gosterilmesi
-Ileri diizey problem ¢zme becerilerinin kullanilabilmesi
| Dénem ici Calismalarin Basar1 Notuna Katkisi H %60 ‘
| Final Sinavinin Basar1 Notuna Katkisi H %40 ‘
| TOPLAM H %100 ‘

HAFTALIK KONULAR VE iLGIiLi ON HAZIRLIK CALISMALARI

HAFTALAR KONULAR On Hazirhk
Konu Anlatimi: Plazma Fizigine Girig, Tarihi Bakig, Plazma]
Fiziginin Kokleri, Dogadaki Plazma Olusumlari, Sunum/Jiiri: oy .. o
Sunum caligmasinda arastirabilecekleri konular ve sunum| Pla? ma ﬁz1g1ne giris, tarihi bakis ve
o . dogadaki plazma olusumlari konularini
hakkinda bilgilendirme. . P .
1 iceren bolqmlerln okunmasi.
Smif-i¢ci Uygulama: Plazma fizigine giris seviyesinde uygulamal Kaynak: Piel (2017), Bolim 1; Tanenbaum
LS : (1986), Boliim 1; Yenigay (1970), Bolim
lalanlar tizerine yapilacak uygulama. 1
Simif-i¢ci Tartisma: Dogal plazma olusumlar: ve uygulamalari.
Konu Anlatimi: Diinyamizin Plazma Ortami, Gaz Desarjlar,| Diinyamizin plazma ortami, gaz desarjlari,
Tozlu Plazmalar, Kontrollii Niikleer Fiizyon, Plazma Fiziginin| tozlu plazmalar ve kontrollii niikleer fiizyon|
Zorluklari. konularmi igeren bolimlerin  okunmasi.
2 Kaynak: Piel (2017), Bolim 2-3;
Sinif-i¢i Uygulama: Plazma ortamlari. Tanenbaum (1986), Bolim 2; Yenicay)
(1970), Bolim 2-3; Kelley (2009), Bolim|
Sinif-i¢ci Tartisma: Plazma Fiziginin zorluklari. 1.
IKonu Anlatimi: Plazma Durumunun Tanimi, Maddenin Halleri,
Plazmanin  Toplu Davramigi, Varlik Rejimleri, Plazma
Parametreleri, Plazmanin Smiflandirilmasi, Plazma Fiziginin
\Uygulamalari. Plazma durumunun tanimi, toplu davranis,
plazma parametreleri ve simiflandirilmasi
3 Sinif-ici Uygulama: Plazma Fiziginin konularmi igeren bdoliimlerin okunmasi.
\Uygulamalari. Kaynak: Piel (2017), Boliim 2; Tanenbau
(1986), Bolim 2; Yenigay (1970), Bolim
Smif-i¢i Tartisma: Plazmanin Smiflandirilmasi. 3—4; Kelley (2009), Boliim 2.
IKisa Smav 1(15 dk.): Ders sonunda, derste islenen konulari
iceren bir kisa sinavin yapilmasi.
Konu Anlatimi: Elektrik ve Manyetik Alanlarda Tek Pargacik . .
Hareketi, Statik Elektrik ve Manyetik Alanlarda Hareket. Elektrlk ve manyetik algnlarda tek“p:drc;amlk
areketi konularmi igeren bdoliimlerin|
. . . . .. okunmasi.
4 IS):;:;—;::;{ Il{);gelli:::ima. Elektrik ve Manyetik Alan Etkisi Altindal Kaynak: Piel (2017), Boliim 3; Tanenbaum
’ (1986), Bolim 3; Yenigay (1970), Bolim
Sinif-ici Tartigma: Statik Alanda Hareket. 3; Kelley (2009), Bolim 2.
Siiriiklenme  yaklagimi  konusunu igeren|
Konu Anlatimi: Siiriiklenme Yaklagimu. bolimlerin okunmasi. Kaynak: Piel (2017),
5 Bolim 3; Tanenbaum (1986), Bolim 4;
Simif-i¢i Tartiyma: Siiriiklenme Yaklagimi. Yenigay (1970), Bolim 6; Kelley (2009),)
Boliim 2.
Konu Anlatimi: Manyetik Ayna, Adyabatik Degismezler. Manyetik ayna ve adyabatik degismezler]
konularin1 igeren bdliimlerin  okunmasi.
Simif-i¢i Uygulama: Manyetik Ayna. Kaynak: Piel (2017), Boliim 3; Tanenbau
6 (1986), Bolim 4; Yenicay (1970), Bolim|
Simif-i¢i Tartiyma: Adyabatik Degismezler. 6; Kelley (2009), Boliim 2.
Kisa Smav 2: Manyetik Ayna ve
Kisa Smav 2 (15 dk.): Ders sonunda, derste islenen konulari Adyabatik Degismezler.
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liceren bir kisa sinavin yapilmasi.

IKonu Anlatimi: Zamanla Degisen Alanlar.

Zamanla degisen alanlar ve iyonosferin
yapist  konularmi  igeren  bdliimlerin|
okunmasi. Kaynak: Piel (2017), Boliim 3;

7 Simif-i¢i Uygulama: Zamanla Degisen Alanlar. Tanenbaum (1986), Bolim 4: Yenica
Sinif-i¢ci Tartisma: Zamanla Degisen Alanlar. (1970), Boliim 6; Kelley (2009), Boliim 2.
Smav haftasina kadar islenen konularim]
8 Ara Smav 1 tiimiiniin tekrar edilmesi.
Konu Anlatimi: Notr Atmosfer ve Iyonosferin Yapis. Nétr  Atmosfer ve Iyonosferin  Yapisi
konularmi igeren bdoliimlerin  okunmasi.
9 Simif-i¢i Uygulama: Dogal Plazma. Kaynak: Kelley (2009), Bolim 1; Piell
. ) (2017), Bolim 10; Tanenbaum (1986),
Sinif-i¢i Tartisma: Dogal Plazma olan Iyonosfer, Ozellikleri. Boliim 7; Yenicay (1970), Boliim 7.
Konu Anlatimi: Diinya Manyetik Alani ve Manyetosfer. Diinya manyetik alam ve manyetosfe
.. konularin1 igeren bdliimlerin  okunmasi.
Simif-i¢i Uygulama: Manyetosfer. Kaynak: Kcelley (2009), Bolim  1:
10 Sinif-ici Tartisma: Diinya Manyetik Alani. EZ?E;bgum (1986), Bolim 8; Piel (2017),
Kisa Smav 3(15 dk.): Ders sonunda, derste islenen konulari Ilf/[l:f: S:::éfz Diinya Manyetik Alant ve
liceren bir kisa sinavin yapilmasi. Y )
Konu Anlatimi: Atmosfer, Iyonosfer ve Manyetosferik Plazmal Atmosfer, iyonosfer ve manyetosferik
Dinamiginin Temelleri. plazma  dinamigi  konularmi  igeren
1 boliimlerin okunmasi. Kaynak: Kelley
Sinif-i¢i Uygulama: Plazma Dinamigi. (2009), Bolim 2; Piel (2017), Bolim 5;
Tanenbaum (1986), Bolim 5; Yenicay)
Sinif-ici Tartisma: Atmosfer, Iyonosfer ve Manyetosfer. (1970), Boliim 7-8.
Konu Anlatimi: Manyetohidrodinamik. Manyetohidrodinamik  konularin1 igeren|
. ) ) . boliimlerin okunmasi. Kaynak: Piel (2017),)
Sinif-ici Uygulama: Manyetohidrodinamik. Boliim 5 ve 8; Tanenbaum (1986), Bolii
12 . . . 6; Kelley (2009), Bolim 2; Yenigay]
Siif-i¢i Tartisma: Manyetohidrodinamik. (1970), Bolim 9.
. Kisa Smav 4: Manyetohidrodinamik.
Kisa Smav 4: (15 dk.): Ders sonunda, derste islenen konulari
liceren bir kisa sinavin yapilmasi.
ill(oillliu(') :?:I::Itlsrlrllllm Ii}l;tl)tn/]url (Secilen ve aragtirilan konular ile] Sunumlarin hazirlanmast. Kaynak: Ana
gi og : kitaplar (Piel, 2017; Tanenbaum, 1986;
13 Smif-i¢i Uygulama: Sunum/Jiiri: Secilen ve arastirilan konular ile 51?11111?1’ l?(?r?l?l;r:;mﬁ?}l:inlw‘pn)c;e b?fiilll:;}
ilgili 6grenci sunumlari. literatiir 3 gt
Simif-ici Tartisma: Ogrenci Sunumlart ile ilgili Tartisma.
iIl(()i?iu6 f?;}illtlsr:;rllu ni?;?;n/]url (Segilen ve arastirilan konular ile] Sunumlarin hazirlanmast. Kaynak: Ana
gHirog : kitaplar (Piel, 2017; Tanenbaum, 1986;
14 Smif-i¢i Uygulama: Sunum/Jiri: Secilen ve arastirilan konular ile ienliz’ kz(?r?l?l;rzzmﬁia}],(’inl 91(2%‘1/61)?1?:11:3
ilgili 6grenci sunumlari. literatiir 3 &
Sinif-ici Tartigma: Ogrenci Sunumlari ile ilgili Tartisma.
1.Il(()i?iuij f?;lnl:ltl:g:m ri?;?;n/]url (Segilen ve arastirilan konular ile] Sunumlarin hazirlanmast. Kaynak: Ana
gt og ’ kitaplar (Piel, 2017; Tanenbaum, 1986;
15 Sinif-i¢i Uygulama: Sunum/Jiiri: Secilen ve arastirilan konular ile 5?}12’ kz(?nogl;r;zmigl;?}l:inl97"0n)ce\{eb?ﬁilqlse£
ilgili 6grenci sunumlari. : ilierljitiir 4 3 gt
Simif-ici Tartisma: Ogrenci Sunumlart ile ilgili Tartisma.
. Smav haftasina kadar islenen konularm
16 Final

tiimiiniin tekrar edilmesi.

AKTS iSYUKU TABLOSU

Etkinlikler

Siiresi
(Saat)

Toplam isyiikii

Ders Saati

42

Laboratuar
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Uygulama (sozlii Siav)

Arazi Calismasi

Simif Dis1 Ders Calismasi

Derse Ozgii Staj

Odev

Kiiciik Sinavlar/Stiidyo Kritigi

Projeler

Sunum / Seminer

Ara Sinavlar (Sinav Siiresi + Sinav
Hazirhk Siiresi)

Final (Sinav Siiresi + Sinav
Hazirhk Siiresi)

Toplam is yiikii:

Toplam s yiikii / 30(s):

AKTS Kredisi:
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FACULTY / GRADUATE
SCHOOL

COURSE INFORMATION FORM

Faculty of Arts and Sciences

DEPARTMENT /
PROGRAMME

Physics

TITLE OF COURSE

Plasma Physics

F172134

3

LECTURE HOUR/

PRACTICAL HOUR/

LABORATORY HOUR/

PREREQUISITE

None

SEMESTER

Fall, Spring

COURSE LANGUAGE

Turkish, English

LEVEL OF COURSE

First Cycle

COURSE TYPE

Elective @ Bachelor Programme in Physics

COURSE CATEGORY

Major Area Courses

MODE OF DELIVERY

Face-to-Face

OWNER ACADEMIC
UNIT

Department of Physics

COURSE
COORDINATOR

Zehra CAN

ASSISTANT(S)

COURSE OBJECTIVES

This course aims to provide students with a comprehensive understanding of the natural plasma
environment surrounding the Earth. The definition of plasma, plasma parameters, and methods of
classification are introduced. The historical roots of plasma physics, naturally occurring plasmas,
and their collective behavior are addressed. Single particle motion, dynamics in uniform electric
and magnetic fields, and the effects of time-varying fields are examined. The fundamental physical
processes of atmospheric, ionospheric, and magnetospheric plasmas are described. The main goal
of the course is to establish a solid foundation in the fundamentals, types, and applications of
plasma physics.

COURSE CONTENT

General information about plasma physics; definition of plasma, roots of plasma physics; plasmas
in nature; collective behavior of a plasma; plasma parameters; classification of plasma; applications
of plasma physics; single particle motion; uniform E and B fields; time-varying E field;
atmosphere; ionosphere and fundamentals of magnetospheric plasma dynamics.

RECOMMENDED OR
REQUIRED READINGS

Coursebooks:

[1] Piel, A. Plasma Physics: An Introduction to Laboratory, Space, and Fusion Plasmas. 2nd ed.,
Springer, 2017. https://doi.org/10.1007/978-3-319-63440-8

[2] Kelley, M. C. The Earth’s lonosphere: Plasma Physics and Electrodynamics. 2nd ed.,
Academic Press, 2009.

[3] Tanenbaum, B. S. Plasma Physics. McGraw-Hill, New York, 1986.

[4] Yenicay, F. Plazma Fizigi. istanbul Universitesi Fen Fakiiltesi Basimevi, 1970.

Course Learning

Outcomes

(Form No: FR-0315; Revizyon Tarihi: 02.07.2015; Revizyon No:04)

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

1. Describe general and current knowledge in plasma physics, including theoretical and
applied aspects, and the plasma structure encompassing the Sun—Earth system.

2. Plan independent and/or collaborative studies on plasma physics (especially natural
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plasma topics).

3. Analyze plasma-related concepts and data using scientific methods.

4. Classify plasma types and the plasma environment surrounding Earth, including their
formation and general properties.

5. Explain the fundamental principles of ionospheric and magnetospheric plasma
dynamics.

6. Present plasma physics concepts and topics in related contexts.

EVALUATION SYSTEM

Activities Number Percentage of
Grade

| Attendance/Participation: H H

| Laboratory H H

| Application (Oral Examination): H H

| Field Work H H

| Special Course Internship (Work Placement) H H

Quizzes/Studio Critics:
e Content: Comprehensive questions covering all topics addressed up to the exam
week

e Format: Face-to-face multiple-choice quiz (5-10 minutes) 4 %15

e  Detailed Assessment Criteria:

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

Homework Assignments: H

Presentations/Jury:
e Content: Students will be asked to evaluate their own learning processes and
deliver group presentations

e  Format: Group presentations

1 %15
e  Detailed Assessment Criteria:
-Ability to accurately explain the topics learned
-Proper use of presentation techniques
‘ Project: H H
Midterms:
e  Content: Comprehensive questions covering all topics addressed up to the exam
week
e  Format: Face-to-face written exam. (90 minutes).
e Detailed Assessment Criteria: 1 % 30

-Demonstration of understanding of the fundamental concepts of the
course
-Ability to solve problems related to theoretical topics

| Seminar/Workshop H H ‘
-Ability to carry out theoretical reasoning processes
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Final:
e  Content: Comprehensive questions covering the entire content of the course

e  Format: Face-to-face written exam. (90 minutes).
e  Detailed Assessment Criteria:

-Ability to apply advanced problem-solving skills
-Demonstration of a thorough understanding of all topics
covered in the course

Percentage of In-Term Studies H %60

Percentage of Final Examination H %40

TOTAL H %100

WEEKLY SUBJECTS AND RELATED PREPARATION STUDIES

WEEKS COURSE OUTLINE Related Preparation
Lecture: Introduction to Plasma Physics,|
Historical Overview, Roots of Plasma
Physics, Plasma Formations in Nature.
Presentatlon/J.ury: Top}cs to be. rescarched in Preliminary reading of the sections covering Introduction to
the presentation and information about the] . > . .
bresentation. Plasma Physics, Hlstorlcal_ Overview, RooFs of Plasma Physics,
1 Plasma _ Formations in Nature.
In-Class Practice: Practice on applicatio XS{our.ce. Pif;17%201c7h)’ (tiha{> ter 1; Tanenbaum (1986), Chapter 1;
arcas at the introductory level of plasma enicay ( ) Chapter 1.
[physics.
In-Class Discussion: Natural plasma
formations and their applications.
Lecture: Our Earth's Plasma Environment,
Gas Discharges, Dusty Plasmas, Controlled
INuclear Fusion, Challenges of Plasma Preliminary reading of the sections covering Earth’s Plasma
Physics. Environment, Gas Discharges, Dusty Plasmas, Controlled
2 Nuclear  Fusion,  Challenges of  Plasma  Physics.
In-Class Practice: Plasma Environments. Source: Piel (2017), Chapters 2—3; Tanenbaum (1986), Chapter
2; Yenigay (1970), Chapters 2—-3; Kelley (2009), Chapter 1.
In-Class Discussion: Challenges of Plasma
Physics.
Lecture: Definition of the Plasma State,
States of Matter, Collective Behavior of]
Plasma, Existence  Regimes, Plasma
Parameters, Classification of Plasma,|
|Applications of Plasma Physics. Preliminary reading of the sections covering Definition of the
Plasma State, States of Matter, Collective Behavior, Existence
In-Class Practice: Applications of Plasma Regimes, Plasma Parameters, Classification, Applications of
3 Physics. Plasma Physics. Source: Piel (2017), Chapter 2; Tanenbaum
(1986), Chapter 2; Yenicay (1970), Chapters 3—4; Kelley (2009),
In-Class Discussion: Classification off Chapter 2.
Plasma. Quiz 1: Plasma types and applications.
Quiz 1 (15 min.): A quiz covering the topics|
covered in class will be administered at the
lend of the lesson.
Lecture: Single Particle Motion in Electric
aE?gctr]i\gZi]:ielt\]/fa Eéfilg%ielz/lsonon in - Statiq Preliminary reading of the sections covering Single Particle
g : Motion in Electric and Magnetic Fields, Motion in Static Fields.
4 In-Class Practice: Particle Motion Unde \S{our.ce. P;Z]7E)201C7h)’ Chagtelz ?1’ Tarzlgr(l)l;augh(l?%g, Chapter 3;
the Influence of Electric and Magnetic enicay ( ), Chapter 5; Kelley ( ) Chapter 2.
Fields.
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In-Class Discussion: Motion in a Statig
Field.

Lecture: The Drift Approach.

Preliminary reading of the sections covering The Drift
Approach. Source: Piel (2017), Chapter 3; Tanenbaum (1986),

5 . : .
Class Discussion: The Drift Approach. Chapter 3; Yenicay (1970), Chapter 5; Kelley (2009), Chapter 2.
Lecture: Magnetic Mirror, Adiabatic
[nvariants.
. Lo Preliminary reading of the sections covering Magnetic Mirror,
[n-Class Practice: Magnetic Mirror. Adiabatic Invariants. Source: Piel (2017), Chapter 3;
6 . s A . . Tanenbaum (1986), Chapter 4; Yenicay (1970), Chapter 6;
In-Class Discussion: Adiabatic Invariants. Kelley (2009), Chapter 2.
Quiz 2 (15 min.): A quiz covering the topics Quiz 2: Magnetic Mirror and Adiabatic Invariants.
covered in class will be administered at the]
lend of the lesson.
Lecture: Fields That Change Over Time.
In-Class Practice: Fields That Change Ove Preliminary reading of the sections covering Fields That Change
7 Time. Over Time. Source: Piel (2017), Chapter 3; Tanenbaum (1986),
Chapter 4; Yenigay (1970), Chapter 6; Kelley (2009), Chapter 2.
In-Class Discussion: Fields That Change
Over Time.
8 Midterm 1 Review of all topics covered up to the exam week.
Lecture: The Structure of the Neutral
Atmosphere and the lonosphere. Preliminary reading of the sections covering The Structure of the
. Neutral Atmosphere and the Ionosphere. Source: Kelley (2009),
9 [In-Class Practice: Natural Plasma. Chapter 1; Piel (2017), Chapter 10; Tanenbaum (1986), Chapter
In-Class Discussion: The Ionosphere, 7; Yenicay (1970), Chapter 7.
INatural Plasma, and Its Properties.
Lecture: Earth's Magnetic Field and the
Magnetosphere.
[n-Class Practice: Magnetosphere. Preliminary reading of the sections covering Earth’s Magnetic
. I , - Field and the Magnetosphere. Source: Kelley (2009), Chapter 1;
10 In-Class Discussion: Earth's Magnetic Field. Tanenbaum (1986), Chapter 8; Piel (2017), Chapter 3.
Quiz 3 (15 min.): A quiz covering the topics Quiz 3: Earth's Magnetic Field and Magnetosphere.
covered in class will be administered at the]
lend of the lesson.
Lecture: Atmosphere, Ionosphere, an
Magnetosphere: Fundamentals of Plasm
[Dynamics. Preliminary reading of the sections covering Atmosphere,
1 Ionosphere, and Magnetospheric Plasma Dynamics. Source: Piel
In-Class Practice: Plasma Dynamics. (2017), Chapters 5 and 8; Tanenbaum (1986), Chapter 6; Kelley
(2009), Chapter 2; Yenigay (1970), Chapter 9.
In-Class Discussion: Atmosphere,
lonosphere, and Magnetosphere.
Lecture: Magnetohydrodynamics.
In-Class Practice: Magnetohydrodynamics. Preliminary reading of the sections covering
Magnetohydrodynamics. Source: Piel (2017), Chapter Sve 8;
12 In-Class Discussion: Tanenbaum (1986), Chapter 6, Kelley (2009), Chapter 2;
Magnetohydrodynamics. Yenigay (1970), Chapter 9.
Quiz 4: Magnetohydrodynamics.
Quiz 4: (15 min.): A quiz covering the
topics covered in class will be administere
at the end of the lesson.
Lecture: Presentation/Jury (Studen
presentations on selected and researche
opics). Preparation of the presentations. Source: Core textbooks (Piel,
13 In-Class Practice: Presentation/Jury: 2017; Tanenbaum, 1986; Kelley, 2009; Yenicay, 1970) and

Student presentations on selected an
researched topics.

In-Class Discussion: Discussion of Studen

recent scientific literature related to the selected presentation
topics.

(Form No: FR-0315; Revizyon Tarihi: 02.07.2015; Revizyon No:04)

Sayfa: 9/13



Presentations.

Lecture: Presentation/Jury (Studen

presentations on selected and researche

topics).

1. Preparation of the presentations. Source: Core textbooks (Piel,

14 In-Class Practice: Presentation/Jury: 2017; Tanenbaum, 1986; Kelley, 2009; Yenigay, 1970) and

Student presentations on selected an recent scientific literature related to the selected presentation

researched topics. topics.

In-Class Discussion: Discussion of Studen

Presentations.

Lecture: Presentation/Jury (Studen

presentations on selected and researched

topics).

1. Preparation of the presentations. Source: Core textbooks (Piel,

15 In-Class Practice: Presentation/Jury: 2017; Tanenbaum, 1986; Kelley, 2009; Yenigay, 1970) and

Student presentations on selected an recent scientific literature related to the selected presentation

researched topics. topics.

In-Class Discussion: Discussion of Studen

Presentations.
16 Final Review of all topics covered.

ECTS WORKLOAD TABLE

Activities Number Duration Total Workload
(Hour)
| o ]

Course Hours 3 42

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) 15

Final (Examination Duration + Examination

Prep. Duration) 20

Total Workload:

Total Workload / 30(h):

ECTS Credit:
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Ders Odrenim Ciktis1 & Program Ciktis1 Matrisi

PS:-I Temel bilimler ve fizik

alanindaki kuramsal bilgilerini
akademik  diizeyde analiz,
yorum ve

problem ¢oziimiinde
kullanabileceklerdir. / Use their
comprehensive theoretical
knowledge in fundamental
sciences and physics for
analysis, interpretation, and
problem-solving at an academic
level.

PQ-Z Uygulamal1 bilgilerini

fiziksel siireglerin
modellenmesi, deneysel tasarim
ve problem

¢Oziimiinde etkili ve amaca
yonelik bi¢imde
kullanabileceklerdir. / Apply - - - - - -
their  practical  knowledge
effectively and strategically in
modelling physical

processes, experimental design,
and problem-solving.

PS:-3 Kuramsal  ve/veya

deneysel Dbilgilerini  karmagik
fizik problemlerinin
¢Oziimiinde  etkili  bigimde
kullanarak, bu problemlere
yonelik uygun analiz ve
modelleme yontemlerini segip
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.

Pg-4 Disiplinleraras1  bir

yaklagimla, farkli alanlarda
edinmis olduklar bilgileri
sentezleyebileceklerdir. /
Synthesise knowledge acquired
from  different  disciplines
through an interdisciplinary
approach.

PC-5 Fizik biliminin temel
ve uygulamali  alanlarinda
edindikleri bilgi birikimlerini
ve kuramsal analiz, deneysel
uygulama ve sayisal modelleme
ve hesaplamali fizik araglarini
kullanma ve

gelistirme becerilerini,
kuramsal fizik, niikleer fizik,
yogun madde fizigi, yiiksek
enerji  fizigi, nanoteknoloji,
yenilenebilir/alternatif ~ enerji
teknolojileri, ileri malzeme

1]
1
1
1
1
1

1
1
I
1
1
1

1
I
I
I
I
I

1
1
19}
1
1
1
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tasarimi, niikkleer 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 using
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,
renewable/alternative  energy
technologies, advanced

materials design,  nuclear
technology, and  quantum
technologies.

Pg-6 Fizik alaninda yaygin

olarak kullanilan en az bir
programlama dili ile bilgisayar
ve yapay zeka teknolojilerini,
problemleri  ¢ozmek,  veri

analizi yapmak ve
simiilasyonlar gergeklestirmek
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.

PC-7 Fizik ve ilgili

alanlardaki bilimsel ve
teknolojik geligsmeleri
izleyebilecek, kariyer
firsatlarini 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.

PS ‘-8 Bilimsel aragtirmalarini

ve  mesleki faaliyetlerini

yiiriitiirken dogabilecek
hukuksal sonuglari ve
toplumsal  etkileri  dikkate - = - - = =

alarak mesleki etik ilkeler,
kalite standartlar1 ile evrensel
degerler  dogrultusunda ve
sosyal sorumluluk bilinci ve
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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-9 Bireysel olarak ya da

takimlarda  etkin  bigimde
caligabileceklerdir. / Work - - = = = =
effectively both independently
and as part of a team.

PC-10 Fizik alaninda
giivenilir  bilgi kaynaklarina
ulasarak literatlir ~ taramasi
yapabilecek ve  akademik
arastirma tasarlayip
yiiriitebileceklerdir. / Access
reliable sources of information,
conduct literature reviews, and

1)
1
1
1
1
1

design and carry
out academic research in the
field of physics.
PS:-II Fizik  konularimni,
teorileri, arastirmalari ve

problem  ¢oOziimlerini, fizik
terminolojisi  kullanarak tiim
paydaslara Tiirkge ve
Ingilizcede sozlii ve yazili

olarak etkili bigimde
aktarabileceklerdir. / _ _ _ _ _ _
Effectively communicate - - - - - -

topics, theories, research, and
problem solutions in physics to
all relevant stakeholders using
appropriate physics
terminology, both orally and in
writing, in Turkish and in
English.

PC-12 Laboratuvar
calismalarinda  bilimsel veri
toplayarak  teknik  ve/veya

bilimsel raporlar
hazirlayabilecek ve mevcut
raporlari _ _ _ _ _ _
yorumlayabileceklerdir. / - - - - - -

Collect scientific data during
laboratory =~ work,  prepare
technical  and/or  scientific
reports and interpret existing
reports.
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