DERS BiLGi FORMU

FAKULTE / ENSTIiTU ADI Fen Edebiyat Fakiiltesi

BOLUM / PROGRAM / Fizik

ANABILIM DALI ADI “

DERSIN ADI Cekirdek Fizigi 1

DERSIN KODU FI1Z4111

YEREL KREDISi 3

AKTS KREDISI 5

HAFTALIK DERS SAATI 2

HAFTALIK UYGULAMA SAATI | 1

HAFTALIK LABARATUVAR 1

SAATI

ONKOSULLAR Yok

YARIYIL Giiz

DERSIN DILi Tiirkge, ingilizce

DERSIN SEVIYESi Lisans Seviyesi

DERSIN TURU Zorunlu @Fizik Lisans Program

DERSIN KATEGORISi Temel Meslek Dersleri

DERSIN VERILIiS SEKLI Yiiz Yiize

DERSIN KOORDINATORU Orhan iCELLI

ASISTAN(LAR)
Bu dersin amaci, dgrencilere atom gekirdeginin yapisi, kararliligi, tepkimeleri ve temel
etkilesimleri hakkinda teorik ve deneysel bilgiler kazandirmaktir. Ders kapsaminda niikleer

. modeller, radyoaktivite, ¢ekirdek tepkimeleri, fisyon-flizyon siirecleri ve g¢ekirdek fiziginin

DERSIN AMACI modern uygulamalari (niikleer enerji, tibbi goriintiileme, pargacik detektorleri vb.) detayli bir
sekilde incelenecektir. Ogrencilerin kuantum mekanigi ve istatistiksel fizik altyapisim
kullanarak g¢ekirdek sistemlerini analiz edebilmesi ve giincel arastirma konular1 hakkinda
bilgi sahibi olmasi hedeflenmektedir.
Cekirdegin temel oOzellikleri (proton/ndtron sayisi, kararlilik, baglanma enerjisi); niikleer

DERSIN iCERIGi kuvvetler ve etkilesimler; niikleer modeller: sivi damlast modeli, kabuk modeli;

radyoaktivite (alfa, beta, gama bozunumlar1); niikleer reaksiyonlar ve kesitler; deneysel
yontemler (hizlandiricilar, spektrometreler).

DERS KITABI / MALZEMESI /
ONERILEN KAYNAKLAR

Ders Kitaplar::

[1] Krane, K. S. Niikleer Fizik. Cilt 1-2. 2. baski, Wiley, 2020.

[2] Giingoér, S. Oztiirk, H. Ugur, A. Palaz, S. Coziimlii Niikleer Fizik Problemleri. 2006
[3] Ozkék, S. Niikleer Fizik Problemleri. 1990

[4] Arya, A. P. Cekirdek Fiziginin Esaslari. 1989

Onerilen Kaynaklar:

[1] Sirin, M. Cekirdek Fizigi. 2006.

[2] Tanyel, B. Niikleer Fizik. 1994.

[3] Bilge, A. N. Niikleer Tekniklerin Endiistriye Uygulanmasi. 1985.

[4] Lilley, J. Nuclear Physics: Principles and Applications. Wiley, 2001.

[S] Jelley, N. A. Fundamentals of Nuclear Physics. Cambridge University Press, 2016.
[6] Martin, B. R. Nuclear and Particle Physics. Wiley, 2019.
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[8] Blatt, J. M., & Weisskopf, V. F. Theoretical Nuclear Physics. Dover, 2004.
[9] Thompson, 1. J., & Nunes, F. Nuclear Reactions for Astrophysics: Principles,
Calculation and Applications. Cambridge University Press, 2009.

[10] Yilmaz, O. Cekirdek Fizigine Girig. Nobel Akademik Yayincilik, 2015.
[11] Tombakoglu, M. Niikleer Fizik ve Radyasyon. Segkin Yayincilik, 2018.

Bu dersi basarryla tamamlayan 6grenciler,

1. Atom ¢ekirdeginin temel 6zelliklerini (baglanma enerjisi, spin, kabuk yapisi
vb.) agiklayabileceklerdir.

2. Niikleer modelleri karsilastirarak ¢ekirdek kararliligini ayirt edebileceklerdir.

Ders Ogrenim Ciktilar:

3. Radyoaktif bozunma tiirlerini ve bunlarin matematiksel temellerini
aciklayabilecektir.

4. Niikleer reaksiyonlarla ilgili temel hesaplamalar1 yapabileceklerdir.

5. Cekirdek fiziginin teknolojik ve bilimsel uygulamalariyla (tip, enerji, sanayi) ilgili
problem c¢ozebileceklerdir.

DEGERLENDIRME SiSTEMi

Etkinlikler Katki Pay1

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

Detayh Degerlendirme Kriterleri:

- Derse aktif katilim ve soru sorma
- Smif-i¢i tartigmalara ve problem ¢6zme siireclerine katki
saglayabilme

Laboratuvar:
icerik: ) )
D.1) Radyoaktif Bozunma ve Yar1 Omiir Olgiimii

D.2) Gama Isim Zayiflama Katsayisinin Olgiimii
D.3) Notron Aktivasyon Analizi

Format: Deney Foyii

Detayh Degerlendirme Kriterleri:

Deney raporunun hazirlanmasi

Deneyin dayandigi temel teoriyi agiklayabilme

Laboratuvar ¢alisma disiplini

‘ Uygulama

‘ Arazi Calismasi

Derse Ozgii Staj

Kisa Sinavlar/Stiidyo Kritigi (Zorunlu):
e icerik: Smav haftasina kadar islenen konularin tiimiinii kapsayan
kapsamli sorularin sorulmast

e  Format: Yiiz yiize. Coktan se¢meli kisa sinav (5-10 dakika)
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Detayh Degerlendirme Kriterleri:

-Derste islenen teorik ve deneysel konular ile ilgili problemleri
¢Ozebilme

icerik: Derste islenen temel kavramlarm elestirel bigimde
yorumlanmasini ve ilgili kavramlarin disiplin-i¢i ve disiplinlerarasi
alanlarda 6rneklerinin bulunmasini igeren haftalik 6devlerin verilmesi

Format: Yazili raporlar ve grup sunumlari
Detayh Degerlendirme Kriterleri:

- Bir problemin ¢6ziim siirecini mantikli ve dogru bir sekilde
yazabilme

- Kavramlarin uygulamadaki 6rneklerini bulabilme

- Uygulamal1 diigiinebilme, yorumlama ve gerek¢elendirme
stireglerinin ytiriitiilebilmesi

Sunum/Jiiri

Proje

Seminer/Workshop

Ara Smavlar:
e icerik: Smav haftasma kadar islenen konularmn tiimiinii kapsayan
kapsamli sorular

e  Format: Yiiz yiize. Sinav (90 dakika)
e Detayh Degerlendirme Kriterleri:
-Dersin temel kavramlarinin anlasildiginin gosterilmesi

-Teorik konularla ilgili problemlerin ¢6ziilebilmesi
-Teorik diistinme siireglerinin yiiriitiilmesi

Final:
e igerik: Dersin tiim icerigini kapsayan kapsamli sorular

e  Format: Yiiz yiize. Sinav (90 dakika)
e  Detayh Degerlendirme Kriterleri:
-Derste islenen tiim konularin derinlemesine kavranmig

oldugunun gosterilmesi
-Ileri diizey problem ¢dzme becerilerinin kullanilabilmesi

Dénem ici Cahsmalarin Basari Notuna Katkis H

Final Sinavinin Basar1 Notuna Katkisi H

TOPLAM

HAFTALIK KONULAR VE iLGiLi ON HAZIRLIK CALISMALARI

HAFTALAR KONULAR On Hazirhk

IKonu Anlatimi: Cekirdek fizigine giris, temel kavramlar. 1. Niikleon—niikleon etkilesim
potansiyelinin incelenmesi.
2. Bohr vyaricapi, Planck sabiti, atom
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kavramlarin elde edilmesi, birim hesaplarinin yapilmasi.

Simf-i¢ci Tartisma (5 dk.): Nikleer yogunluk hesaplarinin
apilmasi.

yarigapi, ¢ekirdek yar1 capt gibi temel
kavramlarin hatirlanmasi.
Kaynak: Ders Kitaplar1

IKonu Anlatimi: Niikleer kuvvetler ve baglanma enerjisi. 1. Baglanma  enerjisi formiiliindeki
terimlerin incelenmesi.
Simif-i¢ci  Uygulama (15 dk.): Yari ampirik baglanma Kaynak: Ders Kitaplar1
2 enerjisinin hesaplamalarmin yapilmasi.
Simif-i¢ci Tartisma (5 dk.): Baglanma enerji formiiliindeki
katsayilarmin elde edilmesi.
IKonu Anlatimi: Kabuk Modeli (Spin ve Parite). 1. Spin-parite kavraminin incelenmesi.
2. Cekirdek kabuk modeli konusunun
Simif-i¢i Uygulama (5 dk): Spin-yoriinge etkilesim enerjisinin okunmasi.
hesaplanmasi. 3. Kaynak: Ders Kitaplar1
3
Sinif-ici Tartisma (5 dk.): Cekirdekte spin ve parite oneminin
tartisiimasi.
IKonu Anlatimi: Radyoaktivite-1 1. Radyoaktif bozunma kanunun
incelenmesi.
Sinif-ici Uygulama (15 dk.): Aktivite formiiliin tiiretilmesi, Kaynak: Ders Kitaplar1
bozunum sabiti ile yari-Omiir iligkisi, ortalama Omiir
4 hesaplarinin yapilmasi.
Kisa Smav 1 (15 dk.): Ders sonunda, derste islenen konulari
iceren bir kisa smavin yapilmasi.
IKonu Anlatimi: Radyoaktivite-2 1. Radyoaktif yas tayininin incelenmesi.
5 Kaynak: Ders Kitaplar1
IKonu Anlatimi: Niikleer Bozunmalar. 1. Ciftlenme enerjisi hesaplariin
ogrenilmesi.
Simif-ici Tartisma (15 dk.): Alfa, Beta ve Gama Enerji  spektrumunun  hatirlanmasi.
6 bozunumlarmin incelenmesi. Kaynak: Ders Kitaplar1
IKisa Smav 2 (15 dk.): Ders sonunda, derste islenen konulari
liceren bir kisa smavin yapilmasi.
IKonu Anlatimi: Niikleer reaksiyonlar-1. 1. Nikleer reaksiyon tiirlerinin
incelenmesi.
Simif-i¢ci Uygulama (15 dk.): Tesir kesiti hesaplama (basit 2. Sagilma ve reaksiyon tesir kesitleri
7 reaksiyon). konusunun okunmasi.
Kaynak: Ders Kitaplar1
Siif-ici Tartisma (10 dk.): Niikleer reaksiyonlarda enerji
korunumu tartigmast.
8 |Ara Smav 1 1. Smav haftasina kadar islenen konularn
tekrar edilmesi.
IKonu Anlatimi: Niikleer reaksiyonlar-2. 1. Coulomb sagilmast konusunun
okunmasi.
9 Simif-i¢ci Uygulama (15 dk.): Reaksiyon tiiriine gore tesir Kaynak: Ders Kitaplart.
kesiti hesaplama.
IKonu Anlatimi: Notron Fizigine giris 1. Notronun temel ozelliklerinin
O0grenilmesi.
10 Sinif-ici Uygulama (15 dk.): Notron yavaslatma hesaplamasi. 2. Notron—madde etkilesimlerinin
hatirlanmast.
Kaynak: Ders Kitaplar1
IKonu Anlatimi: Niikleer Fisyon 1. Cekirdek boliinmesinin incelenmesi.
2. Fisyon tiirlerinin okunmasi.
11 Smif-ici Tartisma (10 dk.): Cekirdek bdliinmesinin Kaynak: Ders Kitaplar1
sebeplerinin tartigilmasi.
Konu Anlatimi: Niikleer Fiizyon 1.  Cekirdek birlesmesinin incelenmesi.
12 2. Fiizyon tiirlerinin okunmasi

Simf-ici Tartisma (10 dk.): Fiizyonun 6zellikleri ve flizyon
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reaksiyonlarin tartisilmasi.

Kisa Smav 2 (15 dk.): Ders sonunda, derste islenen konulari
liceren bir kisa sinavin yapilmasi.

IKonu Anlatimi: Reaktor Fizigi 1. Farkli niikleer reaktorlerin ¢alisma
prensiplerinin incelenmesi
13 Simif-i¢ci Uygulama (15 dk.): Notron reaksiyonlarinin Kaynak: Ders Kitaplar1
hesaplanmasi
Konu Anlatimi: Saglik Fizigi Uygulamalari 1. Radyasyonun biyolojik etkilerinin
incelenmesi.
14 Simif-i¢ci  Uygulama (15 dk.): Radyasyon dozunun 2. Doz birimlerinin Ogrenilmesi
hesaplanmasi. Kaynak: Ders Kitaplar1
IKonu Anlatimi: Radyasyonun Sogrulmasi 1. Beer-Lambert yasasinin incelenmesi.
15 2. Radyasyon madde etkilesimlerinin
Simif-i¢ci Uygulama (15 dk.): Kiitle sogurma katsayisinin hatirlanmasi.
hesaplanmasi. Kaynak: Ders Kitaplar1
16 Final islenen tiim konularin tekrar edilmesi. |
|

AKTS iSYUKU TABLOSU
S

Etkinlikler Siiresi Toplam s yiikii
(Saat)
2

ayl1
Ders Saati H 14 H H 28

Laboratuar H 14 H H 42

Uygulama 14 H 14

Arazi Calismasi

Sinif Dis1 Ders Calismasi

Derse Ozgii Staj

Odev

Kii¢iik Smavlar/Stiidyo Kritigi

Projeler

Sunum / Seminer

Ara Smavlar (Sinav Siiresi + Sinav
Hazirlik Siiresi)

Final (Sinav Siiresi + Sinav
Hazirlik Siiresi)

Toplam isyiikii :

Toplam isyiikii / 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

Nuclear Theory 1

CODE

F1Z4111

LOCAL CREDIT

3

ECTS

LECTURE HOUR / WEEK

PRACTICAL HOUR / WEEK

LABORATORY HOUR / WEEK

PREREQUISITE

None

SEMESTER

Fall

COURSE LANGUAGE

English, Turkish

LEVEL OF COURSE

First Cycle

COURSE TYPE

Required @ Bachelor Programme in Physics

COURSE CATEGORY

Core Courses

MODE OF DELIVERY

Face-to-Face

COURSE COORDINATOR

Orhan iCELLI

ASISTAN(LAR)

COURSE OBJECTIVES

This course aims to provide students with theoretical and experimental knowledge about the
structure, stability, reactions, and fundamental interactions of atomic nuclei. Topics include
nuclear models, radioactivity, nuclear reactions, fission-fusion processes, and modern
applications of nuclear physics (e.g., nuclear energy, medical imaging, particle detectors).
Students will use their background in quantum mechanics and statistical physics to analyze
nuclear systems and gain insight into current research topics.

COURSE CONTENT

Fundamental properties of the nucleus (proton/neutron number, stability, binding energy);
nuclear forces and interactions; nuclear models: liquid drop model, shell model; radioactivity
(alpha, beta, gamma decay); nuclear reactions and cross-sections; experimental methods
(accelerators, spectrometers).

RECOMMENDED OR
REQUIRED READINGS

Coursebooks:

[1] Krane, K. S. Niikleer Fizik. Cilt 1-2. 2. baski, Wiley, 2020.

[2] Giingér, S. Oztiirk, H. Ugur, A. Palaz, S. C6ziimlii Nilkleer Fizik Problemleri. 2006
[3] Ozkék, S. Niikleer Fizik Problemleri. 1990

[4] Arya, A. P. Cekirdek Fiziginin Esaslari. 1989

Recommended Readings:

[1] Sirin, M. Cekirdek Fizigi. 2006.

[2] Tanyel, B. Niikleer Fizik. 1994.

[3] Bilge, A. N. Niikleer Tekniklerin Endiistriye Uygulanmasi. 1985.

[4] Lilley, J. Nuclear Physics: Principles and Applications. Wiley, 2001.

[S] Jelley, N. A. Fundamentals of Nuclear Physics. Cambridge University Press, 2016.
[6] Martin, B. R. Nuclear and Particle Physics. Wiley, 2019.

[7] Mukhopadhyay, A., & Zhang, X. Modern Nuclear Physics. Springer, 2022.
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[9] Thompson, 1. J., & Nunes, F. Nuclear Reactions for Astrophysics: Principles,
Calculation and Applications. Cambridge University Press, 2009.

[10] Y1ilmaz, O. Cekirdek Fizigine Girig. Nobel Akademik Yayincilik, 2015.
[11] Tombakoglu, M. Niikleer Fizik ve Radyasyon. Segkin Yayincilik, 2018.

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

Explain the fundamental properties of atomic nuclei (such as binding energy, spin,
shell structure, etc.).

Interpret nuclear stability by comparing nuclear models (Liquid Drop Model, Shell

Model).
Course Learning Outcomes )

Understand the types of radioactive decay and their mathematical foundations.

Analyze nuclear reactions, fission-fusion processes, and energy production
mechanisms.

Discuss the technological and scientific applications of nuclear physics (in
medicine, energy, and astrophysics).

EVALUATION SYSTEM
Activities Number Percentage of Grade
Attendance/Participation:
e  Content: Student attendance and participation in the course.
e  Detailed Assessment Criteria:
14 %3
-Active participation in lessons and asking questions
-Ability to contribute to Quick Practice:s and problem-solving
processes
Laboratory:
Content:
e D.1) Radioactive Decay and Half-Life Measurement
e D.2) Gamma Ray Attenuation Coefficient Measurement
e D.3) Neutron Activation Analysis
3 %12
Format: Experiment Handout
Detailed Evaluation Criteria:
e  Preparation of the experiment report
e Ability to explain the fundamental theory underlying the experiment
e  Laboratory work discipline
Field Work
Special Course Internship (Work Placement) H H
Course-Specific Internship
Quizzes/Studio Critics:
e  Content: Comprehensive questions covering all topics addressed up
to the exam week 3 %15
e  Format: Face-to-face multiple-choice quiz (5-10 minutes)

(Form No: FR-0315; Revizyon Tarihi: 02.07.2015; Revizyon No:04) Sayfa: 7/13



o  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

o  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
justification

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

e  Format: Group presentations

o  Detailed Assessment Criteria:

-Ability to accurately explain the topics learned
-Proper use of presentation techniques

Project:
e  Content: Students will be asked to write a project proposal
(TUBITAK 2209 A/B) to be submitted at the end of the academic
term.

e  Format: Written reports and group presentations
e  Detailed Assessment Criteria:
-Ability to identify an original research topic

-Ability to write a research proposal in accordance with scientific principles and
relevant guidelines

Seminar/Workshop

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: %30
-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

Final:
e  Content: Comprehensive questions covering the entire content of the
course %40
e  Format: Face-to-face written exam. (90 minutes).
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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

Percentage of Final Examination H

TOTAL

WEEKLY SUBJECTS AND RELATED PREPARATION STUDIES

WEEKS COURSE OUTLINE Related Preparation
Lecture: Introduction to Nuclear Physics, Basic 1. Examination of nucleon—nucleon interaction
Concepts. potential.
1 In-Class Practice (15 min): Understanding fundamental 2. Review of basic concepts such as Bohr
nuclear physics concepts, performing unit calculations. radius, Planck constant, atomic radius, and
In-class Discussion (5 min): Performing nuclear density nuclear radius.
calculations. 3. Source: Coursebooks.
Lecture: Nuclear Forces and Binding Energy.
In-Class Practice (15 min): Calculations of semi- 1. Examination of the terms in the binding
2 empirical binding energy. energy formula.
Quick Practice (5 min): Derivation of coefficients in the Source: Coursebooks.
binding energy formula.
Lecture: Shell Model (Spn_l and Parlty).. . . 1. Learning the Wood—Saxon potential.
In-Class Practice (5 min): Calculation of spin—orbit .
. . 2. Review of the quantum well problem.
3 Interaction energy. 3. Examination of the concept of parit
Quick Practice (5 min): Discussion of the importance of ’ p party.
. o Source: Coursebooks.
spin and parity in the nucleus.
Lecture: Radioactivity—1.
In-Class Practice (15 min): Derivation of the activity 1. Examination of the law of radioactive
4 formula, relationship between decay constant and half- decay.
life, calculation of mean lifetime. Source: Coursebooks..
Quiz 1 (15 min): Covering the topics discussed in class.
5 Lecture: Radioactivity—2. 1. Examination of radiometric dating.
Source: Coursebooks.
Lecture: Nuclear Decays. 1. Learning pairing energy calculations
In-class Discussion (15 min): Examination of Alpha, ’ ung p g gy :
6 2. Review of energy spectrum.
Beta, and Gamma decays. 3. Source: Coursebooks
Quiz 2 (15 min): Covering the topics discussed in class. ’ ’ ’
Lecture: Nuclear Reactions—1. L .
. . . . 1. Examination of types of nuclear reactions.
In-Class Practice (15 min): Cross-section calculation . . .
. . 2. Reading about scattering and reaction cross
7 (simple reaction). .
Quick Practice (10 min): Energy conservation in nuclear sections.
. Source: Coursebooks.
reactions.
8 Midterm 1. 1. Review of topics covered until exam week.
Lecture: Nuclee}r Reactlons.—z. . . 1. Reading about Coulomb scattering.
9 In-Class Practice (15 min): Cross-section calculation
. . Source: Coursebooks.
according to reaction type.
Lecture: Introduction to Neutron Physics. I IﬁZﬁiﬁiﬁf fundamental properties  of
10 In-Class Practice (15 min): Neutron slowing-down . ’ . .
2. Review of neutron—matter interactions.

calculation.

Source: Coursebooks.
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Lecture: Nuclear Fission. 1. Examination of nuclear fission.
11 Quick Practice (10 min): Discussion of the causes of 2. Reading about types of fission.
nuclear fission. Source: Coursebooks.
Lecture: Nuclear Fusion. . .
. . . . . . 1. Examination of nuclear fusion.
In-class Discussion (10 min): Discussion of fusion . .
12 S . . 2. Reading about types of fusion.
characteristics and fusion reactions. Source: Coursehooks
Quiz 2 (15 min): Covering the topics discussed in class. ’ ’
Lecture: Reactor Physics. 1. Examination of the working principles of
13 In-Class Practice (15 min): Calculation of neutron different nuclear reactors.
reactions. Source: Coursebooks.
Lecture: Health Physics Applications. L Ij;;izzginon of biological effects of
14 In-Class Practice (15 min): Calculation of radiation . .
dose 2. Learning dose units.
0se. Source: Coursebooks.
Lecture: Radiation Absorption. 1. Examination of the Beer—Lambert law.
15 In-Class Practice (15 min): Calculation of mass 2. Review of radiation—matter interactions.
absorption coefficient. Source: Coursebooks.
16 Final Review of all topics covered. H

ECTS WORKLOAD TABLE

Say1 Number
2

Course Hours H 14 H H 28

Activities Duration (Hour)

Laboratory H 14 H 3 H 42

Application H 14 H 1 H 14

Field Work H H H

Study Hours Out of Class H H H

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) 15

Total Workload:

Total Workload / 30(h):

ECTS Credit:
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Ders Odrenim Ciktis1 & Program Ciktis1 Matrisi

PC-1 Temel bilimler ve fizik

alanindaki kuramsal bilgilerini
akademik diizeyde analiz, yorum

ve problem ¢Ozlimiinde
kullanabileceklerdir. / Use their 4 4 4 4 4
comprehensive theoretical = = = = -

knowledge in  fundamental
sciences and physics for analysis,
interpretation, and  problem-
solving at an academic level.

PC-2 Uygulamali bilgilerini
fiziksel siireglerin modellenmesi,
deneysel tasarim ve problem
¢Oziimiinde etkili ve amaca
yonelik bicimde
kullanabileceklerdir. /  Apply
their practical knowledge
effectively and strategically in
modelling physical processes,
experimental design, and
problem-solving.

PS ;-3 Kuramsal  ve/veya

deneysel bilgilerini  karmagik
fizik problemlerinin ¢dziimiinde
etkili bigimde kullanarak, bu
problemlere yonelik uygun analiz
ve modelleme yontemlerini segip
uygulayabileceklerdir. / Use their - 5 _ 4 5
theoretical and/or experimental - = = =
knowledge effectively in solving
complex physics problems by
selecting and applying

1
1w
I~
I~
|

appropriate analysis and
modelling methods for these
problems.

PS ‘-4 Disiplinlerarast  bir

yaklagimla,  farkli  alanlarda
edinmis olduklar1 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 geligtirme
becerilerini,  kuramsal  fizik,
niikleer fizik, yogun madde fizigi,
yiiksek enerji fizigi,
nanoteknoloji, - - - -
yenilenebilir/alternatif enerji
teknolojileri, ileri  malzeme
tasarimi, niikleer teknoloji ve
kuantum teknolojileri gibi
disiplin-igi ve disiplinlerarasi
uzmanlik alanlarinda
gelistirebileceklerdir. / Advance
their acquired knowledge in the
fundamental and applied fields of
physics and their skills in

|

|
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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,
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  zekd  teknolojilerini,
problemleri ¢ézmek, veri analizi
yapmak ve simiilasyonlar
gerceklestirmek igin etkin . . . _ 3
bicimde 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
gelismeleri izleyebilecek, kariyer
firsatlarin1 degerlendirerek kisisel
ve mesleki gelisim hedeflerini
belirleyebilecek ve bu hedeflere
ulagmak i¢in hayat boyu dgrenme
stratejilerini kullanabileceklerdir. _ - - 4 5
/ 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.

PQ-S Bilimsel aragtirmalarini

ve mesleki faaliyetlerini
yiiriitiirken dogabilecek hukuksal
sonuglart ve toplumsal etkileri
dikkate alarak mesleki etik
ilkeler, Kkalite standartlar1 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-9 Bireysel olarak ya da
takimlarda etkin bigimde _ - 5 5 5

calisabileceklerdir. / Work = -
effectively both independently
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and as part of a team.

PS ;- 10 Fizik alaninda

giivenilir  bilgi  kaynaklarina
ulagarak literatiir taramasi
yapabilecek ve akademik
arastirma tasarlayip
yiriitebileceklerdir. /  Access = = - - -
reliable sources of information,
conduct literature reviews, and
design and carry out academic
research in the field of physics.

PS ;-1 1Fizik konularimi,

teorileri, arastirmalart ve problem
¢Ozlimlerini, fizik terminolojisi
kullanarak tiim paydaslara Tiirkce
ve Ingilizcede sbzli ve yazih
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.

P_(L— 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.

I
I~
I~
I~
I~

I
1
[9)]
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