FAKULTE / ENSTITU ADI

DERS BiLGi FORMU

Fen Edebiyat Fakiiltesi

BOLUM / PROGRAM / ANABILIM
DALI ADI

Fizik

DERSIN ADI

Niikleer Veri Toplanmasi ve Degerlendirilmesi

DERSIN KODU

FIZ4570

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

Se¢meli @ Fizik Lisans Program

DERSIN KATEGORISi

Uzmanlik Alan Dersleri

DERSIN VERILIiS SEKLI

Yiiz Yiize

DERSI SUNAN AKADEMIK BiRiM

Fizik Boliimii

DERSIN KOORDINATORU

Ayse DURUSOY

ASISTAN(LAR)

DERSIN AMACI

Bu dersin amaci, Ogrencilerin niikleer olgme sistemlerini kurabilmelerini, niikleer
istatistik yontemlerini, Ol¢iimlerde belirsizlik kavramini 6grenebilmelerini, verileri
derleyip analiz edebilmelerini ve amaca uygun sekilde sunabilmelerini saglamaktir. Ders
kapsaminda, tek kanalli ve ¢ok kanalli analizorler ile dogal radyasyon olgiimlerinin
yapilmasi hedeflenmektedir. Ayrica dgrencilerin 6l¢lim verilerini degerlendirme ve hata
kaynaklarimi analiz etme becerilerini de kazanmas1 amaglanmaktadir.

DERSIN iCERIGI

Sayim sistemleri; istatistikler ve belirsizlikler; veri analiz yontemleri.

DERS KITABI/ MALZEMESI /
ONERILEN KAYNAKLAR

Ders Ogrenim Ciktilar:

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

Ders Kitabu:

Nicholas Tsoulfanidis, Measurement and Detection of Radiation, Taylor & Francis,
Washington, 1995.

Kaynaklar:

[1] Glenn F. Knoll, Radiation Detection and Measurements, John Wiley & Sons, 1979.
[2] Kenneth S. Krane, Introductory Nuclear Physics, John Wiley & Sons, 1979.

Bu dersi basarryla tamamlayan 6grenciler,
1. Deneysel niikleer fizikte kullanilan standartlar tanryabileceklerdir.
2. Sinyal sekillerini ve sinyal sekillendiren elektronik donanimlarin genel yapisini
aciklayabileceklerdir.
Niikleer radyasyon dl¢me sistemlerinde kullanilan temel elektronik bilesenleri

tanilayabileceklerdir.
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4. Deneysel verilerde mevcut belirsizlikleri (hatalar1) belirleyebileceklerdir.

5. Edindikleri bilgilerle NIM standartlarinda 6l¢lim sistemi kurabileceklerdir.

DEGERLENDIRME SISTEMI
Etkinlikler Say1 Katki Payr
Devam/Katilim:
e icerik: Ogrencilerin derse devam etmeleri ve katilmalar
e  Detayh Degerlendirme Kriterleri:
14 %S5
- Derse aktif katilim ve soru sorma
- Smif-i¢i tartigmalara ve problem ¢6zme siireclerine katki
saglayabilme
Laboratuvar:
e icerik: Ogrencilerden edindikleri teorik bilgilerini deneysel
uygulamalarla pekistirmek amagli bazi niikleer Olgtimler
gergeklestirmeleri ve hesaplamalar yapmalari
e  Format: Farkli radyasyon kaynaklarini kullanarak radyasyon
yar1 Omiir ve radyasyonun sogrulmasi deneylerini o
gerceklestirmeleri (Deney: 1 saat, Veri Analizi: 9 saat) 3 %10
e  Detayh Degerlendirme Kriterleri:
-Kavramlari agiklayabilme
-Deneysel veriyi yorumlayabilme
Uygulama (Sozlii Sinav): ‘
‘ Arazi Cahismasi: H H ‘
‘ Derse Ozgii Staj: H H ‘
Kisa Smavlar/Stiidyo Kritigi:
e icerik: Smav haftasina kadar islenen konularin tiimiinii kapsayan
kapsamli sorularin sorulmasi
e  Format: Yiiz yiize. Coktan se¢meli kisa sinav (5-10 dakika) 2 %10
e  Detayh Degerlendirme Kriterleri:
-Derste islenen teorik konular ile ilgili problemleri ¢dzebilme
Oder H H
Sunum/Jiiri:
e icerik: Ogrencilerin kendi dgrenme stireglerini
degerlendirmelerinin ve grup sunumlar1 yapmalarinin istenmesi
e  Format: Grup sunumlari
1 %S
e  Detayh Degerlendirme Kriterleri:
-Ogrenilen konularm dogru bir sekilde aciklanabilmesi
-Sunum tekniklerinin dogru kullanilmasi
| | |
Seminer/Workshop ‘
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Ara Smavlar:
e icerik: Smav haftasina kadar islenen konularmn tiimiinii kapsayan
kapsamli sorular
e  Format: Yiiz yiize. Sinav (90 dakika)
%30
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:
%40
-Derste islenen tiim konularin derinlemesine kavranmig
oldugunun gosterilmesi
-Ileri diizey problem ¢dzme becerilerinin kullamilabilmesi
‘ Dénem i¢i Calismalarin Basari Notuna Katkisi H %60 ‘
‘ Final Sinavinin Basar: Notuna Katkisi H %40 ‘
TOPLAM %100 ‘
HAFTALIK KONULAR VE iLGiLi ON HAZIRLIK CALISMALARI
HAFTALAR KONULAR On Hazirhk
Konu Anlatimi: Bozunmalarin Niikleer Enerjisi, Gammal
Bozunmasi, Alfa Bozunmasi, Beta Bozunmasi, Radyoaktif
Bozunma Yasasi, Niikleer Reaksiyonlar, Niikleer Reaksiyon|
Kinematigi.
Atom ve Nikleer Fizigin Gozden
1 Sinif-ici Uygulama: Radyasyon fiziginin temel ilkelerinin| Gegirilmesi Kaynak: Ders Kitabi, Boliim
sunumu. 3.
Simif-i¢i Tartisma: Konu anlatimina kisa bir g6z gezdirme|
\ve interaktif tartigma.
Konu Anlatimi: Olgiimlerin Dogrulugu, Duyarhig1 ve|
Hatalar1. Hata Tiirleri.
Simif-ici Uygulama: Niikleer Olgiim Aygitlari (NIM) Radyasyon Olgiimlerine Giris konusunun|
2 tanitimi. gozden gegirilmesi, Kaynak: Ders Kitabi,
. Bolim 1.
Sinif-ici Tartisma: Olgiim almada dikkat edilmesi gereken|
konular nelerdir?
Konu Anlatimi: Olasihik  Tanimi, Temel Olasilik|
Teoremleri. Olasilik Dagilimlar1 ve Rastgele Degiskenler.
Konum Indeksleri, Dagilim Indeksleri. Kovarians Ve
Korelasyon.
Radyasyon Sayiminda Hatalar konusunun|
3 Simif-i¢ci  Uygulama: Olasilik teoremleri ile ilgili sorul gozden gegirilmesi, Kaynak: Ders Kitabi,
cOzimii. Bolim 2.
Simif-i¢i Tartisma: Niikleer Fizik uygulamalarinda olasilik
teoremlerinin kullanim alanlari.
Konu Anlatimi: Binom Dagilimi, Poisson Dagilim, Radyasyon Sayiminda Hatalar konusunun|
4 INormal Dagilim. gozden gegirilmesi, Kaynak: Ders Kitabi,

Bolim 2.
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Simif-i¢i Uygulama: Dagilimlarin detaylari.

Sinif-ici Tartisma: Dagilimlar arasindaki farklar.

Konu Anlatimi: Standart Normal (Gaussian) Dagilim.|
Lorentz Dagilimi. Standart, Olas1 ve Diger Belirsizlikler.

Smf-ici  Uygulama: Radyasyon Olgiimlerinde Gauss
Dagiliminin Onemi.

Simif-i¢i Tartiyma: Gauss Dagilinu ile ilgili uygulamalar.

Radyasyon Sayiminda Hatalar konusunun|
gbzden gecirilmesi, Kaynak: Ders Kitabu,
Bolim 2.

Konu Anlatimi: Aritmetik Ortalama ve Standart Hatasi|
Tolerans Sinirlari.

Simif-i¢i Uygulama: Sayim Hizlarinin Istatistik Hatas1.

Simif-i¢ci Tartisma: Radyasyon Olglimlerinde “Hata’nin|
6nemi.

Radyasyon Sayiminda Hatalar konusunun|
gbzden gecirilmesi, Kaynak: Ders Kitabu,
Bolim 2.

Konu Anlatimi: Algilanabilir En Kiigiik Aktivite. Sayicinin)
Olii-Zaman Diizeltilmesi ve Olii-Zaman Olgiimii.

Simf-ici Uygulama: Olii Zaman Olciimii gergeklestirilmesi.

Simf-ici Tartisma: Olii Zaman Olgiim yontemleri.

Kisa Smav 1(20dk.): Ders sonunda, derste islenen konulari
iceren bir kisa smavin yapilmasi.

Radyasyon Sayiminda Hatalar konusunun|
gbzden gecirilmesi, Kaynak: Ders Kitabu,
Bolim 2.

|Ara Sinav 1

Smav haftasina kadar islenen konularin|
tiimiiniin tekrar edilmesi.

Konu Anlatim: Tiirev ve Integral Devreler, Sinyal
Sekillendirme, Zamanlama.

Simif-ici Uygulama: Ogrencilerin tiirevleyici ve integratoy
devrelerin  giris-¢ikis  sinyallerini  gézlemleyerek bu|
devrelerin islevlerini somut olarak anlamalar1 igin
uygulamalar.

Sinif-ici Tartisma: Sinyal sekillendirme neden gereklidir?|
Bir devrede sekli bozulmus sinyalin ne gibi olumsuz etkileri
olabilir?

Radyasyon Saym igin  Elektronikl
konusunun gozden gecirilmesi, Kaynak:
Ders Kitabi, Boliim 10.

10

IKonu Anlatimi: Tesadif-Anti-Tesadif Olcﬁmleri, Darbe-|
Sekli Ayrimi (PSD).

Siif-ici Uygulama: Tesadif ve anti-tesadiif oOl¢iim|
mantigini, basit elektronik zamanlama simiilasyonu veya
mantik devreleriyle anlamak.

Simif-i¢ci Tartisma: PSD ve Tesadiif Sistemlerinin Dedektor
Performansina Etkisi.

Radyasyon Saym i¢in  Elektronikl
konusunun gozden gecirilmesi, Kaynak:
Ders Kitabi, Boliim 10.

11

Konu Anlatimi: Tek Kanalli Analizor ile Olgiimler ve Veri
|Analizi.

Simif-i¢ci Uygulama: (Cs137 Tayfinin Elde Edilmesi ve
|Analizi).

Sinif-ici Tartisma: Deney sonuglarinin analizi.

Tek Kanalli Analizér le Olgiimler ve|
Veri Analizi deney konusunun gozden|
gecirilmesi, Kaynak: Deney Foyii.

12

Konu Anlatimi: Cok Kanalli Analizér ile Olgiimler ve Veri
|Analizi.

Simif-i¢i Uygulama: (Co60 ve Bal33 Tayfinin Edilmesi ve|
|Analizi).

Cok Kanalli Analizér ile Olgiimler ve|
Veri  Analizi  konusunun  gdzden
gecirilmesi, Kaynak: Deney Foyii.
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Konu Anlatimi: Dogal Radyasyon Olgiimii.

1. Dogal Radyasyon Olgiimii deney|
konusunun gozden gegirilmesi, Kaynak:
Deney Foyii.

13 Sinif-ici Uygulama: Marinelli Geometrisi ile dl¢timler.

Sinif-ici Tartisma: Deney sonuglarinin analizi.

IKonu Anlatimi: Dogal Radyasyon Analizi.

Simif-i¢i Uygulama: (Marinelli Geometrisi). I. Dogal Radyasyon Analizi deney]

14 Sinif-ici Tartisma: Deney sonuglarinin analizi. konusunen "gozden gegirilmesi, Kaynak:
Deney Foyii.

Kisa Smav 2 (20dk.): Ders sonunda, derste islenen konulari
liceren bir kisa smavin yapilmasi.

IKonu Anlatimi: Sunum/Jiiri(Segilen ve arastirilan konular
ile ilgili 6grenci sunumlart).

Sinif-ici Uygulama: Sunum/Jiiri: Secilen ve aragtirilan|

15 konular ile ilgili 6grenci sunumlari.
Simf-ici Tartisma: Ogrenci Sunumulari ile ilgili tartisma.
16 Final Islenen  konularn  tiimiiniin  tekra

edilmesi.

AKTS iSYUKU TABLOSU

Etkinlikler Say1 Siiresi (Saat) Toplam isyiikii
N 3

| | £
Laboratuar H 3 H 5 H 15

Ders Saati

Uygulama

Arazi Calismasi

Sinif Dis1 Ders Calismasi

Derse Ozgii Staj

Odev

Kiiciik Smavlar/Stiidyo Kritigi

Projeler

Sunum / Seminer

Ara Smavlar (Sinav Siiresi + Sinav

Hazirhk Siiresi) 15

Final (Sinav Siiresi + Sinav Hazirhk

Siiresi) 20

Toplam isyiikii : H

Toplam isyiikii / 30(s) : H

AKTS Kredisi :
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FACULTY / GRADUATE SCHOOL

COURSE INFORMATION FORM

Faculty of Arts and Sciences

DEPARTMENT / PROGRAMME

Physics

TITLE OF COURSE

Nuclear Data Collection and Evaluation

CODE

FIZ4570

LOCAL CREDIT

ECTS

LECTURE HOUR / WEEK

PRACTICAL HOUR / WEEK

LABORATORY HOUR / WEEK

0

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

Ayse DURUSOY

ASSISTANT(S)

COURSE OBJECTIVES

The aim of this course is to enable students to set up nuclear measurement systems, to
learn nuclear statistical methods, understand the concept of uncertainty in measurements,
and develop the ability to compile, analyze, and present data in a suitable format. The
course aims to conduct natural radiation measurements using single-channel and multi-
channel analyzers. It also aims to equip students with the skills to interpret measurement
data and analyze error sources.

COURSE CONTENT

Counting systems; statistics and uncertainties; data analysis methods.

RECOMMENDED OR REQUIRED
READING

Coursebook:

Nicholas Tsoulfanidis, Measurement and Detection of Radiation, Taylor & Francis,
Washington (1995).

References:

[1] Glenn F. Knoll, Radiation Detection and Measurements, John Wiley & Sons (1979).
[2] Kenneth S. Krane, Introductory Nuclear Physics, John Wiley & Sons (1979).

Course Learning Outcomes

Upon successful completion of this course, students will be able to
1. Recognize the standards used in experimental nuclear physics.
2. Explain the general structure of signal shapes and the electronics that shape
signals.
Identify the fundamental electronic components used in nuclear radiation

measurement systems.
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4. Identify the uncertainties (etrors) in experimental data.

5. Setup a measurement system according to NIM standards.

EVALUATION SYSTEM

Activities Number Percentage of Grade
Attendance/Participation:
e  Content: Student attendance and participation in the course.
e  Detailed Assessment Criteria:
14 %S5
-Active participation in lessons and asking questions
-Ability to contribute to in-class discussions and problem-solving
processes
Laboratory
e Content: Students will conduct radiation half-life and radiation
absorption experiments using different radiation sources (Experiment:
1 hour, Data Analysis: 9 hours)
e  Format: Students will conduct radiation half-life and radiation
absorption experiments using different radiation sources (Experiment:
1 hour, Data Analysis: 9 hours
Y ) 3 %10
e  Detailed Assessment Criteria:
-Ability to explain concepts
-Ability to interpret experimental data
Application (Oral Examination):
‘ 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) 2 %10
e  Detailed Assessment Criteria:
-Ability to solve problems related to the theoretical topics covered in
the course
Homework Assignments: H H
Presentations/Jury:
e Content: Students will be asked to evaluate their own learning
processes and deliver group presentations
e  Format: Group presentations 1 %5
e  Detailed Assessment Criteria:
-Ability to accurately explain the topics learned
-Proper use of presentation techniques
Project:
‘ Seminar/Workshop H H
| [ | o 20
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Midterms:

course

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

o  Detailed Assessment Criteria:

-Demonstration of understanding of the fundamental concepts of the

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

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

Content: Comprehensive questions covering the entire content of the
course

Format: Face-to-face written exam. (90 minutes).

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 %100

WEEKS COURSE OUTLINE Related Preparation

Lecture: Nuclear Energy of Decay, Gamma Decay, Alpha
Decay, Beta Decay, Radioactive Decay Law, Nuclea:
Reactions, Nuclear Reaction Kinematics.

1 I;ES‘:?S; Plf actice: Presentation of the basic principles o 1. Review of Atomic and Nuclear Physics, Source:
radiation physics. Coursebook, Chapter 3.
In-Class Discussion: Brief overview of the lecture and
interactive discussion.
Lecture:  Accuracy, Precision, and Errors i
Measurements. Types of Errors.

2 g;g;s:ml; l:;\]cltli/c[g Introduction to Nuclear Measuring 1. Review of Introduction to Radiation Measurements,

' Source: Coursebook, Chapter 1.

In-Class Discussion: What are the points to conside
'when taking measurements?
Lecture: Definition of Probability, Basic Probabilit
Theorems. Probability Distributions and Rando
Variables. Location Indices, Distribution Indices,
Covariance and Correlation.

3 In-Class Practice: Problem Solving on Probabilit I Review of Errors in Radiation Counting, Source:

Coursebook, Chapter 2.

Theorems.
In-Class Discussion: Applications of Probabili
Theorems in Nuclear Physics Applications.

4 Lecture: Binomial Distribution, Poisson Distribution,| 1. Review of Errors in Radiation Counting, Source:

[Normal Distribution.

Coursebook, Chapter 2.
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In-Class Practice: Details of Distributions.

In-Class Discussion: Differences Between Distributions.

Lecture: The Standard Normal (Gaussian) Distribution.
The Lorentz Distribution. Standard, Probable, and Othe
Uncertainties.

In-Class Practice: The Importance of the Gaussia
Distribution in Radiation Measurements.

In-Class Discussion: Applications of the Gaussia
Distribution.

Review of Errors in Radiation Counting, Source:
Coursebook, Chapter 2.

Lecture: Arithmetic Mean and Standard Error. Toleranc
Limits.

In-Class Practice: Statistical Error of Counting Rates.

In-Class Discussion: The Importance of "Error" i
Radiation Measurements.

Review of Errors in Radiation Counting, Source:
Coursebook, Chapter 2.

Lecture: The smallest Detectable Activity. Counter Dead-
Time Correction and Dead-Time Measurement.

In-Class  Practice:  Performing a  Dead-Tim
Measurement.

In-Class Discussion: Dead-Time Measurement Methods.

Quiz 1 (20 min.): A quiz covering the topics covered i
class will be administered at the end of the lesson.

Review of Errors in Radiation Counting, Source:
Coursebook, Chapter 2.

Midterm 1

Review of all topics covered up to the exam week.

Lecture: Differential and Integral Circuits, Signal
Shaping, Timing.

In-Class Practice: Students will observe the input an
output signals of differentiator and integrator circuits toj
gain a concrete understanding of their functions.

In-Class Discussion: Why is signal shaping necessary?]
'What negative effects can a distorted signal have in
circuit?

Review of Electronics for Radiation Counting, Source:
Coursebook, Chapter 10.

10

Lecture: Coincidence and Anti-Coincidenc
Measurements, Pulse-Shape Discrimination (PSD).

In-Class Practice: Understanding the logic of coincidenc
and anti-coincidence measurements using  simpl
electronic timing simulations or logic circuits.

In-Class Discussion: The Effect of PSD and Coincidenc
Systems on Detector Performance.

Review of Electronics for Radiation Counting, Source:
Coursebook, Chapter 10.

11

Lecture: Measurements and Data Analysis with a Single-
Channel Analyzer.

In-Class Practice: Measurement and Analysis of th
Cs137 Spectrum.

In-Class Discussion: Analysis of Experimental Results.

Review of the Measurements and Data Analysis with a
Single-Channel ~ Analyzer  experiment,  Source:
Experiment Manual.

12

Lecture: Measurements and Data Analysis with a Multi-
Channel Analyzer.

In-Class Practice: Measurement and Analysis of Co6
and Bal33 Spectra.

In-Class Discussion: Analysis of Experimental Results.

Review of the Measurements and Data Analysis with a
Multi-Channel ~ Analyzer  experiment,  Source:
Experiment Manual.
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Lecture: Natural Radiation Measurement.

In-Class Practice: Measurements with  Marinelli

1. Review of the Natural Radiation Measurement
13 Geometry.

experiment, Source: Experiment Manual.

In-Class Discussion: Analysis of Experimental Results.

Lecture: Natural Radiation Analysis.

In-Class Practice: (Marinelli Geometry).

1. Review of the Natural Radiation Analysis experiment,

14 In-Class Discussion: Analysis of Experimental Results. Source: Experiment Manual,

Quiz 2 (20 min.): A quiz covering the topics covered i
class will be administered at the end of the lesson.

Lecture: Presentation/Jury (Student presentations o
selected and researched topics).

In-Class Practice: Presentation/Jury: Studen

15 . :
presentations on selected and researched topics.
In-Class Discussion: Discussion of student.
resentations
16 Final Review of all topics covered.

ECTS WORKLOAD TABLE

Activities Duration Total Workload
(Hour)

Course Hours 42

Laboratory 15

Application

Field Work

Study Hours Out of Class

Special Course Internship (Work Placement)

Homework Assignments

Quizzes/Studio Critics

Project

Presentations / Seminar 20

Mid-Terms (Examination Duration + Examination Prep. Duration) 15

Final (Examination Duration + Examination Prep. Duration) 20

Total Workload : H

Total Workload / 30(h) : H

ECTS Credit :
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Ders Odrenim Ciktis1 & Program Ciktis1t Matrisi

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

PS‘-Z Uygulamal1 bilgilerini fiziksel siireclerin
modellenmesi, deneysel tasarim ve problem
¢ozlimiinde etkili ve amaca yonelik bicimde
kullanabileceklerdir. / Apply their practical
knowledge effectively and strategically in
modelling physical processes, experimental design,
and problem-solving.

Pg-3 Kuramsal ve/veya deneysel bilgilerini
karmagik fizik problemlerinin ¢dziimiinde etkili
bicimde 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 Disiplinlerarast bir yaklasimla, farkli
alanlarda edinmis olduklar bilgileri
sentezleyebileceklerdir. /  Synthesise knowledge i = § = § =
acquired from different disciplines through an
interdisciplinary approach.

PC-5 Fizik biliminin temel ve uygulamal
alanlarinda edindikleri bilgi birikimlerini ve
kuramsal analiz, deneysel uygulama ve sayisal
modelleme ve hesaplamali fizik araclarini
kullanma ve gelistirme 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-i¢i
ve disiplinlerarasi uzmanlik alanlarinda
geligtirebileceklerdir. / 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

PS ‘-6 Fizik alaninda yaygin olarak kullanilan en
az bir programlama dili ile bilgisayar ve yapay
zeka teknolojilerini, problemleri ¢6zmek, veri
analizi yapmak ve simiilasyonlar gerceklestirmek
icin etkin bigimde 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 - = i = § §
gelisim hedeflerini belirleyebilecek ve bu hedeflere
ulagsmak icin hayat boyu &grenme stratejilerini

(2N
(>N
1
1
1
1

1
I
19}
I
19}
19}

1
I
19}
I
19}
19}

(>N
1
1
1
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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 arastirmalarimi  ve mesleki
faaliyetlerini yiiriitiirken dogabilecek hukuksal
sonuglart ve toplumsal etkileri dikkate alarak
mesleki etik ilkeler, kalite 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.

I~

|98]

Pg-9 Bireysel olarak ya da takimlarda etkin
bicimde caligabileceklerdir. / Work effectively both
independently and as part of a team.

I~

I

I

19}

19}

PC-10 Fizik alaninda giivenilir  bilgi
kaynaklarina ulagarak literatiir taramasi
yapabilecek ve akademik arastirma tasarlayip
yiiriitebileceklerdir. / Access reliable sources of
information, conduct literature reviews, and design
and carry

out academic research in the field of physics.

I~

I~

Pg-ll Fizik konularini, teorileri, arastirmalari
ve problem ¢ozliimlerini, fizik terminolojisi
kullanarak tiim paydaslara Tiirkge ve Ingilizcede
sOzli ve yazili olarak etkili bicimde
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.

PS ‘-12 Laboratuvar ¢aligmalarinda 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.

1

19}

19}

I

19}

I
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