FAKULTE / ENSTIiTU ADI

DERS BiLGi FORMU

Fen-Edebiyat Fakiiltesi

BOLUM / PROGRAM /
ANABILIiM DALI ADI

Fizik Boliimii

DERSIN ADI

Saghk Fizigi

DERSIN KODU

F174590

YEREL KREDIiSi

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 Programi

DERSIN KATEGORISI

Uzmanlik Alan Dersleri

DERSIN VERILIS SEKLI

Yiiz Yiize

DERSi SUNAN AKADEMIK
BiRiM

Fizik Boliimii

DERSIN KOORDINATORU

Yasar KARABUL

ASISTAN(LAR)

DERSIN AMACI

Bu dersin amaci, dgrencilerin radyasyonlarm fiziksel 6zelliklerini, madde ile etkilesimlerini
ve canli doku ile ¢evre iizerindeki biyolojik etkilerini kavramalarini saglamaktir. Ders,
radyasyonlardan korunma ydntemleri ve radyasyonlarin giivenli kullanimina yonelik temel
bilgilerin kazandirilmasin1 amaglamakta, ayrica bu bilgilerin hem bilimsel hem de teknolojik
alanlardaki Onemini vurgulayarak Ogrencilerin bilingli ve giivenli uygulamalar
gelistirmelerini desteklemeyi hedeflemektedir.

DERSIN iCERIGi

Saglik fiziginin tanimi; saglik fiziginin tarihgesi; radyasyonlarin siiflandirilmasi; fiziksel
ozellikler; madde ile etkilesmeleri; iyonlastirici radyasyonlarm biyolojik etkileri; i¢ ve dis
radyasyon kaynaklarindan igmnlanma ve doz hesaplamalar;; Radyasyonlardan Korunma
Yontemleri ve ilgili mevzuat; saglik fizigi enstriimantasyonu; iyonlastirict olmayan
radyasyonlar.

DERS KiTABI/ MALZEMESI /
ONERILEN KAYNAKLAR
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Ders Kitabi:

[1] Stabin, Michael G.. Radiation protection and dosimetry: an introduction to health
physics, Springer, 2010.

Zorunlu Kaynaklar:

[1] Cember, Herman, Johnson, Thomas Edward. Introduction to Health Physics: Fourth
Edition, McGraw Hill, 2009.

[2] Turner, James E. Atoms, Radiation, and Radiation Protection (third, completely revised
and Enlarged Edition, Wiley-VCH,2007.

[3] Shapiro, Jacob. Radiation protection: a guide for scientists, regulators, and physicians, 4.

baski, Harvard University Press, 2002.
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Bu dersi basartyla tamamlayan 6grenciler,

Ders Ogrenim Ciktilar

Alanindaki  kavram, diisiince
edebileceklerdir.

DEGERLENDIRME SiSTEMi

Deneysel verileri analiz edebileceklerdir.

ve verileri

Fizik alaninda edindigi kuramsal bilgileri uygulayabileceklerdir.

bilimsel yodntemlerle

1. Fizik alanindaki giincel bilgileri, yazilimlar1 ve kaynaklari kullanabileceklerdir.

2. Fizik ile ilgili konularda bagimsiz veya ortaklasa ¢aligmalari planlayabileceklerdir.

analiz

Etkinlikler

Say1

Katki Payr

‘ Devam/Katilm H

‘ Laboratuvar H

‘ Uygulama H

‘ Arazi Calismasi H

‘ Derse Ozgii Staj H

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

1. Format: Yiiz yiize kisa sinav (5-15 dakika)
2. Detayh Degerlendirme Kriterleri:

-Derste islenen teorik konular ile ilgili problemleri ¢ozebilme

Odev H

Sunum/Jiiri:
e icerik: Ogrencilerin kendi O0grenme stireglerini
degerlendirmelerinin ve grup sunumlar1 yapmalarinin istenmesi

e  Format: Grup sunumlari

e Detayh Degerlendirme Kriterleri:

-Ogrenilen konularin dogru bir sekilde agiklanabilmesi
-Sunum tekniklerinin dogru kullanilmasi

%30

‘ Projeler H

‘ Seminer/Workshop H

Ara Smavlar:
e icerik: Sinav haftasma kadar islenen konularin tiimiinii kapsayan
kapsaml1 sorular

3. Format: Yiiz yiize. Smav (90 dakika)

e Detayh Degerlendirme Kriterleri:

-Dersin temel kavramlarimin anlasildiginin gosterilmesi
-Teorik konularla ilgili problemlerin ¢dziilebilmesi
-Teorik diisinme siireclerinin yiiriitilmesi

%30

e icerik: Dersin tiim igerigini kapsayan kapsamli sorular
e  Format: Yiiz yiize. Smav (90 dakika)

e Detayh Degerlendirme Kriterleri:

%40
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-Derste iglenen tiim konularin derinlemesine kavranmig
oldugunun goésterilmesi

-ileri diizey problem ¢dzme becerilerinin kullanilabilmesi

‘ Dénem ici Cahsmalarin Basari Notuna Katkis H %60
‘ Final Sinavinin Basar1 Notuna Katkisi H %40
‘ TOPLAM H %100

HAFTALIK KONULAR VE iLGIiLi ON HAZIRLIK CALISMALARI

HAFTALAR

KONULAR

On Hazirhik

Konu Anlatimi: Saglik fiziginin tanimi, tarihsel gelisimi ve
radyasyonlarin siniflandirilmasi temel kavramlariyla ele alinir.

Simif-i¢i Uygulama (80 dk.): Ogrenciler radyasyon tiirlerini (alfa,
beta, gama, X-1sinlari, nétronlar vb.) smiflandirir ve her birinin|
ozelliklerini tablo halinde karsilastirir. Ornek vakalar {izerinden|
hangi radyasyon tipinin hangi durumlarda kullanildigi veya
tehlike olusturdugu tartigilarak gruplar halinde sunum yapilir.

Smif-ici Tartisma (10 dk.): Saglik fiziginin giiniimiizdeki 6nemi
ve gelecekte radyasyon giivenligi agisindan Kkarsilagilabilecek]
sorunlar {izerine sinif¢a tartigma yuritiiliir.

Saglik  Fiziginin  tamimu, Tarihge,
radyasyonlarin siniflandirilmasi konularina
dair bilgilerin hatirlanmasi vej
etkinlestirilmesi. Kaynak: 1. Ders Kitab,
Bolim 1.

Konu Anlatimi: Fiziksel prensipler, atomik ve niikleer yapi ile
radyasyon korunumunda kullanilan temel biiyiikliikkler ve birimler|
aciklanir.

Siif-ici Uygulama (80 dk.): Ogrenciler atom ve cekirdek
iyapisini  sematik olarak gosterir, radyasyon biyiikliiklerini
(aktivite, sogurulan doz, esdeger doz, etkin doz vb.) tanimlar ve
bunlarin birimlerini (Bq, Gy, Sv) 6rnek hesaplamalarla uygular.

Smif-ici Tartisma (10 dk.): Giinlik yasamda radyasyon|
birimlerinin (6r. tibbi gorlintiileme, ¢evresel doz) dogru
anlagilmasinin énemi {izerine tartigma yapilir.

Fiziksel Prensipler, atomik ve niikleer yapi,
radyasyon korunumunda kullanilan
biiyiikliikler ve birimler konularma dai
bilgilerin hatirlanmasi ve etkinlestirilmesi.
Kaynak: 1. Ders Kitabi, Bolim 2.

Konu Anlatimi: Radyasyonlarin  madde ile etkilesim
mekanizmalar1 incelenir; 6zellikle yiiklii pargaciklarin (alfa ve
beta parcaciklart) madde icerisindeki enerji kayiplar: ve izledikleri
yollar ele alimnur.

Siif-ici Uygulama (80 dk.): Ogrenciler yiiklii parcaciklarim|
maddeyle  etkilesim  siireclerini  (iyonizasyon, uyarilma,)
IBremsstrahlung)  orneklerle  agiklar, grafikler iizerinden|
parcaciklarin menzillerini yorumlar ve ilgili hesaplamalari yapar.

Simif-i¢i Tartisma (10 dk.): Yikli pargaciklarim tip ve
endiistrideki uygulamalar1 (6r. kanser tedavisinde pargacik]
hizlandiricilart, radyasyon dedektorleri) tizerine sinifca tartisma
yapilir.

Radyasyonlarin madde ile etkilesimi; yiiklij|
parcaciklar  konularina dair bilgilerin|
hatirlanmasi ve etkinlestirilmesi. Kaynak:
1. Ders Kitabi, Bolim 3.

Konu Anlatimi: Elektromanyetik radyasyonlarin (X ve gama|
1sinlar1) madde ile etkilesim mekanizmalari agiklanir; fotoelektrik|
olay, Compton sagilmast ve ¢ift olusumu siiregleri ele alinir.

Simif-i¢i Uygulama (80 dk): Ogrenciler farkl enerji araliklaridal
elektromanyetik radyasyonlarin baskin etkilesim tiirlerini inceler,
grafikler lizerinden enerjiye bagli gecisleri yorumlar ve Ornek
problemlerle sogurulma hesaplamalari yapar.

Smif-ici Tartisma (10 dk.): Tibbi goérintilleme (rontgen, PET,
CT) ve radyoterapide elektromanyetik radyasyonlarin avantajlari
ve riskleri lizerine tartisma ytiriitiiliir.

Radyasyonun madde ile etkilesimi;
elektromanyetik radyasyonlar konularina
dair bilgilerin hatirlanmasi Vel
etkinlestirilmesi. Kaynak: 1. Ders Kitabu,|
Bolim 3.
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Konu Anlatimi: Nétronlarin madde ile etkilesim mekanizmalari
(elastik sacilma, inelastik sagilma, yakalanma ve fisyon siiregleri)
aciklanir.

Siif-ici Uygulama (80 dk): Ogrenciler farkli enerjilerdekil
notronlarin (termal, hizli, epitermal) maddeyle etkilesimlerini

Radyasyonun madde ile etkilesimi;
notronlar  konularma  dair  bilgilerin|

5 sematik olarak gdsterir, ndtron sogurma kesitlerini yorumlar ve hatirlanmast ve etkinlestirilmesi. Kaynak:
Oornek hesaplamalar yapar. 1. Ders Kitabi, Bolim 3.
Simif-ici Tartisma (10 dk.): Niikleer reaktorlerde ve radyasyon|
korunumunda nétronlarin rolii ile biyolojik etkileri {izerine sinifca
tartigma yurGitilir.
Konu Anlatimi: Iyonlastiric1 radyasyonlarm biyolojik etkileri
hiicresel ve doku diizeyinde ele alinir; deterministik ve stokastik
etkiler tanitilir. Ayrica radyasyon giivenligi ile ilgili ulusal ve|
uluslararasi diizenlemeler ve yonetmelikler incelenir.
Simif-igi  Uygulama (80 dk): Ogrenciler doz-etki iligkisini Radyasyonlarin biyolojik etkileri,
gOsteren grafikler iizerinde deterministik ve stokastik etkileri ayirt] Radyasyon Gilivenligi ile ilgilij
eder, farkli radyasyon senaryolarinda alinan dozlar1 Ornek diizenlemeler, yoOnetmelikler konularmn:
6 - P . o . A
hesaplamalarla degerlendirir. Radyasyon giivenligi dair bilgilerin hatirlanmasi \&
iyonetmeliklerinden secilen maddeler grup calismasi ile incelenir| etkinlestirilmesi. Kaynak: 1. Ders Kitab,
ve smifa sunulur. Bolim 4.
Smif-ici  Tartisma (10 dk.): Radyasyon  giivenligi
uygulamalarinin saglik calisanlar1 ve toplum igin 6nemi iizerine
tartisma yuriitiiliir.
Konu Anlatimi: Dis radyasyon doz hesaplamalarinin temel
prensipleri, noktasal ve genis kaynaklardan alinan dozlarin|
hesaplama yontemleri agiklanir.
Smif-ici Uygulama (80 dk): Ogrenciler mesafe, siire ve|
zayiflatict malzeme faktdrlerini kullanarak dis doz hesaplamalar Dis doz hesaplamalar1 konularma dai
7 yapar; 6rnek problem ¢dziimleri ile farkli radyasyon kaynaklarimin| bilgilerin hatirlanmas1 ve etkinlestirilmesi.
imaruziyetleri karsilagtirilir. Kaynak: 1. Ders Kitabi, Boliim 5.
Smif-ici Tartisjma (10 dk.): Radyasyon alanlarinda ¢alisan|
personelin maruziyetlerini azaltmak i¢in kullanilan dis doz kontrol
lyontemleri (zaman, mesafe, zirhlama) {izerine tartigma yriitiilir.
3 Ara Sinav 1 Smav "haftasma ].<adar. islenen konularn
tiimiiniin tekrar edilmesi.
Konu Anlatimi: Radyoaktif maddelerin viicuda alinmasi
durumunda olugan i¢ dozlarm hesaplanmasi yontemleri, biyolojik|
dagilim ve yar1 dmiir gibi faktorler 1s18inda agiklanir.
Simif-igi Uygulama (80 dk): Ogrenciler farkli yolla alman
(inhalasyon, ingestiyon) radyoaktif maddeler icin i¢c doz I¢ doz hesaplamalart konularina dai
9 hesaplamalar1 yapar; Ornek senaryolar {izerinden maruziyetin| bilgilerin hatirlanmasi ve etkinlestirilmesi.,
viicut bolimlerine dagilimini degerlendirir. Kaynak: 1. Ders Kitab1, Bolim 6.
Sinif-ici Tartisma (10 dk.): ic maruziyetlerin tibbi ve endiistriyel
ortamlardaki onemi, giivenlik tedbirleri ve doz sinirlar1 iizerine
tartigma ytrGtilir.
Konu Anlatimi: Sunum anlatisi.
Sunum-1: Ogrencilerin sunumlarini
10 Smif-ici Uygulama: Sunum anlatisi. hazirlamasi.
Simif-i¢i Tartisma (60 dk.): Sunum ile ilgili tartisma.
Konu Anlatimi: Sunum anlatist.
1 Simif-ici Uygulama: Sunum anlatist. Sunum-2: Ogrencilerin sunumlarint
hazirlamasi.
Simif-i¢i Tartisma (60 dk.): Sunum ile ilgili tartisma.
12 Konu Anlatimi: Radyasyonlardan korunma yontemleri, zaman, Radyasyonlardan Korunma Yontemleri
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mesafe ve zirhlama prensipleriyle agiklanir; kisisel koruyucu konularina dair bilgilerin hatirlanmasi ve
donanimlar ve miihendislik 6nlemleri 6rneklerle ele alinir. etkinlestirilmesi. Kaynak: 1. Ders Kitab,
Bolim 7.

Siif-ici Uygulama (80 dk): Ogrenciler farkli radyasyon|
kaynaklar1 igin koruma oOnlemlerini uygular, zirhlama
malzemelerinin etkilerini hesaplar ve maruziyeti azaltma
stratejilerini 6rnek problemlerle degerlendirir.

Simif-ici Tartisma (10 dk.): Giinliik yasamda ve endiistride
radyasyon korunmasinin 6nemi, uygulamada karsilagilan zorluklar
ve ¢Oziim Onerileri iizerine sinifga tartigma yapalir.

Konu Anlatimi: Saglik fiziginde kullanilan 6l¢iim cihazlart ve|
enstriimantasyon prensipleri tanitilir; iyonlastirict ve iyonlastiricy
olmayan radyasyonlarin 6l¢iim yontemleri ele alinir.

Sinif-ici Uygulama (80 dk): Ogrenciler farkli radyasyon 6lgiim|

cihazlarmi (Geiger-Miiller sayaci, iyon odasi, dozimetreler vb.) 1. Saglik Fizigi Enstriimantasyon konularina

. . . R dair bilgilerin hatirlanmasi vej
13 {.nc?ler, cihazlarm kullanimini uygulamali olarak gosterir ve drnek etkinlestirilmesi. Kaynak: 1. Ders Kitabi,
Olctimler yapar. Bliim 8

Siif-ici Tartisma (10 dk.): Olgiim sonuclarmin yorumlanmasi,
cihazlarin smirhiliklar ve saglik fizigi uygulamalarindaki 6nemi
lizerine sinifca tartigma yiiriitiiliir.

Konu Anlatimi: Cevresel radyasyon kaynaklari ve bul
radyasyonlarin Olgiim yontemleri tanitilir; dogal ve yapay)|
radyasyonlarin olgiilmesinde kullanilan cihazlar ve teknikler ele]
alinir.

Simif-ici Uygulama (80 dk): Ogrenciler cgevresel radyasyon| 1. Cevresel Radyasyonlarin Olgiimii

seviyelerini 6lgmek i¢in 6rnek uygulamalar yapar; Geiger-Miiller| konularma dair bilgilerin hatirlanmasi ve|
14 sayact veya dozimetre kullanarak cesitli ortamlarin radyasyon| etkinlestirilmesi. Kaynak: 1. Ders Kitab,
seviyelerini belirler ve sonuglari analiz eder. Bolim 9.

Sinif-i¢i Tartisma (10 dk.): Cevresel radyasyonun insan sagligi
ve ekosistem {izerindeki etkileri ile Olgliim sonuglarinin
lyorumlanmasinin 6nemi iizerine sinifca tartigma yiiriitiiliir.

Konu Anlatimi: Iyonlastiric1 olmayan radyasyonlar (UV, gériiniir
151k, mikrodalga, radyo frekansi vb.) ve bu radyasyonlarin madde
ile etkilesimleri ile biyolojik etkileri agiklanir.

Simif-ici Uygulama (80 dk): Oprenciler farkli iyonlastiricy 1. lIyonlastirict olmayan radyasyonla

olmayan radyasyon tiirlerini tanir, etkilerini Olgen cihazlar konularma dair bilgilerin hatirlanmasi ve|
15 inceleyerek Ornek Olglimler yapar ve radyasyon maruziyetini etkinlestirilmesi. Kaynak: 1. Ders Kitab,
azaltma yontemlerini uygular. Boliim 10.

Simif-i¢gi Tartisma (10 dk.): Giinlik yasamda iyonlastirici
olmayan radyasyon kaynaklari, saglik etkileri ve giivenli kullanim
Onlemleri {izerine sinif¢a tartigma yiiriitiiliir.

16 IFinal Islenen konularin tiimiiniin tekrar edilmesi.

AKTS iSYUKU TABLOSU

Etkinlikler Siiresi Toplam fsyiikii
(Saat)

Ders Saati 42

Laboratuvar

Uygulama

Arazi Calismasi

Sinif Dis1 Ders Calismasi
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Derse Ozgii Staj

Odev

Kiiciik Smavlar/Stiidyo Kritigi

Projeler

Sunum / Seminer

Ara Sinavlar (Sinav Siiresi + Sinav
Hazirhk Siiresi)

Final (Sinav Siiresi + Sinav
Hazirhk Siiresi)

Toplam isyiikii :

Toplam Isyiikii / 30(s) :

AKTS Kredisi :
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FACULTY / GRADUATE SCHOOL

COURSE INFORMATION FORM

Faculty of Arts & Science

DEPARTMENT / PROGRAMME

Department of Physics

TITLE OF COURSE

Health Physics

FI1Z4590

LECTURE HOUR / WEEK

PRACTICAL HOUR / WEEK

LABORATORY HOUR / WEEK

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

Yasar KARABUL

ASSISTANT(S)

COURSE OBJECTIVES

This course aims to enable students to understand the physical properties of radiation, its
interactions with matter, and its biological effects on living tissues and the environment.
The course seeks to provide fundamental knowledge on radiation protection methods and
the safe use of radiation, while also emphasizing the importance of this knowledge in
both scientific and technological contexts. It aims to support students in developing
informed and safe practices.

COURSE CONTENT

Definition of health physics; history of health physics; classification of radiation; physical
properties; interactions with matter; biological effects of ionizing radiation; exposure and
dose calculations from internal and external radiation sources; radiation protection
methods and relevant regulations; health physics instrumentation; non-ionizing radiations.

RECOMMENDED OR REQUIRED
READING

Coursebook:

[1] Stabin, Michael G. Radiation Protection and Dosimetry: An Introduction to Health
Physics. Springer, 2010.

Required Readings:

[1] Cember, Herman; Johnson, Thomas Edward. Introduction to Health Physics, Fourth
Edition. McGraw Hill, 2009.

[2] Turner, James E. Atoms, Radiation, and Radiation Protection, Third, completely

revised and enlarged edition. Wiley-VCH, 2007.

[3] Shapiro, Jacob. Radiation Protection: A Guide for Scientists, Regulators, and

(Form No: FR-0315; Revizyon Tarihi: 02.07.2015; Revizyon No:04) Sayfa: 7/15



Physicians, Fourth Edition. Harvard University Press, 2002.

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

1. Use up-to-date knowledge, software, and resources in physics.

2. Plan independent and collaborative work on physics-related topics.

Course Learning Outcomes

Apply the theoretical knowledge gained in the field of physics.
Analyze experimental data.

Analyze concepts, ideas, and data in their field using scientific methods.

EVALUATION SYSTEM

| Activities Number Percentage of Grade

| Attendance/Participation H H

| Laboratory H H

| Application H H

| Field Work H H

| Special Course Internship (Work Placement) H H

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

7. Format: Face-to-face multiple-choice quiz (5-10 minutes) 1
8. Detailed Assessment Criteria:

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

Quizzes/Studio Critics:
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 30%
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

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

. o 1 30%
10. Detailed Assessment Criteria:

-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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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

Percentage of Final Examination

TOTAL

WEEKLY SUBJECTS AND RELATED PREPARATION STUDIES

WEEKS

COURSE OUTLINE

Related Preparation

Lecture: The definition of health physics, its historical
development, and the classification of radiation are]
covered along with the fundamental concepts.

In-Class Activity (80 min): Students classify types of]
radiation (alpha, beta, gamma, X-rays, neutrons, etc.)
and compare their characteristics in a table. Throug

case studies, they discuss which types of radiation are
lused in specific situations or pose hazards, and presen
their findings in groups.

In-Class Discussion (10 min): A class discussion is|
held on the current importance of health physics and|
otential future challenges in radiation safety.

Recollection and activation of prior knowledge on the
concepts related to definition of Health Physics,
History, and  Classification = of  Radiation.
Source: Coursebook, Chapter 1.

Lecture: The physical principles, atomic and nuclea
structure, and the fundamental quantities and units used
in radiation protection are explained.

In-Class Activity (80 min): Students illustrate the
structure of atoms and nuclei schematically, define]
radiation quantities (activity, absorbed dose, equivalen
dose, effective dose, etc.), and apply their units (Bq,
Gy, Sv) through example calculations.

In-Class Discussion (10 min): A discussion is held on|
the importance of correctly understanding radiation]
units in daily life (e.g., medical imaging, environmentall
doses).

Recollection and activation of prior knowledge on the
concepts related to Physical Principles, Atomic and
Nuclear Structure, Quantities and Units Used in
Radiation Protection. Source: Coursebook, Chapter 2

[Lecture: The mechanisms of radiation interaction with|
matter are examined, with a focus on the energy loss|
and paths of charged particles (alpha and beta particles),
within matter.

In-Class Activity (80 min): Students explain the
interaction processes of charged particles with matte
(ionization,  excitation,  Bremsstrahlung)  using
examples, interpret particle ranges from graphs, and
perform relevant calculations.

In-Class Discussion (10 min): A class discussion is|
held on the applications of charged particles i
medicine and industry (e.g., particle accelerators in|
cancer treatment, radiation detectors).

Recollection and activation of prior knowledge on the
concepts related to interaction of Radiation with
Matter: Charged Particles. Source Coursebook,
Chapter 3.

Lecture: The interaction ~ mechanisms 0
electromagnetic radiation (X-rays and gamma rays)
with matter are explained, covering the photoelectric]
effect, Compton scattering, and pair productio
[processes.

Recollection and activation of prior knowledge on the
concepts related to interaction of Radiation with
Matter: Electromagnetic =~ Radiations.  Source:
Coursebook, Chapter 3.
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In-Class Activity (80 min): Students examine th
dominant interaction types of electromagnetic radiation
at different energy ranges, interpret energy-dependen
transitions from graphs, and perform absorption
calculations through example problems.

In-Class Discussion (10 min): A discussion is held o
the advantages and risks of electromagnetic radiation in|
medical imaging (X-ray, PET, CT) and radiotherapy.

Lecture: The interaction mechanisms of neutrons with
matter (elastic scattering, inelastic scattering, capture,
land fission processes) are explained.

In-Class Activity (80 min): Students illustrate th
interactions of neutrons at different energies (thermal,
fast, epithermal) with matter, interpret neutro
absorption cross-sections, and perform example
calculations.

In-Class Discussion (10 min): A class discussion is|
held on the role of neutrons in nuclear reactors an
radiation protection, as well as their biological effects.

1.

Recollection and activation of prior knowledge on the
concepts related to Interaction of Radiation with Matter
and Neutrons. Source: Coursebook, Chapter 3.

Lecture: The biological effects of ionizing radiation
are examined at the cellular and tissue levels,
introducing deterministic and stochastic effects.
INational and international regulations and guidelines|
on radiation safety are also reviewed.

In-Class Activity (80 min): Students distinguis
between deterministic and stochastic effects using
dose-response graphs, and evaluate doses in differen
radiation scenarios through example calculations.
Selected provisions from radiation safety regulations|
are analyzed in group work and presented to the class.

In-Class Discussion (10 min): A discussion is held o
the importance of radiation safety practices fo
lhealthcare workers and the general public.

Recollection and activation of prior knowledge on the
concepts related to Biological Effects of Radiation,
Regulations and Guidelines on Radiation Safety.
Source: Coursebook, Chapter 4.

Lecture: The fundamental principles of externall
radiation dose calculations are explained, including]
methods for calculating doses from point and extended|
sources.

In-Class Activity (80 min): Students perform external
dose calculations using factors such as distance,
exposure time, and shielding materials; example
problems are solved to compare exposures fro
different radiation sources.

In-Class Discussion (10 min): A discussion is held o
external dose control methods (time, distance,)
shielding) used to reduce exposure for personnel
working in radiation areas.

Recollection and activation of prior knowledge on the
concepts related to External Dose Calculations. Source:
Coursebook, Chapter 5.

Midterm 1

Review of all topics covered up to the exam week.

Lecture: Methods for calculating internal doses|
resulting from the intake of radioactive materials are
explained, considering factors such as biological
distribution and half-life.

In-Class Activity (80 min): Students perform internal
dose calculations for radioactive materials taken into
the body via different routes (inhalation, ingestion) and|
evaluate the distribution of exposure across bodyj
organs using example scenarios.

In-Class Discussion (10 min): A discussion is held on|
the importance of internal exposures in medical an
industrial settings, including safety measures and dose]
limits.

Recollection and activation of prior knowledge on the
concepts related to Internal Dose Calculations. Source:
Coursebook, Chapter 6.

10

Lecture: Student presentations.

Presentation 1: Preparation of the presentations by the

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

Sayfa: 10/15



In-Class Activity: Presentation delivery.

In-Class Discussion (60 min): Discussion related to|
the presentations.

students.

11

Lecture: Student presentations.
In-Class Activity: Presentation delivery.

In-Class Discussion (60 min): Discussion related to|
the presentation.

1.

Presentation 2: Preparation of the presentations by the
students.

12

Lecture: Methods of radiation protection are explained
using the principles of time, distance, and shielding,|
and personal protective equipment and engineering
controls are illustrated with examples.

In-Class Activity (80 min): Students apply protectio
measures for different radiation sources, calculate thel
effects of shielding materials, and evaluate exposure
reduction strategies through example problems.

In-Class Discussion (10 min): A class discussion is|
held on the importance of radiation protection in daily
life and industry, challenges encountered in practice,
and possible solutions.

1.

Recollection and activation of prior knowledge on the
concepts related to Radiation Protection Methods.
Source: Coursebook, Chapter 7.

13

Lecture: Measurement devices and instrumentatio
principles used in health physics are introduced,
covering methods for measuring both ionizing and non
ionizing radiation.

In-Class Activity (80 min): Students examine various|
radiation = measurement devices (Geiger-Miille:
counters, ionization chambers, dosimeters, etc.),
demonstrate their use in practice, and perform example
measurements.

In-Class Discussion (10 min): A class discussion is|
held on the interpretation of measurement results,
device limitations, and their importance in healt
hysics applications.

1.

Recollection and activation of prior knowledge on the
concepts related to Health Physics Instrumentation.
Source: Coursebook, Chapter 8.

14

Lecture: Environmental radiation sources an
measurement methods are introduced, covering devices|
and techniques used to measure natural and artificial
radiation.

In-Class Activity (80 min): Students perform practicall
exercises to measure environmental radiation levels,|
using Geiger-Miiller counters or dosimeters to
determine radiation levels in various settings an
analyze the results.

In-Class Discussion (10 min): A class discussion is|
held on the effects of environmental radiation on
human health and ecosystems, and the importance o
interpreting measurement results.

1.

Recollection and activation of prior knowledge on the
concepts related to Measurement of Environmental
Radiation. Source: Coursebook, Chapter 9.

15

Lecture: Non-ionizing radiations (UV, visible light,
microwaves, radiofrequency, etc.) and their interactions|
with matter, as well as their biological effects, are
explained.

In-Class Activity (80 min): Students identify differen
types of non-ionizing radiation, examine devices use
to measure their effects, perform example
measurements, and apply exposure reduction methods.

In-Class Discussion (10 min): A class discussion is|
held on sources of non-ionizing radiation in daily life,|
their health effects, and safe usage practices.

Recollection and activation of prior knowledge on the
concepts related to Non-Ionizing Radiations. Source:
Coursebook, Chapter 10.

16

Final

Review of all topics covered.
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ECTS WORKLOAD TABLE

Activities Number Duration Total Workload
(Hour)

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) 22

Final (Examination Duration + Examination Prep. Duration) 24

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 ¢6ziimiinde
kullanabileceklerdir. / Use their
comprehensive theoretical
knowledge in fundamental
sciences and physics for
analysis, interpretation, and
problem-solving at an academic
level.

1)
1)
1)
I~
(>N

PS:-Z Uygulamali bilgilerini
fiziksel stireclerin
modellenmesi, deneysel tasarim
ve problem ¢oziimiinde etkili
ve amaca yonelik bigimde
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
¢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.

PS‘-4 Disiplinlerarasit  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 araglarimi
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

1))
1))
I~
I~
[°N
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I
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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

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 geligmeleri
izleyebilecek, kariyer
firsatlarini degerlendirerek

kisisel ve nmesleki gelisim
hedeflerini belirleyebilecek ve
bu hedeflere ulagmak i¢in 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.

PC-8 Bilimsel
aragtirmalarin1~ 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

19
I
I~
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I
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into account potential legal and
societal consequences of their
scientific research and
professional activities.

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

PS ;- 10 Fizik alaninda

giivenilir  bilgi  kaynaklarina
ulasarak literatlir ~ taramasi
yapabilecek ve  akademik
aragtirma tasarlayip
ylriitebileceklerdir. / Access
reliable sources of information,
conduct literature reviews, and
design and carry

out academic research in the
field of physics.

PS:-II Fizik  konularini,

teorileri, arastirmalari ve
problem  ¢6ziimlerini, 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.

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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