2021 - 2022 / FiZ412 - PHYSICS OF MEDICAL / PHYSICS OF MEDICAL

GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

PHYSICS OF MEDICAL / PHYSICS OF MEDICAL

Ders Kodu / Course Code

Fiz412

Ders Tirii / Course Type

Ders Seviyesi / Course Level

First Cycle / First Cycle

Ders Akts Kredi / ECTS 3.00
Haftalik Ders Saati (Kuramsal) / 3.00
Course Hours For Week

(Theoretical)

Haftalik Uygulama Saati / Course 0.00
Hours For Week (Objected)

Haftalik Laboratuar Saati / Course 0.00
Hours For Week (Laboratory)

Dersin Verildigi Yl / Year 3

Ogretim Sistemi / Teaching System

Face to Face / Face to Face

Egitim Dili / Education Language

Turkish / Turkish

On Kosulu Olan Ders(ler) /
Precondition Courses

Yok

None

Amaci / Purpose

Ogrencinin, medikal fizik mesleginin tipta yeri ve 6neminin bilincinde olmasi, saglik
alaninda kullanilan radyasyon cesitlerinin fayda ve zararlarini irdeleyebilmesi,
radyoterapide, radyolojide ve niikleer tipta kullanilan dozimetrelerin, teshis ve tedavi
cihazlarinin ve radyoaktif kaynaklarin 6zelliklerini ve kullanim alanlarini kavrayabilmesi,
radyasyondan korunmada gerekli 6nlemleri uygulayabilmesi hedeflenmistir.

It is aimed to provide students the abilities to be aware of the importance and place of
medical physics profession in medicine, to examine the benefits and losses of
radiation types used in the field of health, to comprehend the properties and uses of
dosimeters, diagnostic and therapeutic devices and radioactive sources used in
radiology and nuclear medicine and radiotherapy and to implement the necessary
precautions for radiation protection.

igerigi / Content

Medikal Fizigin Yeri ve Onemi Maddenin ve Atomun Yapisi. Radyasyonun Tabiati ve
Tipleri. Radyoaktivite, Dogal ve Yapay Radyoaktif Elementler. Radyasyonun Maddeyle

Etkilesmesi. Radyasyon Doz Birimleri. Taginabilir Radyasyon Olgme ve Kontrol Cihazlari.

Personel Monitoringde Kullanilan Dedeksiyon Cihazlari. Doz kalibrasyonunda kullanilan
dozimetreler ve fantomlar. Radyoterapide kullanilan radyasyon verici cihazlar ve
kaynaklar. Radyolojide kullanilan teshis cihazlari. Nikleer tipta kullanilan teshis cihazlari
ve radyoaktif elementler. Radyasyonun biyolojik etkileri. Radyasyondan korunma.

The Place and Importance of Medical Physics. Structure of Matter and Atoms. The
Nature and Types of Radiation. Radioactivity, Natural and Artificial Radioactive
Elements. Interaction of Radiation with Matter. Radiation Dose Units. Portable
Radiation Measurement and Control Equipment. Detection Devices for Personel
Monitoring. Dosimeters and Phantoms Used in the Calibration of Doses. Radiation
Transmitting Equipment and Resource Used in Radiotherapy. Diagnostic Devices
Used in Radiology. Diagnostic Devices and Radioactive Elements Used in Nuclear
Medicine. Biologic Effects of Radiation. Radiation Protection.

Onerilen Diger Hususlar / Yok None
Recommended Other

Considerations

Staj Durumu / Internship Status Yok None




Kitabi / Malzemesi / Onerilen
Kaynaklar / Books / Materials /
Recommended Reading

Khan FM. “The physics of radiation therapy”, Second and Third Edition. Lippiocott
Williams & Wilkins, Philadelphia, 1994, 2003.

Edward C. Halperin, Carlos A. Perez, Luther W. Brady “Principles and Practice of
Radiation Oncology” Third, fourth and Fifth Edition. 1997, 2003, 2008.

Khalil Arshak, Olga Korostynska “Advanced Materials and Techniques for Radiation
Dosimetry” 2006.

Michael Goitein “Radiation Oncology: A Physicist’s-Eye View” 2008.

Wolfgang Schlegel, Thomas Bortfeld, Anca-Ligia Grosu “New Technologies in Radiation
Oncology” 2006.

Arnold C. Paulino “PET-CT in radiotherapy treatment planning” 2008.

Orhan Oyar, Ufuk K. Giilsoy “Tibbi Gérlntileme Fizigi”

Atilla Ozalpan “Temel Radyobiyoloji” 2001.

Safety Reports Series No: 47 “Radiation Protection in The Design of Radiotherapy
Facilities” IAEA, 2006.

Gunter Zschornack “Handbook of X-Ray Data” 2007.

P.Mayles, A.Nahum, J.C.Rasenwald “Handbook of Radiotherapy Physics Theory and
Practice” 2007.

Pam Cherry, Angela M. Duxbury “Practical Radiotherapy Physics And Equipment” 2009.

Radiation Therapy Committe of the American Association of Physicists in Medicine
(AAPM), International Commission on Radiological Protection (ICRP), International Atomic
Energy Agency (IAEA), International Electrotechnical Commission (IEC), International
Commission on Radiation Units and Measurements (ICRU) rapor ve makaleleri.

Khan FM. “The physics of radiation therapy”, Second and Third Edition. Lippiocott
Williams & Wilkins, Philadelphia, 1994, 2003.

Edward C. Halperin, Carlos A. Perez, Luther W. Brady “Principles and Practice of
Radiation Oncology” Third, fourth and Fifth Edition. 1997, 2003, 2008.

Khalil Arshak, Olga Korostynska “Advanced Materials and Techniques for Radiation
Dosimetry” 2006.

Michael Goitein “Radiation Oncology: A Physicist’s-Eye View” 2008.

Wolfgang Schlegel, Thomas Bortfeld, Anca-Ligia Grosu “New Technologies in
Radiation Oncology” 2006.

Arnold C. Paulino “PET-CT in radiotherapy treatment planning” 2008.

Orhan Oyar, Ufuk K. Giilsoy “Tibbi Gérlntileme Fizigi”

Atilla Ozalpan “Temel Radyobiyoloji” 2001.

Safety Reports Series No: 47 “Radiation Protection in The Design of Radiotherapy
Facilities” IAEA, 2006.

Gunter Zschornack “Handbook of X-Ray Data” 2007.

P.Mayles, A.Nahum, J.C.Rasenwald “Handbook of Radiotherapy Physics Theory and
Practice” 2007.

Pam Cherry, Angela M. Duxbury “Practical Radiotherapy Physics And Equipment”
2009.

Radiation Therapy Committe of the American Association of Physicists in Medicine
(AAPM), International Commission on Radiological Protection (ICRP), International
Atomic Energy Agency (IAEA), International Electrotechnical Commission (IEC),
International Commission on Radiation Units and Measurements (ICRU) reports and
articles.

Ogretim Uyesi (Uyeleri) / Faculty
Member (Members)

Ogr. Gér. Dr. Fiz. Nezahat OLACAK

2/8




OGRENME GIKTILARI / LEARNING OUTCOMES

Tibbi Radyofizigin saglik alaninda 6nemli ve sorumluluk isteyen bir meslek oldugunun farkinda olus.

To notice that medical radyophysics is an important and responsibility needed profession in the field
of health care.

2 Radyasyon kaynaklar ve cesitleri hakkinda temel bilgileri kavrayabilme. To get basic information about the radiation sources and radiation types.

3 Radyasyonun 6zelliklerine gore kullanim alanlarini agiklayabilme. To be able to explain the area of usege according to radiation characteristics.

4 Radyasyonun fayda ve zararlarini karsilastirabilme. To be able to compare benefits and harms of radiation.

5 Radyasyon gesitlerinin madde Uzerindeki etkilerini kavrayabilme. To understand the effects of radiation types on the matter.

6 Cesitli radyasyon miktarlarinin élgiimiinde kullanilacak uygun dozimetreleri segebilme. Z&gsmstr;ef fat:j"ig)t';r?.(:hoose Sizla CEEIEE CESTREIETS el UED [ (e MEESUTIEm el e

7 Radyoterapide_, Re!d_yolojide ve Nukleer Tipta kullanilan teshis ve tedavi cihazlarinin 6zellikleri ve To _understand the properti_es_ and working principles of diagnostic and treatment devices used in
calisma prensiplerini kavrayabilme. radiology and nuclear medicine and radiotherapy

8 Radyasyonun teshis ve tedavideki 6nemini irdeleyebilme To be able to examine the importance of radiation in diagnosis and treatment.

9 Radyasyonun biyolojik etkilerinin Snemini kavrayabilme. To understand the importance of the biological effects of radiation.

10 Radyasyon gtivenligi icin gerekli dnlemleri listeleyebilme. To be able to list the measures necessary for radiation safety.

HAFTALIK DERS iCERIGi / DETAILED COURSE OUTLINE
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Hafta / Week

Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods

On Hazirlik / Preliminary

Techniques

1 Medikal fizigin yeri ve 6nemi.

The place and importance of medical physics.

Teorik Dersler / Theoretical Uygulama Lab ?g{ﬁ;ﬂ;}ﬁgg&i\éz Methods On Hazirlik / Preliminary

Techniques

2 Maddenin ve atomun yapisi, eksitasyon ve iyonizasyonu.

The structure of matter and atom; the excitation and ionization.

Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
3 Radyasyon tanimi, elektromanyetik ve partikiiler radyasyonlarin elde
ediligleri ve dzellikleri.
Definition of radiation, electromagnetic and particular radiation obtain
and properties.
. . Ogretim Yont - _
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(rlgri/?rgsgig Methods On Hazirlik / Preliminary
Techniques
4 Radyoaktivite, dogal ve yapay radyoaktif elementler, radyoaktif
bozunma, yarim hayat, ¢ekirdek béliinmesi ve birlesmesi olay!.
Radioactivity, natural and artificial radioactive elements, radioactive
decay, half life, nuclear division and fusion.
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁgll(rlnerils)l'gt:é?]i\r’:; Methods On Hazirlik / Preliminary
Technigues
Radyasyonun madde ile etkilesmesi (fotoelektrik, kompton, cift
5 olusum olaylari, fotodisintegrasyon, koherent sacilma, eksitasyon,

uyarilma ve i1sinlarin absorbsiyonu.)

The interaction of radiation with matter (photoelectric, kompton, pair
production, fotodisintegrasyon, coherent scattering, excitation,
excitation and absorption of radiation.
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
Aktivite, doz miktari, absorbe doz ve esdeger doz birimleri, Lineer
6 eneriji transferi.
Activity, amount of dose, absorbed dose and dose equivalent units,
linear energy transfer.
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁgll(rlnerils)l'gt:é?]i\rgz Methods On Hazirlik / Preliminary
Technigues
Tasinabilir radyasyon dlgme ve kontrol cihazlari (gazh algilayicilar,
7 yari iletken algilayicilar, sintilasyon algilayicilari.)
Portable radiation measuring and control devices (gas sensors,
semiconductor detectors, scintillation detectors.)
. . Ogretim Yont - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(l?;ri/s)rgsgiﬁz Methods On Hazirlik / Preliminary
Techniques
8 Ara sinav
Midterms
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
Personel monitoringde kullanilan dedeksiyon cihazlari (film, TLD,
9 kalem ve bilek dozimetreler.)
Detection equipment used for personel monitoring (film, TLD, wrist
and pen dosimeters.)
. . Ogretim Yont - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁiw:eri/?rr;:(r‘}]ﬁ\rg Methods On Hazirlik / Preliminary
Techniques
Doz kalibrasyonunda kullanilan dozimetreler ve fantomlar
(Dozimetreler: lyon odalari, film dozimetreler, diyot dedektorler,
termoliiminesans dozimetreler (TLD), elektronik portal goriintileme
10 cihazlari, 2D array, jel dozimetreler, Fantomlar: Kati ve su fantomlari,

antropoformik fantom.)

Dosimeters and phantoms used in the calibration of Doses.

( Dosimeters: lon chambers, film dosimeters, diode detectors,
thermoluminescence dosimeters (TLD), Electronic portal imaging
devices, 2D array, gel dosimeters. Phantoms: Solid and water
phantoms, antropomorphic phantom)
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
Konvansiyonel ve BT simlatérler, Lineer hizlandiricilar, kobalt-60 ve
11 brakiterapi cihazlan.
Conventional and CT simulators, linear accelerators, cobalt-60 and
brachytherapy units
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁgll(rlnerils)l'gt:é?]i\r’:; Methods On Hazirlik / Preliminary
Technigues
Roéntgen 1sini cihazlan, Bilgisayarli Tomografi (BT), Manyetik
12 Rezonas Gorlintileme (MRG) cihazlar ve Ultrasonografi (US).
X-ray equipment, computed tomography (CT), magnetic resonance
imaging (MRI) devices, ultrasonography (US)
. . Ogretim Yont - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(l?;ri/s)rgsgiﬁz Methods On Hazirlik / Preliminary
Techniques
Goriuntusitz ve géruntuld tani uygulamalan, radyonuklidlerin elde
edilmesi, planar goriintiileme, SPECT (single photon emission
13 computed tomography) goriintiileme, PET (pozitron emission
tomography) ve PET-CT gériintileme, tedavi edici nikleer tip.
With and without imaging diagnostic applications, radionuclides
acquisition, planar imaging, SPECT (single photon emission
computed tomography) and PET-CT imaging, therapeutic nuclear
medicine
. . Ogretim Yont - o
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁi:(l?;ri/%gsgiﬁz Methods On Hazirlik / Preliminary
Techniques
Radyasyonun biyolojik etkileri. (somatik ve kalitsal etkiler, akut
14 radyasyon sendromlari, bolgesel radyasyon hasarlari).
Somatic and genetic effects, acute radiation syndrome, regional
radiation damage.
. . Ogretim Yontem ve .. _
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
Radyasyondan korunma ilkeleri, doz sinirlamalari ve alinmasi
15 gereken dnlemler.
Principles of radiation protection, dose limits and measures to be
taken.
. . Ogretim Yoéntem ve % _
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
16 Final sinavi
Final Exam
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DEGERLENDIRME / EVALUATION

Yanyil (Yil) igi Etkinlikleri / Term (or Year) Learning Activities

Sayi/
Number

Katki Yuzdesi /
Percentage of
Contribution (%)

Ara Sinav / Midterm Examination 100
Toplam / Total: 100
Basari Notuna Katki Y{izdesi / Contribution to Success Grade(%): 40

Katki Yiizdesi /

Yanyil (Yil) Sonu Etkinlikleri / End Of Term (or Year) Learning Activities NSayl / Percentage of
umber L o
Contribution (%)
Final Sinavi / Final Examination 100
Toplam / Total: 100
Basari Notuna Katki Y{izdesi / Contribution to Success Grade(%): 60
Etkinliklerinin Basari Notuna Katki Yiizdesi(%) Toplami / Total Percentage of Contribution (%) to Success Grade: 100

Degerlendirme Tipi / Evaluation Type:

IS YUKU / WORKLOADS
Siiresi | Toplam Is Yiikii
L Sayi/ (Saat) / (Saat) / Total

Sl e Uiani ees Number | Duration Work Load

(Hours) (Hour)
Ara Sinav / Midterm Examination 1 2.00 2.00
Final Sinavi / Final Examination 1 2.00 2.00
Derse Katilim / Attending Lectures 14 3.00 42.00
Alan Gezisi / Field Trip 1 4.00 4.00
Ara Sinav igin Bireysel Calisma / Individual Study for Mid term Examination 1 20.00 20.00
Final Sinavi igiin Bireysel Calisma / Individual Study for Final Examination 1 20.00 20.00
Toplam / Total: 19 51.00 90.00

Dersin AKTS Kredisi = Toplam Is Yiikii (Saat) / 30.00 (Saat/AKTS) = 90.00/30.00 = 3.00 ~ 3.00 / Course ECTS Credit = Total Workload (Hour) / 30.00 (Hour / ECTS) = 90.00 / 30.00 = 3.00 ~ 3.00

718




PROGRAM VE OGRENME CIKTISI / PROGRAM LEARNING OUTCOMES

Ogrenme Ciktilari / Learning Outcomes

Program Ciktilari / Program Outcomes

1.1.1

1.1.2

1.1.3

1.1.4

1.1.5

1.1.6

1.1.7

1.1.8

1.1.9

1.1.1

1.1.1

1.1.1

1.1.1

1.1.1

1.1.1

1.Tibbi Radyofizigin saglik alaninda 6nemli ve sorumluluk isteyen
bir meslek oldugunun farkinda olus. / To notice that medical
radyophysics is an important and responsibility needed profession
in the field of health care.

2.Radyasyon kaynaklar ve gesitleri hakkinda temel bilgileri
kavrayabilme. / To get basic information about the radiation
sources and radiation types.

3.Radyasyonun 6zelliklerine gore kullanim alanlarini
aciklayabilme. / To be able to explain the area of usege according
to radiation characteristics.

4 Radyasyonun fayda ve zararlarini karsilagtirabilme. / To be able
to compare benefits and harms of radiation.

5. Radyasyon cesitlerinin madde lzerindeki etkilerini
kavrayabilme. / To understand the effects of radiation types on the
matter.

6.Cesitli radyasyon miktarlarinin lglimiinde kullanilacak uygun
dozimetreleri segebilme. / To gain the ability to choose suitable
radiation dosimeters for use in the measurement of various
amounts of radiaton.

7.Radyoterapide, Radyolojide ve Nukleer Tipta kullanilan teghis ve
tedavi cihazlarinin ézellikleri ve ¢alisma prensiplerini
kavrayabilme. / To understand the properties and working
principles of diagnostic and treatment devices used in radiology
and nuclear medicine and radiotherapy

8.Radyasyonun teshis ve tedavideki 6nemini irdeleyebilme / To be
able to examine the importance of radiation in diagnosis and
treatment.

9.Radyasyonun biyolojik etkilerinin Gnemini kavrayabilme. / To
understand the importance of the biological effects of radiation.

10.Radyasyon guivenligi icin gerekli 6nlemleri listeleyebilme. / To be
able to list the measures necessary for radiation safety.

Katki Dlzeyi / Contribution Level : 1-Cok Diistk / Very low, 2-Diistik / Low, 3-Orta / Moderate, 4-Yuksek / High, 5-Cok Yiiksek / Very high
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