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Dersin icerigi: A large number of Monte Carlo simulation packages have been developed for

modeling of nuclear processes in a variety of applications, including high

energy physics, and medical imaging. Each package has its own advantages,

disadvantages and levels of reliability. Even though packages such as Geant3,

EGS4, MCNP, and Geant4 provides well-validated physics models, geometry

modeling tools, and efficient visualization utilities; they are not

straightforward to use for implementation of PET and SPECT detectors. In

addition, they are lacking validation, accuracy and support [1]. The Geant4

application for tomographic Emission (GATE), on the other hand, is flexible

enough to model any detector design and can easily visualize new applications.

In this lecture, we will focus on GATE simulation to simulate nuclear medicine

imaging devices. GATE allows users to describe the source, detector

movement, source movement, dead time, time of flight, tracer kinetics, and

source decay kinetics, visualization. This feature allows users to simulate time

curves by taking into account the realistic acquisition conditions such as

cardiac motions, movement of the patient, rotation of the scanner, cardiac

motions, or how the activity distribution changes by time. Furthermore, GATE

can handle complicated phantoms such as voxelized and analytical phantoms.
Ogrenme Kazammlari:  {lgili kavramlari/kuramlari anlayabilecek

Ilgili kavram/kuramlarin gecerliligini tarigabilecek

[lgili kavram/kuramlarin, ger¢ek hayattaki muhtemel uygulamalarini

tartigabilecek ve Oneriler sunabilecek

[lgili kavram/kuramlar1 gergek hayata/verilen diger durumlara/vakalara

uygulayabilecek

Ilgili kavram/kuramlarin gergek hayatta var olan uygulamalarini elestirel

olarak analiz edebilecek

Farkli kavram ve kuramlari kendi 6zgiin yaklasimlarini yaratbilmek i¢in

sentezleyebilecek

Ilgili kavramlarla ilgili 6zgiin bir yaklasim gelistirebilecek

Sunum(lara)a hazirlik

Verilen olgiitlere gore kendi ¢alismalarini degerlendirebilecek

Verilen olgiitlere gore arkadaglarinin ¢alismalarimi degerlendirebilecek

Yeni yaklasim gelistirebilecek/yaratabilecek

Verilen parametreler ¢ergevesinde yeni bir {iriin gelistirebilecek/yaratabilecek

Verilen ¢aligmay1 bagimsizca yiiriitebilecek

Verilen bir ¢alisma iizerinde grup halinde ¢alisabiliecek

flgli kavramlari sayabilecek ve agiklayabilicek

Ogrenmenin degerini takdir edecek

Akademik bir makale iiretmek icin secilen kaynak gosterme bigiminin

ilkelerini uygulayabilecek

Hedeflenen becerileri gelistirebilecek



Dersin Amaclari:

Ogrenci Is Yiikii:

AKTS Formiilii:
Kaynaklar:

Degerlendirme:

Ise Yerlestirme(Staj):
On Kosul Ders Kodlari:
. Hafta (19 — 23 Eyliil)
. Hafta (26 — 30 Eyliil)
. Hafta (3 — 7 Ekim)

. Hafta (10 — 14 Ekim)
. Hafta (17 — 21 Ekim)
. Hafta (24 — 28 Ekim)
. Hafta (31 - 4 Kasim)
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8. Hafta (7 - 11 Kasim)
9. Hafta (14 — 18 Kasim)

Belirlenen kavram(lart) agiklamak/anlatmak

Ilgili kavram(lar)la alakal farkindalik yaratmak ve bunu gelistirmek.
Belirlenen kavram(lar)in gecerliligini tartigmak.

Secilen/belirlenen becerileri gelistirmek

Segilen konularin derinlemesine/detayli bir sekilde incelemek

Belirlenen kavram/kuram/konularla ilgili 6grencilerin var olan bilgilerini
gelistirmek

Segilen kavramlar baglaminda 6grencilerin fikirlerini/bilgilerini/kavrayislarini
gelistirmek

Belirlenen kavram/kuram/konularla ilgili 6grencilerle var olan bilgilerini
yenilemek

Yeniligi tegvik etmek

Elestirel diisiinceyi gelistirmek

Derse hazirlik

Ders saatleri

Ara smav

Ara sinava hazirlik

Final smavi

Final siavina hazirlik
Proje(ler)/makale(ler) i¢in arastirma
Proje yazimi

Grup calismasi

Odev(ler)

150/30=5
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Attendance: 5%
Project:20%
Homeworks:10%
Midterm Exam:20%
Final Exam:40%

Overview of the main steps of Monte Carlo simulation.
Medical imaging simulation tools such as GATE, GAMOS.
Introduction of a phantom geometry.

Building a phantom geometry in GATE environment.
Introduction of physics processes in GATE

Setting-up physics parameters

Applying Initialization setting-up the digitizer, setting-up the source, defining
data outputs, starting an acquisition in GATE simulation.
Mid Term



10.

11.

12.
13.

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

Introduction of how to create a volume, axes, defining a material, defining a
color or an appearance, enabling or disabling a volume, describing a volume,
repeating a volume, linear repeater, ring repeater, cubic array repeater,
quadrant repeater, Sphere repeater, rotation.

Hafta (21 — 25 Kasim) Building a volume, , axes, defining a material, defining a color or an

Hafta (28 - 2 Arahk)

Hafta (5 — 9 Aralik)
Hafta (12 -16 Aralik)

appearance, enabling or disabling a volume, describing a volume, repeating a
volume, linear repeater, ring repeater, cubic array repeater, quadrant repeater,
Sphere repeater, rotation in Gate simulation.

Introduction of an alignment, moving a volume, orbiting, wobbling, updating
in GATE simulation.

Applying an alignment, moving a volume, orbiting, wobbling, updating.
Define nuclear medicine imaging systems such as cylindricalPET, CPET, CT
and SPECTHead in GATE environment

Hafta (19 - 23 Aralik) Review
Hafta (24 — 30 Arahk) FINAL SINAVLARI HAFTASI

Hafta
Hafta
Hafta
Hafta
Hafta
Hafta
Hafta
Hafta
Hafta
Hafta
Hafta
Hafta
Hafta




