FiZiK ANABILIM DALI

YUKSEK LiSANS PROGRAMI

ZORUNLU DERSLER:
KOD DERSIN ADI DERSI VEREN OGRETIM UYESI U | K |E
FZ-5070 Proje Yazim1 ve Akademik | Prof. Dr. Faruk SOYDUGAN 0 3 7,5
Sunum Teknikleri Prof. Dr. Esin SOYDUGAN
Dog. Dr. Hiiseyin CAVUS
Dog. Dr. Kivang SEL
FZ-5083 Proje Yazimi ve Akademik | Prof. Dr. Faruk SOYDUGAN 0 3 7,5
Sunum Teknikleri Prof. Dr. Esin SOYDUGAN
Dog. Dr. Hiiseyin CAVUS
Dog. Dr. Kivang SEL
FBE Seminer Tlgili Ogretim Uyeleri 2 1 7,5
FBE Uzmanlik Alan Dersi Tlgili Ogretim Uyeleri 0 8 30
SECMELI DERSLER
GUZ YARIYILI
KOD DERSIN ADI DERSI VEREN OGRETIM UYESI T U/ K| E
FZ 5003 | Istatistik Mekanik Prof. Dr. Ismail TARHAN 310 3 |75
.. . i Yrd. Dog. Dr. Melis ULU DOGRU
FZ 5005 | Fizikte Matematiksel Yontemler I Prof Dr. ismail TARHAN 3101 31|75
FZ 5007 | Degisen Yildizlar Prof. Dr. Esin SOYDUGAN 310 3175
FZ 5009 | Ileri Niimerik Analiz Yrd. Dog. Dr. Melis ULU DOGRU 310 3|75
Yrd. Dog. Dr. Sibel SEN
FZ 5011 | ileri Niikleer Fizik I Dog. Dr. Emine Dilara ATALAY 3101 3 (75
Dog. Dr. Ayse KUCUKARSLAN
FZ 5013 | Grup Teorisi ve Fizikte Uygulamalar1 I | Yrd. Dog. Dr. Melis ULU DOGRU 310 3175
Prof. Dr. Thsan YILMAZ
. .. Prof. Dr. Ismail TARHAN
FZ 5015 | Kozmolojiye Giris I Yrd. Doc. Dr. Melis ULU DOGRU 3101 31|75
Yrd. Dog. Dr. Sezgin AYGUN
Prof. Dr. Ahmet ERDEM
Dog. Dr. Caner CICEK
FZ 5017 | Yildizlarmn i¢ Yapisi I Prof. Dr. Faruk SOYDUGAN 3101 31|75
Prof. Dr. Esin SOYDUGAN
Yrd. Dog. Dr. Giilnur GUN
e Dog. Dr. Mustafa KURT
FZ 5019 | Molekiil Fizigi | Prof Dr. Serhat OZDER 3101 3 (75
FZ 5021 | Lazer Tasarim ggg g: ﬁiﬂgﬁ%&ﬁ? 3101 3 (75
FZ 5023 | Yiiksek Enerji Astrofizigi | Yrd. Dog. Dr. Giilnur GUN 310 3 |75
Prof. Dr. Ismail TARHAN
FZ 5025 | Goreli Alanlar Kurami I Yrd. Dog. Dr. Melis ULU DOGRU 3/01| 3|75
Yrd. Dog. Dr. Sezgin AYGUN
Prof. Dr. Serhat OZDER
FZ 5027 | ileri Katihal Fizigi I Prof. Dr. Vildan BILGIN 3101|3175
Dog. Dr. Kivang SEL
FZ 5029 | Cok Pargacikli Sistemler Kurami I Prof. Dr. Serhat OZDER 310 3 |75
FZ 5031 | Silikon Teknolojisinin Temelleri I gg? g;: \S/ffggfl %szg; 3103 |75




Dog. Dr. Kivang SEL

Dog. Dr.Ayse KUCUKARSLAN

FZ 5033 | Kuantum Alanlar Kurami I Prof Dr. thsan YILMAZ 3101 31|75
- .. Prof. Dr. Ismail TARHAN
FZ 5035 | Biiyiik Patlama ve Niikleosentez Prof Dr. thsan YILMAZ 310 3175
FZ 5037 | Cekirdek Fizigi I Dog. Dr. Emine Dilara ATALAY 3101 3 |75
FZ 5039 | Niikleer Reaktér Kurami ggg: g;:fg;“ggg%ﬁgﬁ:g 3103 |75
Prof. Dr. Serhat OZDER
FZ 5041 | Materyal Bilimi ve Optoelektronik Prof. Dr. Vildan BILGIN 310 31|75
Dog. Dr. Kivang SEL
. . Prof.Dr. Ismail TARHAN
FZ 5043 | Alternatif Enerji Kaynaklar1 I Prof Dr. Osman DEMIRCAN 3/01| 3 (75
FZ 5045 | Fizikte Akigkanlar Dinamigi Yrd. Dog. Dr. Hiiseyin CAVUS 310 3 |75
e Dog. Dr. Hilal GOKTAS
FZ 5047 | Plazma Fizigi Dog. Dr. Hiiseyin CAVUS 3101 31|75
FZ 5049 | Radyo Astronomi [ Prof. Dr. Osman DEMIRCAN 310 3 |75
Prof. Dr. Osman DEMIRCAN
Prof. Dr. Ahmet ERDEM
FZ 5051 | Yildizlararasi Ortam Prof. Dr. Caner CICEK 3101 31|75
Prof. Dr. Esin SOYDUGAN
Prof. Dr. Faruk SOYDUGAN
Prof.Dr. Osman DEMIRCAN
Prof.Dr. Ahmet ERDEM
FZ 5053 | Isikolgiime Giris Prof. Dr. Caner CICEK 3101 3 (75
Prof. Dr. Faruk SOYDUGAN
Prof. Dr. Esin SOYDUGAN
Prof. Dr. Osman DEMIRCAN
Prof. Dr. Ahmet ERDEM
FZ 5055 | Tayfbilim Dog. Dr. Caner CICEK 3101 31|75
Prof. Dr. Faruk SOYDUGAN
Prof. Dr. Esin SOYDUGAN
FZ 5057 | X-Isin Astronomisi I Yrd. Dog. Dr. Giilnur GUN 3103175
Prof. Dr. Ahmet ERDEM
Prof. Dr. Caner CICEK
FZ 5059 | Yildizlarda Enerji Uretimi Prof. Dr. Faruk SOYDUGAN 3101 31|75
Prof. Dr. Esin SOYDUGAN
Yrd. Dog. Dr. Giilnur GUN
FZ 5061 | Reaktor Fizigi Dog. Dr. Emine Dilara ATALAY 310 3 |75
FZ 5063 | Radyasyon ve Saglik Fizigi Dog. Dr. Emine Dilara ATALAY 310 3 |75
Prof. Dr. Ismail TARHAN
FZ 5067 | Kozmolojide Secilmis Konular I Yrd. Dog. Dr. Sezgin AYGUN 310 3 |75
Yrd. Dog. Dr. Melis ULU DOGRU
FZ 5069 | Riizgar Enerjisi Uygulamalari I Prof. Dr. Ismail TARHAN 310 3175
FZ 5071 | Atmosfer Fizigi Prof. Dr. Ismail TARHAN 310 31|75
FZ 5073 | Giiriiltii ve Titresim Fizigi Prof. Dr. Ismail TARHAN 310 3 |75
FZ 5075 | Ince Film Teknolojisi I Prof. Dr. Vildan BILGIN 3103175
FZ 5077 | Ileri Optik Tasarim I Dog. Dr. Mustafa KURT 310 3 |75
FZ 5079 | Spektroskopik Yontemler I Yrd. Dog. Dr.Sibel SEN 310 3175
Fz 5081 | Radyasyon Transportunda Saysal Dog. Dr. Emine Dilara ATALAY 300|375
Yontemler
FZ 5085 | Enerjiye Giris Yrd. Dog. Dr. Sezgin Aygiin 310 3 |75




BAHAR YARIYILI

KOD DERSIN ADI DERSI VEREN OGRETIM UYESI T | U| K | E
Prof. Dr. Ismail TARHAN
FZ 5002 | ileri Elektromanyetik Teori I Dog. Dr. Hilal GOKTAS 3 0 3 7,5
Dog. Dr. Hiiseyin CAVUS
Lo . Prof. Dr. Ismail TARHAN
FZ 5004 | Ileri Kuantum Mekanigi I Prof Dr. Serhat OZDER 3 0 3 7,5
FZ 5006 | Uzaktan Algilama TeknikleriI | Prof. Dr. Osman DEMIRCAN 3 0 3 7,5
Prof. Dr. Ahmet ERDEM
Astronomi Aletleri ve G6zlem Dog. Dr. Cener CICEK
FZ 5008 | rexnikleri Prof. Dr. Faruk SOYDUGAN 3037
Yrd. Dog. Dr. Giilnur GUN
FZ 5010 | Spindrler Kurami Prof. Dr. Thsan YILMAZ 3 0 3 7,5
Fz 5012 | Orup Teorisi ve Fizikie Prof. Dr. ihsan YILMAZ 3 10| 3 |75
Uygulamalari I1
. e e Prof. Dr. Thsan YILMAZ
FZ 5014 | Yiiksek Enerji Fizigi Yrd. Dog. Dr. Oktay YILMAZ 3 0 3 7,5
Prof. Dr. Thsan YILMAZ
et ey s Prof. Dr. Ismail TARHAN
FZ 5016 | Biiyiik Bilesik Alanlar Kurami Yrd. Dog. Dr. Melis ULU DOGRU 3 0 3 7,5
Yrd. Dog. Dr. Sezgin AYGUN
. Prof. Dr. Serhat OZDER
FZ 5018 | Optoelektronik Dog. Dr. Mustafa KURT 3 0 3 7,5
Prof. Dr. Thsan YILMAZ
1 Prof. Dr. Ismail TARHAN
FZ 5020 Goreli Alanlar Kurami I1 Yrd. Dog. Dr. Melis ULU DOGRU 3 0 3 7,5
Yrd. Dog. Dr. Sezgin AYGUN
Fz 5022 | GOk Parcacikls Sistemler Prof, Dr. Serhat OZDER 310 3 |75
Kuramu IT
Silikon Teknolofisini Prof. Dr. Serhat OZDER
FZ5024 | o lon SO Prof. Dr. Vildan BILGIN 3 00| 3 |75
emetie Dog. Dr. Kivang SEL
e Prof. Dr. . Ismail TARHAN
FZ 5026 | Parcacik Fizigi ve Uygulamalar Yrd. Dog. Dr. Oktay YILMAZ 3 0 3 7,5
Prof. Dr. thsan YILMAZ
o qe1s Prof. Dr. Ismail TARHAN
FZ 5028 | Gorelilik Kuram Yrd. Dog. Dr. Melis ULU DOGRU 3 0 3 7,5
Yrd. Dog. Dr. Sezgin AYGUN
.. . . Prof.Dr. Ismail TARHAN
FZ 5030 | Fizikte Geometri ve Topoloji Prof Dr. thsan YILMAZ 3 0 3 7,5
e Prof. Dr. Osman DEMIRCAN
FZ5032 | Uzay Fizigi Prof. Dr. Faruk SOYDUGAN 3037
FZ 5034 | Cekirdek Fizigi I Dog. Dr. Emine Dilara ATALAY 3 0 3 7,5
FZ 5036 | Manyetohidrodinamik Dog. Dr. Hiiseyin CAVUS 3 0 3 7,5
FZ 5038 | Fiziksel Arkeometri Prof. Dr. Osman DEMIRCAN 3 0 3 7,5
FZ 5040 | Alternatif Enerji Kaynaklar: I Prof. Dr. Ismail TARHAN 3 0 3 7,5
Prof. Dr. Osman DEMIRCAN
Prof. Dr. Ahmet ERDEM
FZ 5044 | lleri Isikolgiim Dog. Dr. Cener CICEK 3 0 3 7,5
Prof. Dr. Faruk SOYDUGAN
Prof. Dr. Esin SOYDUGAN
FZ 5046 | Noétron Transport Teorisi Dog. Dr. Emine Dilara ATALAY 3 0 3 7,5
FZ 5050 | X Ism Astronomisi II Yrd. Dog. Dr. Giilnur GUN 3 0 3 7,5
. . . Prof.Dr. Osman DEMIRCAN
FZ 5052 | Yildiz Sismolojisi I Prof Dr. Esin SOYDUGAN 3 0 3 7,5
Prof. Dr. Osman DEMIRCAN
FZ 5054 | Etkilesen Cift Yildizlar I Prof. Dr. Ahmet ERDEM 3 0 3 7,5

Prof. Dr. Caner CICEK




Prof. Dr. Faruk SOYDUGAN

Prof. Dr. Esin SOYDUGAN
FZ 5058 | Ileri Optik Tasarim II Dog. Dr. Mustafa KURT 3 0 3 7,5
FZ 5060 | Riizgar Enerjisi Uygulamalari Il | Prof. Dr. Ismail TARHAN 3 0 3 7,5
FZ 5062 | Ince Film Teknolojisi II Prof. Dr. Vildan BILGIN 310 3 7,5
FZ 5064 | Fizikte Sembolik Hesaplama Prof. Dr. Hiisnii BAYSAL 3 0 3 7,5
FZ 5066 | Spektroskopik Yontemler I1 Yrd. Dog. Dr.Sibel SEN 3 0 3 7,5
Fz 5068 | Biyomedikal Goriintiileme Dog. Dr. Emine Dilara ATALAY 310 3 |75

Sistemleri

FZ 5072 | Eneriji ve Is Giivenligi Yrd. Dog. Dr. Sezgin AYGUN 3 0 3 7,5

DERS iCERIKLERI

FZ 5002 ileri Elektromanyetik Teori I: Vektor ve tensor analiz, elektrostatik, elektrostatik
enerji, siga, smir deger problemleri, konformal doniisiimler, degiskenlerine ayirma, Green
fonksiyonu, ¢ok kutuplu agilim, elektrik uclanmasi ve atomik modeller, yon-bagimli ortamlar,
cizgi tlimlevi (contour integral) ve frekans bagimli dielektrik sabit ve uygulamalar, dielektrik
malzemeler, elektrostatik enerji, sinir deger problemleri.

FZ 5002 Advanced Electromagnetic Theory I: Vector and tensor analysis, electrostatics,
electroststic energy, capacitance, boundry value problems, conformal mapping, variable
separation, Green’s functions, multipole expansion, electric polarization and atomic models,
anisotropic media, contur integration and application to frequency-dependent dielectric
constant, dielectrics, electrostatic energy, boundry value problems

FZ 5003 istatistik Mekanik : Klasik istatistik, kuantum istatistigi, boliinme fonksiyonu,
ideal Fermi gazi, ideal Bose gazi, Ising modeli ve isatistiksel mekanigin bazi uygulamalar1.

FZ 5003 Statistical Mechanics: Elements of the classical and quantum statistics, the partition
function, ideal Fermi gas, ideal Bose gas, Ising model and some applications of statistical
mechanics.

FZ 5004 ileri Kuantum Mekanigi I : Schrodinger ve Heisenberg bakis, etkilesim olaylart,
kuantum mekaniginin genel kurami, yol integrali (path integral) formulasyonu, yoriinge acisal
momentumu ve spin agisal momentumu, merkezcil potansiyel problemler, Wigner-Eckart
teoremi, kuantum mekaniginde simetri, sacilma teorisi, zaman-bagimsiz pertiirbasyonlar ve
kismi dalgalar, faz kaymasi, 6zdes parcaciklar ve Ozellikleri, tedirginlik kurami, zaman-
bagimli ve zaman-bagimsiz tedirginlikler i¢in yaklagim yontemleri, yayicilar.

FZ 5004 Advanced Quantum Mechanics I : General theory of quantum mechanics
including the Schrodinger, Heisenberg, and interaction pictures, the path integral formulation,
orbital angular momentum and spin angular momentum, addition of angular momenta, central
potential problems, Wigner-Eckart theorem, symmetry in quantum mechanics, scattering
theory, time-independent perturbations and partial waves, phase shift, identical particles and




its behaviour, time-dependent perturbations, approximation methods for time-independent and
time-dependent perturbations, propagators.

FZ 5005 Fizikte Matematiksel Yontemler I : Karmal analiz, matematiksel fizikte Ozel
fonksiyonlar, kismi diferansiyel denklemler.

FEZ 5005 Mathematical Methods in Physics I: Functions of a complex variable, special
functions of mathematical physics, partial differential equations.

FZ 5006 Uzaktan Algilama Teknikleri I : Uzaktan algilamanin tanimi ve gelisimi,
elektromanyetik spektrum, atmosferik (radyometrik) diizeltmeler, yeryiiziindeki nesnelerin
yansitma Ozellikleri, algilayicilar, uydular ve diger platformlar, yoriingeler, goriintii tiirleri ve
temel analiz yontemleri, uygulama alanlari.

FZ 5006 Remote Sensing Techniques I : Description and devolopment of remote sensing,
electromagnetic spectrum, atmospheric (radiometric) corrections, reflection properties of
objects on earth, detectors, satellites, air platforms, satellite orbits, image classification,
applications

FZ 5007 Degisen Yildizlar : Yapisal degisenler, geometrik degisenler, zonklayan yildizlar,
patlayan yildizlar, yakin-6rten degisen yildizlar, donen degisen yildizlar, kataklismik
degisenler, x-151n ¢iftleri.

FZ 5007 Variable Stars : Structural variables, geometrical variables, pulsating stars, bursting
stars, close-eclipsing variable stars, rotating variable stars, cataclismic variables, x-ray
binaries.

FZ 5008 Astronomi Aletleri ve Gozlem Teknikleri: Giris, gok cisimlerinin spektrumu, tim
dalgaboylarinda gozlem yapmanin gerekligi, geometrik optik, optik teleskoplar, alicilar ve
aletler, Fiziksel optik, dalga optigi, Radyo teleskoplar ve teknikler, Kizilotesi ve mordtesi
gozlemler, X-151n1 ve gamma 1sm1 goézlemleri, kozmik 1smlar, nétrinolar ve gravitasyonel
dalgalar, COMU Gozlemevinde kullanilan teleskoplar ve aletler, COMU Ulupmar
Gozlemevinde uygulanan fotoelektrik 1s1kélgim ve CCD 1sikdlgiim  ¢alismalari,
Gozlemevinde uygulamalar.

FEZ 5008 Astronomical Instruments and Observational Techniques: Introduction: spectra
of astronomical objects, demonstrate the necessity of observations at all wavelengths,
geometrical optics, optical telescopes, optical detectors and instruments, physical optics, wave
optics, radio telescopes and techniques, infrared observations, ultraviolet observations, x-ray
and gamma-ray observations, cosmic rays, neutrinos and gravitational waves, COMU
Ulupmar Observatory’s telescopes and instruments, photoelectric photometry and CCD
photometry at the COMU Observatory, sample observations

FZ 5009 ileri Niimerik Analiz : Niimerik analize giris, diferansiyel denklemler ve siir
degeri problemleri, 6zel fonksiyonlar, matris islemleri, Monte Carlo yontemi ve uygulamalari.

FZ 5009 Advanced Numerical Analysis : Introduction to numerical analysis, differantial
equations and boundary value problems, special functions, matrix algebra, Monte Carlo
method and its applications.




FZ 5010 Spinorler Kuramm : Vektor uzaylar1 ve i¢ carpimlar, vektor cebiri ve bunlarin
temsili, manifoldlar {izerindeki Clifford hesaplari, Dirac denklemi, Dirac denkleminin
kovaryanslhigi, ters akimlar.

FEZ 5010 Theory of Spinors : Vector spaces and interior multiplications, vector algebra and
their representation, Clifford calculations on manifolds, Dirac equation, covarians of Dirac
equation, reverse currents

FZ 5011 ileri Niikleer Fizik I: Cekirdegin temel 6zelikleri, niikleer modeller, bilesik
cekirdek, niikleer momentum ve spektrum, niikleer kuvvetler, niikleer reaksiyonlar ve tesir
kesitleri, radyoaktivite ve niikleer stabilite, niikleer kabuk yapisi, donme durumlari.

FZ 5011 Advanced Nuclear Physics I The fundamental properties of nuclei, nuclear
models, compound nucleus, nuclear moments and spectra, nuclear forces, nuclear reactions
and cross sections, radioactivity and nuclear stability, nuclear shell structure, nuclear
collective modes, rotational states.

FZ 5012 Grup Teorisi_ve Fizikte Uygulamalan II : Indirgenebilir temsiller, Nokta
gruplarmin indirgenemez temsilleri, Biiyiik ortogonallik terimi, Izdiisiim operatdrleri ve
ozellikleri, Karakter tablolarmin olusturulmasi i¢in kurallar, Temsil teorisinin kuantum
mekanikteki 6nemi, Se¢im kurallari, Grup teorisinin molekiillere uygulanmasi, Infrared ve
Raman spektrumlari, Hibrid orbitalleri, s-p baglari.

FZ 5012 Group Theory and Applications in Physics Il : Reductable representations,
Unreductable representations of point groups, Big orthagonal term, Projection operators and
their properties, Instructions on forming character tables, Importance of representing theory in
quantum mechanic, Selection rules, Applications of group theory to molecules, Infrared and
Raman spectrums, Hibrid orbitals, S-p bonds.

FZ 5013 Grup Teorisi ve Fizikte Uygulamalar I : Atom ve molekiil elektronlarinin
permiitasyon simetrisi, antisimetrik determinant dalga fonksiyonu, atom ve molekiillerin
geometrik simetrisi, geometrik simetri islemlerin o6zellikleri, grubun tanimi, D3 grubunun
carpim tablosu, dogrudan c¢arpim, grup elemanlarinin smniflara ayrilmasi, gruplarin
izomorfizm ve homomorfizm Ozellikleri, Abelyen ve Abelyen olmayan nokta gruplar,
molekiillerin nokta gruplarinin belirlenme yontemi, nokta gruplarinin matris temsilleri, euler
acilari, simetri islemlerinin Euler agilariyla ifadesi, nokta gruplarmin fonksiyon uzaylari.

FZ 5013 Group Theory and Applications in Physics I : Permutation symetry of electrons
of atom and molecules, anti-symetric determinant wave function, geometrical symmetry of
atom and molecules, properties of geometrical symmetry processes, definition of group,
multiplication table of D; group, direct product, classification of group elements,
isomorphism and homomorphism properties of groups, Abelian and non-Abelian point
groups, determination methods of molecular-point-groups, matrix representations of point
groups, Euler angles, Euler notation of symetry processes, function spaces of point groups.

FZ 5014 Yiiksek Enerji Fizigi: Elementer parcaciklar kuramina giris, parcaciklarin
smiflandirilmasi, simetriler ve gruplar, korunum yasalari, CPT teoremi, Klein-gordon skaler
alani, Dirac spinor alani, Feynman kurallar1 ve sagilma siireci, etkin kesitler, bozunum
genisligi ve yar1 Omiirler, ayar kurami, Standart Model, derin elastik-olmayan ¢arpismalar ve
yap1 fonksiyonlari, kuantum renk dinamigi.




FZ 5014 High Energy Physics: Introduction to elementary particles, classification of
elementary particles, symmetries and groups, conservation laws, CPT theorem, Klein-Gordon
scalar field, Dirac spinor field, Feynman rules and scattering process, cross sections, decay
widths and lifetimes, gauge theory, the Standard Model, deep inelastic scattering and structure
functions, quantum chromodynamics.

FZ 5015 Kozmolojive Giris I: Gorelilik ilkesi, 4-vektorler, Lorentz doniisiimleri, 4-hiz, 4-
ivme ve 4-kuvvet, tensorler ve uygulamalari, manifold yapilar, uzay-zaman tanimlari,
Christoffel gosterimleri, Riemann ve Ricci tensorleri, metrik tensor ve 6zellikleri, uzay-zaman
simetrileri.

FZ 5015 Intoduction to Cosmology I: Principle of relativity, four-vector, Lorentz
transformations, four-velocity, four-acceleration and four-forces, tensors and their
applications, manifold structures, space-time definitions and fundamental concepts,
Christoffel symbols, Riemann and Ricci tensors, metric tensors, space-time symetries.

FZ 5016 Biiyiik Bilesik Alanlar Kuramm : Biiyiik bilesik alan kavrami ve temel ilkeler,
Glashow modeli, Higgs mekanizmasi, Weinberg modeli, minimal SU(5) bakisimi, Georgi-
Glashow modeli, siipersimetri, genel ve yerel slipersimetri bozulmasi, kendiliginden siiper
simetri bozulmasi, yerel siipersimetrik teoriler.

FZ 5016 Grand Unification Theory : Grand unified field concept and basic rules, Glashow
model, Higgs mechanism, Weinberg model, minimal SU(5), Georgi-Glashow model,
supersymmetry, general and local supersymmetry breaking, self supersymmetry breaking,
local supersymmetric theories.

FZ 5017 Yildizlarin_i¢ Yapisi I: Virial teoremi ve sonuglari, dengedeki bir yildiz, yildizda
enerji transfer mekanizmalari, yildiz i¢lerinde c¢ekirdek tepkimeleri, politopik gaz kiireleri,
tasinmali (konvektif) kararlilik, beyaz ciicelerin yapisi.

FZ 5017 Internal Structures of The Stars I : The virial theorem and some consequences;
equilibrium of a star; energy transfer mechanisms in star; equation of state for stellar material;
nuclear reactions in stellar interiors; polytopic gas spheres; stability of convection; structure
of white dwarfs

FZ 5018 Optoelektronik : Temel terimler ve kavramlar, Kuantum optiginin ilkeleri,
Optoelektronik malzemeler, Nadir toprak elemani iceren silika fiber laserler, Fiber optiklerin
CW Performansi, lazerlerin temel ilkesi, Fiber optik laserlerin Q-anahtarlanmasi, Sayisal
optik, Atmosferik ve uydular arasi optik haberlesmeler, Isil goriintiileme, Halka laser
jiroskop.

FZ 5018 Optoelectronics : Basic terms and concepts, Principles of quantum optic,
Optoelectronic materials, rare-earth-doped silica fiber lasers, CW performance of fiber optics,
basic laser theory, Q-switching of optical fiber lasers, digital optics, Atmospheric and
intersattelite optical communications, thermal imaging, Ring laser gyroscope.

FZ 5019 Molekiil Fizigi I: Molekiil yapisina giris, molekiillerin titresim ve donme enerjileri,
dipol gecisler, diatomik molekiillerin elektronik yap1 analizleri, hibridizasyon, tayfsal
yontemler, kii¢iik molekiillerin tayfsal analizleri.




FZ 5019 Molecular Physics I : Introduction to molecular structure, vibrational and rotational
energies of molecules. Dipole transitions; electronic structure analysis of diatomic molecules,
hybridization; general methods of molecular calculations; spectroscopic methods and
spectroscopic analysis of small molecules.

FZ 5020 Goreli Alanlar Kuram II : Relativistik olmayan ve relativistik mekanikte
kiitlecekim alani, egrisel koordinatlar, metrik tensor, kiitlegekim alan denklemleri, egrisel
tensor, egrisel tensoriin oOzellikleri, enerji-momentum tensorii, Einstein denklemleri;
kiitlecekim alanin enerji-momentum pseudo tensorii, merkezcil simetrik kiitlegekim alanda
hareket, kiitlecekim dalgalari, goreli kozmoloji, kirmiziya kayma, izotropik evrenin
kiitlecekim kararlilig1, homojen uzaylar, diizlemsel anizotropik model.

FZ 5020 Relativistic Field Theory II : Gravitation field in relativistic and nonrelativistic
mechanics, curvilinear coordinates, metric tensor, gravitation field equations, properties of
curvilinear tensor, energy-momentum tensor, Einstein’s equations, energy-momentum pseudo
tensors of gravitational field, motion in centripetal symmetric gravitational field, gravitation
waves, relativistic cosmology, red shift, gravitation stability of isotropic universe, homogen
spaces, planar anisotropic model.

FZ 5021 Lazer Tasarimi: Lazer caligma ilkeleri, lazer kuraminda salinim problemleri,
lazerde duran ve giden dalgalar, optik bir oyugun salinim modlari, siv1 ve gaz lazer yapimu,
Doppler-kaymasiz ¢oklu foton sogurmasi icin lazer ve kimyasal lazer sistemlerinin deneysel
teknikleri.

FZ 5021 Laser Design: Principles of laser operation; excitation and oscillation problems in
laser theory; standing and traveling waves in a laser and modes of oscillation of an optical
cavity; stabilization and optimization conditions of a laser resonator; construction of gas
lasers and liquid lasers; experimental techniques of a ring dye-laser and laser systems for
Doppler-free multi-photon absorption.

FZ 5022 Cok Parcacikh Sistemler Kuram II : Belirli sicakliktaki alan teorisi, belirli
sicakliktaki fiziksel sistemler, es zamanli Green fonksiyonlari, kanonik doniistimler, niikleer
madde, siiper iletkenlik.

FZ 5022 Theory of Many-Particle Systems II : Field theory and physical systems in a
particular temperature, simultaneous Green functions, canonic transformations, nuclear
material, superconductivity.

FZ 5023 Yiiksek Enerji Astrofizigi I : Yiiksek enerjili parcaciklarin o6zellikleri ve
etkilesimleri, kozmik 1sinlar, relativistik parcaciklarin 6zellikleri ve belirlenmesi,
siipernovalar, pulsarlar, kuasarlar ve x-151n kaynaklari, parcacik ve foton etkilesimi ve
kozmolojik etkileri.

FZ 5023 High-Energy Astrophysics I: Cosmic ray data, detection of relativistic particles,
supernovae, pulsars, quasars, and X-ray sources; particle and photon interaction of
astrophysical significance.

FZ 5024 Silikon Teknolojisinin Temelleri Il : Cift kutuplu transistorler, ¢cok kutuplu
transistorler, ¢ift kutuplu transistorlerin teorisi, entegre devre transistorleri, alan c¢akisimli



transistorler, yiizey alanli transistorler, entegre devrelerde ¢ift kutuplu transistorler i¢in dizayn
parametreleri ve uygulamalar1.

FZ 5024 Fundamentals of Silicon Technology II : Bipolar transistors, multipolar
transistors, theory of bipolar transistors, integrated circuit transistors, transistors with surface
fields, design parameters and applications for bipolar transistors in integrated circuits.

FZ 5025 Goreli Alanlar Kuramu I : Gorelilik ilkesi, Lorentz doniisiimleri, gradyant
degismezligi, elektromagnetik alan tensorii, siireklilik denklemi, 1. ve II. c¢ift Maxwell
Denklemleri, Poynting Vektorii, Enerji-Momentum Tensorii, Sabit elektromagnetik alan,
Elektromagnetik dalgalar, Diizlemsel dalgalar, Fresnel ve Fraunhofer kirinimlari, Geciken
potansiyeller, Lienard-Wiechert potansiyelleri, Dipol 1s1masi, Quadrupol ve Magnetik dipol
1$1masi.

FZ 5025 Relativistic Field Theory I : Relativity principle, Lorentz transformations,
Electromagnetic field tensor, continuity equation, I. and II. pairs of Maxwell equations,
Poyinting vector, energy-momentum tensor, static electromagnetic field, electromagnetic
waves, plane waves, Frensel and Fraunhofer diffractions, Lienard-Wiechert potentials.
Electric dipole, quadrupole and magnetic, dipole radiations.

FZ 5026 Parcacik Fizigi ve Uygulamalan : Gauge Teorisi olarak elektromagnetizma, Klein-
Gordon ve Dirac dalga denklemi, Bozon ve Fermiyonlarin kuantumlu alan teorisine giris, 0 ve
72 spinli parcaciklar ve etkilesimleri, Quark parton modeli, Non-Abeliyan gauge teorileri,
Zayif etkilesimler, Kendiliginden simetri kirilmasi, Elektrozayif etkilesimlerin Glashow-
Salam-Weinberg gauge teorisi, Supersimetri.

FZ 5026 Partical Physics and Applications : Electromagnetism as a gauge theory, Klein-
Gordon and Dirac wave equations, introduction to quantum field theory of bosons and
fermions, Quantum electrodynamics: interactions of spin 0 particles and spin 1/2 particles,
deep inelastic electron-nucleon scattering and the quark parton model, Non-Abelian gauge
theories, introduction to quantum chrodynamics, phenomenology of weak interactions,
hadronic weak current and neutral currents, hidden gauge invariance, spontaneous symmetry
breakdown, Hooft's gauges, Glashow-Salam-Weinberg gauge theory of electro-weak
interactions, intermediate bosons, Higgs sector, grand unification, supersymmetry.

FZ 5027 ileri Katihal Fizigi I: Kristallerde simetri, kristal yapi, kristal yapi titresimleri ve
fononlar, Green fonksiyonlari, yerel modlar, elektron enerji bantlari, elektronik durum say1
yogunluklari, elektron halleri, elektronlarin dinamigi, tasinim 6zellikleri, optik 6zellikler.

FZ 5027 Advanced Solid State Physics I : Lattice vibrations (phonons), lattice Green's
functions, local modes, electron energy bands, density of states calculations, optical properties
of solids, transport properties.

FZ 5028 Gorelilik Kuramm : Galilesel gorelilik kurami ve mutlak hareket, 6zel gorelilik ve
postulatlari, Minkowski uzay zamani, Lorentz doniisiimleri ve fiziksel sonuglari, Lorentz
grubu ve gosterimleri, relativistik mekanik, tensér kavrami ve tensor analizi, esdegerlilik
prensibi, vektorlerin paralel kaymasi, uzay zamanda egrilik kavrami, genel relativite teorisi,
Rieman uzay zamani ve metrik tanimlamasi, Einstein alan denklemleri ve ¢6zlimii, genel
gorelilik kuramimin gézlemsel testleri.




FZ 5028 Relativity Theory : Galilean relativity, absolute motion, special theory of relativity
and its postulates, Minkowski space-time, Lorentz transformations and physical results,
Lorentz groups and their demostrations, relativistic mechanics, tensor and tensor analysis,
equivalence principle, paralel shift of vectors, space-time curvature, theory of general
relativity, Rieman space-time and metric definitions, Einstein field equations and their
calculations, observational tests for general relativity theory.

FZ 5029 Cok Parcacikh Sistemler Kuram I : Relativistik olmayan ¢ok parcacikli sistemler,
temel formalizm, Green fonksiyonlari, Fermi sistemleri, Bose sistemleri, dogrusal tepki ve
toplu modlar.

FZ 5029 Theory of Many-Particle Systems I : Nonrelativistic many-particle systems,
ground-state formalism, Green's function, Fermi systems, Bose systems, linear response and
collective modes.

FZ 5030 Fizikte Geometri ve Topoloji : Vektor uzaylary, Vektor cebri, Topolojik uzaylar,
Homoloji, Homotopi gruplari, Diferansiyellenebilir manifoldlar, Vektor ve tensorler, Dis
formlar ve hesaplanmasi, Stokes teoremi, Korunum yasalar1 ve Rham kozmolojisi, Paralel
oteleme, Kovaryant tiirev, Geodezikler, Egrilik ve burulma, Uzay-zaman geometrisine giris.

FZ 5030 Geometry and Topology in Physics : Vektor spaces, tophologycal spaces,
homology, homothopi groups, differentionable manifolds, Vectors and tensors, Stokes
theorem, conservation laws and Rham cosmology, covariant derivative, geodesics,
introduction to space-time geometry.

FZ 5031 Silikon Teknolojisinin_Temelleri 1 : Temel islemler: oksitlenme, atom ekme,
silikondan ince film yapimi (yapisiz, dogal, ¢oklu kristal, tek kristal)

FZ 5031 Fundamentals of Silicon Technology I : Basic processes: oxidation, doping,
silicon thin film growth (amorphous, polycrystalline, single- crystalline).

FZ 5032 Uzay Fizigi : Diinya’nmn yakin ortami, manyetokiire, iyonosfer, uzay plazmalari,
magnetohidrodinamik, Giines riizgari, c¢arpismasiz soklar, Giines riizgar1 ile gezegen
magnetosferlerinin (6zelde Diinya atmosferinin) etkilesimleri, gezegen iyonosferleri,
uydularda plazma etkilesimleri, gezegen magnetosferlerinde magnetik birlesme, magnetosfer
konfigiirasyonu, magnetosfer dinamigi, aurora ve aurora iyonosferi, yildiz sistemlerinde
magnetosfer yapilari.

FZ 5032 Space Physics : Near-Earth environment, magnetosphere, ionosphere, space
plasmas, solar magnetohydrodinamics, solar winds, shocks without collision, solar wind and
planetary magnetosphere interactions (with special emphasis on Earth), planet ionosphere,
plasma interaction for planets, magnetic gathering in planet magnetosphere, magnetosphere
confugiration, magnetosphere dinamics, aurora and aurora ionosphere, magnetosphere
structure in star systems.

FZ 5033 Kuantum Alanlar Kuram I : Klasik alan teorisi, Klein-Gordon, Dirac ve Maxwell
alan denklemlerinin kanonik ¢oziimleri, etkilesen alanlar, pertiirbasyon teorisi ve Feynman
diyagramlari, kuantum elektrodinamigin temel islemleri, yaklasim metotlary, 1raksama,
diizenleme ve normallestirme.




FZ 5033 Quantum Field Theory I : Classical field theory, Canonical quantization of Klein-
Gordon, Dirac and Maxwell fields, Interacting fields, perturbation theory and Feynman
diagrams, Elementary processes of quantum electrodynamics, Radiative corrections,
Divergences, regularization and renormalization.

FZ 5034 Cekirdek Fizigi Il : Elektromanyetik ve zayif etkilesimler, elektron sa¢ilmalari,
beta bozunmasi, miion tutulmasi, ndtrino reaksiyonlari, zayif notr akim etkisi, hadronik
etkilesimler, piyon-gekirdek etkilesimi, optik potansiyel, niikleer reaksiyonlar, agir iyon
carpigmalari.

FZ 5034 Nuclear Physics II : Electromagnetic and weak interactions with nuclei, electron
scattering, beta decay, muon capture, neutrino reactions, weak neutral current effects,
Hadronic interactions, pion-nucleus interaction, optical potential, nuclear reactions, heavy ion
collisions.

FZ 5035 Biiyiik Patlama ve Niikleosentez : Biiyiik patlama kurami, gozlemsel temeller,
evrenin dogusu ve evrimi, niikleosentez islemler ve ilkel madde olusumu, faz gegisleri ve
temel etkilesimler, parcacik olusum ve yok olmasi, kozmik plazma yapilar ve evrenin
evrimine etkileri.

FZ 5035 Big Bang Theory and Nucleosynthesis : Big-Bang Theory and its fundamental
concepts, observational basis, birth and evolution of universe, nucleosynthesis processes and
primitive matter formation, phase transitions of universe and basic interactions, formation and
annihilation of particles, cosmic plasma structures and their effects on the evolution.

FZ 5036 Manyetohidrodinamik : MHD ve akiskan denklemlerinin tiiretilmesi, hidrostatik
denge ve hidromanyetik kararlilik, MHD kararsizlilari, hidrodinamik dalgalar, MHD’ de
giincel konular.

FZ 5036 Magnetohydrodynamics : Derivations of MHD and fluid equations, hydrostatic
equilibrium and hydromagnetic stability, MHD distability, hydrodynamic waves, recent
advances in MHD.

FZ 5037 Cekirdek Fizigi I : Cekirdeklerin genel 6zellikleri ve niikleer ¢cok-cisim problemi,
niikleer kuvvetler, statik Ozellikler, Hartre-Fock teorisi, niikleer kabuk modeli, ¢ekirdek
modelleri, bozunmus ¢ekirdek, niikleer spinler, parcacik durumlar1 ve ¢ekirdekte eslenme.

FZ 5037 Nuclear Physics 1 : General properties of nuclei and nuclear N-body problem,
nuclear forces, static properties, Hartre-Fock theory, nuclear layer model, models for nucleus,
nuclear rotations, spin, particle states and reconnection in nucleus.

FZ 5038 Fiziksel Arkeometri : Arkeolojik ve jeolojik malzemelerin tarihlendirilmesinde
kullanilan yontemlerin fiziksel temelleri, uygulama ornekleri.

FZ 5038 Physical Archaeometry : Physical methods used in dating archaeological and
geological material, application examples.

FZ 5039 Niikleer Reaktor Kurami: Notron Niikleer Reaksiyonlari: Niikleer Fisyon, Ismimli
Yakalanma, Esnek Sag¢ilma, Esnek Olmayan Sa¢ilmalar, Niikleer Tesir Kesitleri, Notron Tesir
Kesitlerinin Karakteristikleri, Notron Demetinin Madde Ile Etkilesmesi, Diferansiyel Sacilma




Tesir Kesitleri, Esnek Sagilma Kinematigi, Zincirleme Fisyon Reaksiyonlarmin Fizigi:
Notronlarin Zincirleme fisyon Reaksiyonlari, Cogaltma Faktorii ve Niikleer Kritiklik, Zincir
Reaksiyonlariin Kinetigi, Cogaltma Faktoriiniin Hesaplanmasi: Dort ve alt1 ¢arpan formiili,
Fisyon Reaksiyonlarnin Kontrollii Gergeklestirilmesi ve Niikleer Reaktorler, Niikleer
Reaktorlerin  Siniflandirilmasi, NoOtron Transport Denklemi: Temel kavramlar ve
degiskenlerin tanimlanmasi, Agisal ndtron yogunlugu, aki ve akim, reaksiyon hizlari, skaler
ak1 ve net akim, Zamana bagli Notron Transport Denkleminin Tiiretilmesi, Baslangi¢ ve Sinir
Kosullari, Notron Transport denklemine Difiizyon Yaklagimi, Notronlarin Difiizyon Teorisi:
Termal Dengedeki Enerji Dagilimlari, Etkin Tesir Kesitleri, Siireklilik Denklemi, Fick Yasasi,
Tek Gruplu Difiizyon Denkleminin Tiiretilmesi ve Sinir Kosullari, Tek Gruplu Diflizyon
Denkleminin Cogaltkan Olmayan Ortam I¢in Céziilmesi, Tek Gruplu Difiizyon Denkleminin
Cogaltkan Ortam (Reaktér kalbi) I¢in Coziilmesi: Cesitli Geometrilerde Ciplak ve Yansiticili
Homojen Reaktorlerde Kritiklik Kosullarinin Hesaplanmasi, Difiizyon Denkleminin niimerik
Coziim Yontemleri, Nodal Yaklasim, Cok Gruplu Difiizyon Teorisine Giris, 1ki Gruplu
Difiizyon Teorisine Iliskin Problemler: Cogaltkan Ortam ve Kritiklik Kosullari, Notronlarin
Diflizyonu ve Yavaslamasi: Esnek Sacilma Mekanigi, Enerji Kayiplari, Ortalama Logaritmik
Enerji Azalmasi, Esnek Olmayan Sagilmalar, Carpisma ve Yavaslama Yogunluklari,
Rezonans Absorbsiyonu, Enerjiye Bagimli Problemlerde Notron Dengesi, Hizli ve Termal
Spektrum Hesaplari.

FZ 5039 Nuclear Reactor Theory: Neutron Nuclear Reactions: Nuclear Fission, Neutron
Capture, Elastic and Inelastic Scattering, Nuclear Cross Sections, Characteristics of Neutron
Cross Sections, Interaction of Neutron Beams with Matter, Differential Scattering Cross
Sections, Elastic Scattering Kinematics, Physics of Fission Chain Reactions: Neutron Chain
Fission Reaction, the Multiplication Factor and Nuclear Criticality, Simple Kinetics of Chain
Reactions, Calculation of multiplication factor: The Four and Six Factor Formula, Controlled
Neutron Chain Reaction and General Description of Nuclear Reactors, Classification of
Nuclear Reactors, The Neutron Transport Equation: Basic concepts and definitions of
variables, Angular neutron density, flux, and current, Reaction rates, scalar flux, and net
current, Derivation of time-dependent neutron transport equation, Initial and boundary
conditions, The Diffusion Approximation of Neutron Transport Equation, Neutron Diffusion
Theory: Thermal equilibrium, Energy Distributions, Effective Cross Sections, Equation of
Continuity, Derivation of Fick's law, Derivation of One-Speed Diffusion Equation, Solutions
of the One-Speed Diffusion Equation for Non-multiplying Media, Solutions of the One-Speed
Diffusion Equation for Multiplying (Reactor Core) Media: Criticality Conditions in Bare
Homogeneous Reactor, Reflected Reactor for special geometry, Numerical Solution of
Diffusion Equation, Nodal Approximation, Introduction to multi-group diffusion theory,
Problems in two-group diffusion theory: multiplying media and criticality conditions,
Slowing-Down and Diffusion of Neutrons: Elastic scattering mechanics, energy loss, average
logarithmic energy decrement, Effect of inelastic scattering, Collision and slowing-down
densities, Resonance absorption, The neutron balance in energy dependent problems, Fast
spectrum calculations, Thermal spectrum calculations.

FZ 5040 Alternatif Enerji Kaynaklann Il : Alternatif enerji kaynaklarmin kalitesi ve
sirdiiriilebilirligi, bor ve enerji, hidrojen enerjisi, dalga ve akmti enerjileri, biyokiitle
enerjileri, enerji reaktorleri.

FZ 5040 Alternative Energy Sources Il : Maintenance and quality of alternative energy
sources, bor and energy, hydrogen energy, wave and stream energies, wind energy, biomass
energy, energy reactors.




FZ 5041 Materyal Bilimi ve Optoelektronik : Optoelektronik Materyaller, Inorganik
Materyaller, Optoelektronik Yariiletken Materyaller, Tabaka Yapilari, Multikuantum
Cukurlar, Organik Materyaller, Molekiiller ve Kristal Yapilarin Tanimlar1 ve Optik
Ozellikleri, Lazerlerin Temel Kurami, Toprak Alkali Metallerle Beslenmis Silikon Fiber
Lazerler, Fiber Lazerlerin CW Performanslari, Optik Fiber Lazerlerin Q-Anahtarlanmasi,
Dijital Optik, Lineer Optik ve Bistabilite, Fabry-Perot Etalon, Optoelektronik Aletlerde
Kuantum Kuyulari, Kaynak Performansi.

FZ 5041 Material Science and Optoelectronics : Optoelectronic materials, Inorganic
materials, Optoelectronic semi-conductor materials, Layer structures, Multiquantum wells,
Organic materials, Description of molecule and crystal structures and their optical properties,
Basic Theory of Lasers, CW performances of fiber lasers, Linear optic and bi-stability,
Fabry-Peort Etalon, Quantum wells in optoelectronic equipments, Source performance.

FZ 5043 Alternatif Enerji Kaynaklann I : Temel bilgiler ve tanimlar, enerjinin
smiflandirilmasi, alternatif enerji kaynaklarmin prensipleri, enerji sistemlerinin karmagikligi,
termodinamik yasalari, 1s1 iletimi, enerji tiretimi, iletimi ve verimi.

FZ 5043 Alternative Energy Sources 1 : Fundamental informations and definitions,
classification of energy, the principle of alternative energy sources, complication of energy
sources, the law of thermodynamics, heat conduction, production of energy, conduction and
yield.

FZ 5044 ileri Isikélciim : Genis bant cok renk 1sikolciim, orta bant 1s1kdlciim, dar bant
151kOlctim, orta ve dar bant 1s1kdlgiim sistemlerinin birlestirilmesi, orta bant 151kdl¢tim
sisteminin genigletilmesi, yildizlarin Fiziksel yapilarmin parametreleri ile 151kolctiim
parametreleri arasindaki iliski, ¢esitli kaynaklar icin gelistirilen 151k6lctim sistemleri, yeni
teknikler ve uzay teleskoplariyla yapilan 151k6l¢iim sonuglari, Yeni gelismeler.

FZ 5044 Advanced Photometry : Wide, intermediate and narrow-band photometries,
combination of the intermediate and narrow-band photometric systems, extensions of
intermediate photometry, photometric parameters and their correlation with basic parameters,
describing the physical state of stellar atmospheres, photometry applied to various stellar
objects, new tecniques and the photometric results obtained with the Space Telescope.

FZ 5045 Fizikte Akiskanlar Dinamigi : Termodinamik hatirlatmalar, sikistarilabilir ve
sikistirilamaz akigkan tanimlari, akim rejimleri (ses alt1, ses civari, ses tistii, sesin ¢ok iistii) ,
akiskan denklemleri (siireklilik, momentum tasinim, enerji tasinim, durum), laminer akim,
viskozite, vizkos akis, potansiyel akim, vortisite, duragan ve duragan olmayan tek boyutlu
akim, iki boyutlu akim, kararsizliklar, hidrodinamik dalgalar, normal ve egik hidrodinamik
soklar

FZ 5045 Fluid Dynamics in Physics : Thermodynamics reminding, definition of
compressible and incompressible fluids, flow regimes (subsonic, sonic, supersonic,
hypersonic) fluid equations (continuity, momentum transfer, energy transfer, state), laminar
flow, viscosity, viscous flow, potential flow, vorticity, steady and unsteady one dimensional




flow, two dimensional flow, instabilities, hydrodynamic waves, normal and oblique
hydrodynamic shocks

FZ 5046 Notron Transport Teorisi : Dogrusal Boltzmann denkleminin matematiksel ve
fiziksel ozellikleri, dogrusal Boltzmann denkleminin yaklagik ve tam coziimleri, degisim
yontemleri.

FZ 5046 Neutron Transport Theory : The mathematical and physical properties of the
Boltzmann equation, the approximate and exact solution of the linear Boltzmann equations,
Case, Variational, PN and CN methods

FZ 5047 Plazma Fizigi: Temel denklemler ve korunum yasalari, birinci mertebeden yoriinge
teorisi, adyabatik invaryantlar, ideal MHD modeli, plazma denge ve kararliligi, enerji
prensibi, plazma dalgalari, dalga-parcacik etkilesimi, dalga-dalga etkilesimi, zayif tiirbiilans
teorisi.

FZ 5047 Plasma Physics: The basic equations and conservation laws, first order orbit theory,
adiabatic invariants, ideal MHD model, plasma equilibrium and stability, energy principle,
plasma waves, waves-particle interaction, wave-wave interaction, weak turbulence theory.

FZ 5049 Radyo Astronomi I FElektromanyetik 1s1ma, radyo astronominin temelleri, dalga
yayilim ilkeleri, radyo teleskop antenler ve alicilar, Giines sisteminde ve samanyolunda radyo
astronomi ile elde edilen bilgiler.

FZ 5049 Radio Astronomy I:Electromagnetic radiation and its propagation, radio astronomy
fundamentals, radio propagation fundamentals, radio telescope antennas and receivers, solar
system and galactic radio astronomy, radio sky and spectra.

FZ 5050 X-Isin Astronomisi II : X-Isin uydulari, X-15in astronomisinin aletleri, Cesitli
uydularin veri analiz yontemleri, yaygin x-151n ardalana.

FZ 5050 X-Ray Astronomy II : X-Ray Satellites, Tools of X-ray astronomy, Data analaysis
techniques of different X-ray Satellites, diffuse X-ray background.

FZ 5051 Yildizlararasi1 Ortam : ideal gaz, foto iyonlasmis gaz, carpismalar ile iyonlasmis
gaz, manyetik alanlar ve kozmik i1smlarin galaktik dagilimi, Elastik carpismalar ve kinetik
denge, Yildizlararas1 ortamdaki radyatif islemler, soniimleme iyonlagma, yeniden yakalama,
biiylime egrisi, esdeger genislikler, Kinetik sicakliklar, HI ve HII bolgeleri, yildizlararas: toz,
toz sonimlemeleri ve sagilmalari, kirmizi 6te salmasi, Patlamali hareketler, slipernova
kabuklari, yigilma diskleri, spiral yogunluk dalgalari, gravitasyon yogunlagsmasi ve yildiz
olusumu.

FZ 5051 Interstellar Medium : Natural gas, photo ionized gas, collisionally ionized gas,
magnetic field and cosmic ray galactic distribution, Elastic collisions and kinetic equilibrium,
Radiative processes in interstellar medium, Excitations, ionizations, recombination, curve of
growth, equivalent widths, Kinetic temperature HI and HII regions, Interstellar grains,
extinction and scattering by dust, infrared emission, Explosive motions, supernova shells,
Accretion, spiral density waves, gravitational condensation and star formation.




FZ 5052 Yildiz Sismolojisi I : Non-radyal zonklamalarin dogasi, yildizlarda denge ve
zonklamalar, tarihsel gelisim, non-radyal zonklamalarm temel 6zellikleri ve gézlemleri, non-
radyal zonklamalardan kaynaklanan c¢izgi kesiti degisimleri, erken tayf tiirlinden O, B
degisenleri, hizli zonklayan Ap yildizlari, yozlasmis dejenere degisen yildizlar, giinesin
zonklama hareketleri, giines ve yildiz sismolojisi, kuramsal yaklagim, zonklayan bir yildiz
olarak Giines, gozlem teknikleri ve veri indirgemesi, uyartma mekanizmasi, yildiz sismolojisi,
yeni gelismeler.

FZ 5052 Stellar Sismology I : Nature of non-radial pulsations, equilibrium and pulsations in
stars, historical development, basic properties of non-radial pulsations, line profile changes
because of non-radial pulsations, early spectral class O, B variables, fast pulsating Ap stars,
degenerated variable stars, solar pulsation, solar and stellar seismology, theoretical approach,
The Sun as a pulsating star, observational techniques and data reduction, stellar sismology,
recent advances.

FZ 5053 Isikdlciime Giris : Yildiz tayflarinda erke dagilimmnin tanimi, siirekli erke
dagiliminin 6zgiin parametreleri, 1s1k6lctimde ¢izgilerin 6nemi, yildizlararast ortamin etkileri,
bir 151kdlclim sisteminin 6zglin parametreleri, atmosfer soniiklestirmesi, soniiklestirme
diizeltmelerine bant genisliklerinin etkileri, benzer 1s1kdl¢iim diizenekleri arasinda bagliliklar,
yildizlarmn iki boyutlu siniflamasi, UBV 1s1ikdlgiimiinde bloklanma etkileri.

FZ 5053 Introduction to Photometry: General definitions and energy distribution for
various spectral types, description of energy distribution in stellar spectra, Characteristic
physical parameters of the continuous energy distribution, the importance of lines in
photometric measurements, Effects of interstellar medium (interstellar absorption law);
photometric measurements, effects of bandwidths and interstellar absorption, characteristic
parameters of a photometric system, Atmospheric extinction correction and role of the
bandwidth, relationships between two similar photometric systems, two-dimensional
photometric classification of stars, relationship between colour indices and gradients, colour
index and the Balmer discontinuity, UBV system.

FZ 5054 Etkilesen Cift Yildizlar : Etkilesen ¢ift yildizlarin gézlemsel 6zellikleri, 151k, radyal
hiz ve periyot degisimleri, yildizlararasi ortam, etkilesen ¢ift sistemlerde kiitle taransferi ve
kiitle kaybi, diisiik ve orta kiitleli ¢iftlerin evrimi, tiirleri, biiyiik kiitleli etkilesen c¢iftlerin
evrimi, etkilesen ciftlerin evriminin son basamagi, x- 1smm ¢iftleri, ¢ift yildizlarm evrim
modelleri.

FZ 5054 Interacting Binary Stars I : Observational features of interacting binary stars,
light, radial velocity and period variation of interacting binary stars, interstellar medium, mass
transfer and mass loss in interacting binary systems, evolution of small and medium mass
binaries, evolutions of massive close binaries, last stages of evolution of interacting binaries,
x-ray binaries, evolution models of binary stars.

EZ 5055 Tayfbilim : Hidrojen, helyum ve kompleks atomlarin yapis1 ve tayflari, LS, JJ ve
ortalama etkilesimler, atom seviyeleri ve ge¢is olasiliklari, atom parametrelerinin laboratuar
Olciimleri, Molekiillerin yapis1 ve tayflari, potansiyel egrileri, donme titresim ve elektronik
gecisler, Raman tayflar, molekiil siireklilik tayflari, Katilarin tayf bilimi, toz etkisi ile
donukluk, salma ve ¢izgi tayflari.




EZ 5055 Spectroscopy : Structure and spectra hydrogen helium and complex atoms; LS, JJ
and intermediate coupling, atomic transition probabilities, Laboratory measurement of atomic
parameters, Molecular structure and spectra; potential curves, rotational, vibrational and
electronic transition, Raman spectra, continuum spectra of molecules, Spectra of solids;
extinction, emission and lines produced by dust.

FZ 5057 X-Isin Astronomisi I : X-isinlarinda gokylizii, genel bakis, x-isinlarinda
Samanyolu, siipernova kalintilari, aktif yildizlarin koronalari, erken tiir yildizlar, normal
gokadalar, biiytlik kiitleli x-151n ¢iftleri, diisiik kiitleli X-151n ¢iftleri, kiiresel kiimelerde X-151n
ciftleri, kataklismik degisen yildizlar, samanyolu dis1 x-151n astronomosi, aktif gdkada
cekirdekleri, gokada kiimeleri.

FZ 5057 X-Ray Astronomy I : X-ray sky, general description, galactic X-ray astronomy,
supernova remnants; corona of the active stars; early type stars; normal galaxies; massive x-
ray binaries; low mass X-ray binaries; X-ray Binaries in globular clusters; cataclysmic
variable stars; extragalactic X-ray astronomy, active glactic nuclei; clusters of the galaxies.

FZ 5058 lleri Optik Tasarim II : Apokromatik, yakim bolge lens tasarimi, Asferik aynalar ve
tiirleri, Simetrik akromatlar, Teleskoplar 1: Newtonian tiirii, Teleskoplar 2: Cassegrain tiir(i.
Teleskoplar 3: Gregorian tiirii, Genel teleskop parametreleri, Optik tasarimlarda
fokuslanmama, astigmatism ve alan egrili§i. Non-sequential ZEMAX modu, Detektor
tasarimi, Uglii seri lens tasarimi ve goriintii uyumlulugu, MTF: Goriintii kalite parametresi,
Tasarim projesi.

FZ 5058 Advance Optical Design II :Apochromat, Eyepiece design, Aspheric Mirrors,
Symmetric Achromats, Telescope 1: Newtonian Form, Telescope 2: Cassegrain Form,
Telescope 3 Gregorian Form, Telescope in General, Mid-Term Exam, Defocus, astigmatism
and field curvature in optical desing, Non sequential mode in ZEMAX, Detector design,
Triplet lens and image compactness, MTF: Image quality, Projects.

FZ 5059 Yildizlarda Enerji Uretimi : Yildiz tiirleri, temel enerji liretim mekanizmalari,
yildiz tiirlerinde durum: M, K, G, F, A, B, O ve diger tiirler, y1ldiz tayflar1.

FZ 5059 Energy Production in Stars : Classification of stars, basic energy production
mechanisms and their applications in M stars, K stars, G stars, F stars, A stars, B stars, O
stars and other classes, classification of stars, stellar spectra.

FZ 5060 Riizgar Enerjisi Uygulamalar II: Riizgar Tiirbinleri ve Temel Elemanlari, Riizgar
Tiirbinlerinin Aerodinamigi, Riizgar Tiirbini Gii¢ Uretimi, Riizgar Tiirbin Sertifikalari,
Riizgar Tirbin Giivenligi, Riizgar Santrallerinin Proje Planlamasi, Riizgar Santrallerinin
Yonetimi, Riizgar Santrallerinde Isletme ve Bakim, Riizgar Santrallerinin Cevresel Etkileri,
Riizgar Santrallerinde Giiriilti, Riizgar Santrallerinin Elektromanyetik Etkisi, Deniziisti
Riizgar Santralleri, Hibrit sistemler, Riizgar Enerjisi Ekonomisi.

FZ 5060 Wind Energy Applications II:Wind Turbines and the Basic Elements,
Aerodynamics of Wind Turbines, Wind Turbine Power Generation, Certification of Wind
Turbine, Security of Wind Turbine, Wind Power Plants Project Planning, Management of
Wind Power Plants, Operation and Maintenance of Wind Power Plants, Environmental
Impacts of Wind Power Plants, Noise in Wind Power Plants, Electromagnetic Effects of Wind
Power Plants, Offshore Wind Farms, Hybrid Systems, Economics of Wind Energy.




FZ 5061 Reaktor Fizigi: Niikleer etkilesmeler, niikleer enerji, niikleer reaktorlerin calisma
prensibi, reaktor tipleri, reaktordeki fiziksel parametrelerin hesaplanmasi, reaktor kinetigi ve
radyasyon giivenligi.

FZ 5061 Reactor Physics : Nuclear interactions, nuclear energy, operation principles of
nuclear reactors, types of reactor, calculation of physical parameters in reactors, reactor
kinetic and radiation safety.

FZ 5062 ince Film Teknolojisi II : ince filmlerin karakterizasyonu, Film kalmligi,
Spektroskopik elipsometri, Taramali elektron mikroskopisi, atomik kuvvet mikroskopisi, x-
isinlart kirmimi, akim voltaj karakteristikleri, Hall olayl, Haynes Shockley deneyi, glines
gozeleri i¢in ince film 6zellikleri, yariiletken filmler, saydam iletken oksitler, metal filmlerin
iletim 6zellikleri, dielektrik filmler, ince film malzemeler ve uygulamalari.

FZ 5062 Thin Film Technology Il :Characterization of Thin Films, Film Thickness,
Spectroscopic ellipsometry, Scanning electron microscope, Atomic force microscope, x-ray
diffraction, current-voltage characteristics, Hall effect, Haynes-Sckockley experiment, Thin
film properties for solar cellsSemiconductor films, transparent oxide films, Conduction
properties of metal films, Dielectric films, Thin film materials and their applications.

FZ 5063 Radyasyon ve Saghk Fizigi: Radyasyonun tanimi1 ve dogasi, Ismlarin dalgasal ve
parcacik yapilari, Dogal ve yapay radyasyon kaynaklari, Atomlardan yayimlanan isinlar,
Cekirdek 1smnlari, Sogurma: Elektromagnetik 1sinlarm (fotonlarin) madde ile etkilesimi, Yiklii
ve yiiksiliz parcaciklarin madde ile etkilesimi, Dogrudan ve dolayl iyonlasma, Durdurma
giici, Lineer enerji transferi (LET), Radyasyon dozu: Tanimi ve smiflandirilmasi, Doz
birimleri, Doz hesaplari, Radyasyonun biyolojik etkileri.

FZ 5063 Radiation and Health Physics: Definition and nature of radiation, Wave and
particle structures of rays, Natural and artificial radiation sources, Rays from atoms, Nuclei
rays, Absorption: Interaction of electromagnetic rays with matter, Interaction of charged and
un-charged particles with matter, Direct and indirect ionization, Linear Energy Transfer
(LED), Radiation dose: definition and classification, Dose units, Calculation of dose,
Biological effects of radiation.

FZ 5064 Fizikte Sembolik Hesaplama :Sembolik hesaplamaya giris, Fonksiyon tanima,
denklem ve denklem sistemlerinin, adi ve kismi diferansiyel denklemlerin ¢6ziim yontemleri,
Matrisler ve Tensorler i¢in bazi hesaplamalar, Kovaryant-kontravaryant Metrik tensor,
Riemann egrilik tensoriiniin hesabi, Ricci Tensorlerinin ve Christoffel sembollerinin hesaba,
Enerji-momentum tensodrler tanimlar1 ve hesaplanmasi, Einstein alan denklemlerinin hesab1 ve
¢oziim teknikleri, Bianchi ve Petrov Tiplerini bulunmasi, Genel Relativitedeki invaryantlar ve
hesabi, Konformal Weyl tensoriiniin hesabi, Gravitasyon teorileri ve bazi c¢oziimler,
Gravitasyonel ve Kozmolojik sabit iceren modellerin hesabi, Hafta Yaymmlanmis bazi
makalelerdeki hesaplar, sonuglari yorumu ve grafikle gosterilmesi.

FZ 5064 Symbolic Computation in Physics:Introduction to symbolic computation,
Defination of function, equation and system of equations, solution ordinary and partial
diferential equations, Matrices and some computations ofr tensors, Covariant-contravariant
metric tensor, Computation of Riemann curvature tensor, Computaion of Ricci tensor and




symbols of Christoffel, Defination of energy-meomentum tensor and its computated,
Computation Einstein field equations and methods of solutions, Finding Bianchi and Petrov
Types, Week Invariants in General Relativity and their computation, Computation of
confromal Weyl tensor, Theories of Gravitation and some their solutions, Computation of
models with graviational constant and cosmological constant, Some computations in some
published papers, discussion of results and graphed.

FZ 5066 Spektroskopik Yontemler II: Bu derste genel olarak; Floresans ve fosforesans
spektroskopisinde (FPS) temel ilkeler ve bu yontemde kullanilan 6l¢iim sistemleri. Floresans
ve fosforesans spektrumlar1 ve spektrum analizleri. FPS’nin uygulama alanlari. Atomik
Kuvvet Mikroskopisi (AFM) tekniginde temel ilkeler ve bu yontemde kullanilan 06l¢im
sistemleri. AFM goriintiileri ve goriintii analizleri. AFM’nin uygulama alanlari. Taramali
Tiinelleme Mikroskopisi (STM) tekniginde temel ilkeler ve bu yontemde kullanilan 6l¢iim
sistemleri. STM goriintiileri ve goriintli analizleri. STM’nin uygulama alanlar1 konular1 ele
almmaktadir.

FZ 5066 Spectroscopic Methods IlI: In this course; Basic principles of fluorescence and
phosphorescence spectroscopy (FPS) and measurement systems used in these methods.
Fluorescence and phosphorescence spectra and their analysis. Application areas of FPS.
Basic principles of Atomic Force Microscopy (AFM) and measurement systems used in this
methods. AFM images and image analysis. Application areas of AFM. Basic principles of
Scanning Tunneling Microscopy (STM) and measurement systems used. Sample STM
images and image analysis, their application areas are addressed.

FZ 5067 Kozmolojide Secilmis Konular I :Kozmoloji ile ilgili son yillarda ¢alisilan sicak
konularin belirlenmesi, Belirlenen konularin irdelenmesi ve c¢alisilacak 1-2 konunun
belirlenmesi, Belirlenen konularda yapilan c¢alismalarin taranmasi, Daha ©nce yapilan
calismalar ve uygulamalari-I, Daha once yapilan calismalar ve uygulamalari-1I, Daha 6nce
yapilan caligmalar ve uygulamalari-1II, Daha 6nce yapilan ¢aligmalar ve 6zgiin fikirler-I,
Daha once yapilan calismalar ve 6zgiin fikirler-II, Daha Once yapilan ¢aligmalar ve 6zgiin
fikirler-III, Belirlenen konudaki 6zgiin fikirlerin uygulamalari-I, Belirlenen konudaki 6zgiin
fikirlerin uygulamalari-II, Belirlenen konudaki 6zgilin fikirlerin uygulamalari-111, yapilan
arastirma ve uygulamalar konusunda 6grenci sunumlari.

FZ 5067 Selected Topics in Cosmology I :To set for hot topics in recent years of
cosmology, to investigate these hot subjects in cosmology and to choose one or two subjects
of them, to scan the studies on choosing topics, Previous studies of choosing topics and
applications-I, Previous studies of choosing topics and applications —II, Previous studies of
choosing topics and applications —III, Previous studies of choosing topics and original
considers of them-I, Previous studies of choosing topics and original considers of them-II,
Previous studies of choosing hot topics and original considers of them-III, Original considers
of choosing topics and applications-1, Original considers of choosing topics and applications —
II, Original considers of choosing topics and applications —III, Stuidents presentation of
Original considers of choosing topics and applications.

FZ 5068 Bivomedikal Goriintiileme Sistemleri : Niikleer radrasyon ve radyoaktivite,
Niikleer radyasyon dedeksiyon ve dlgme tekniklerinin temelleri, Radyoterapi ve radyasyonun
biyolojik etkileri, Medikal goriintii yapilandirma teknikleri, Bilgisayarli tomografi, Ultrasonik
gortintiileme, Niikleer magnetik rezonans teknikleri, Lazer uygulamalari, Termografi.




FZ 5068 Biomedical Imaging Systems: Nuclear radiation and radioactivity, Fundamentals of
nuclear radiation detection and measurement, Biological effects of radiation and radiotherapy,
Medical image reconstruction techniques, Computerized tomography, Ultrasonic imaging,
Nuclear magnetic resonance techniques, Laser applications, Thermography.

FZ 5069 Riizgar Enerjisi Uygulamalan I :Riizgar Enerjisi Meteorolojisi, Riizgar Istatistigi,
Riizgar Dagilim Uygulamalari, Riizgar Olgiim Teknikleri, Riizgar Olgiim Sistemleri, Riizgar
Olgiim Sistemlerinin Se¢imi, Riizgar Veri Analizi , Riizgar Veri Analizinde Kullanilan
Yazilimlar, Riizgar Atlas1 ve Potansiyel Belirleme, Riizgar Enerji Tahmin Calismalari, Riizgar
En. Tahmininde Kullanilan Modeller, Riizgar Enerjisi Tahmin Uygulamalari, Riizgar
Tiirbinleri ve Yapilari, Riizgar Tiirbin Cesitleri ve Ozellikleri.

FZ 5069 Wind Energy Applications I :Wind Energy Meteorology, Wind Statistics, Wind
Distribution Applications, Wind Measurement Techniques, Wind Measurement Systems,
Selection of wind measurement Systems, Wind Data Analysis, Software used for Wind Data
Analysis, Wind Atlas and Determination of the Potential, Wind Energy Estimation Studies,
Models Used to Estimate Wind Energy, Wind Power Prediction Applications, Turbines and
the Structures, Wind Turbine Types and Properties.

FZ-5070 Proje Yazimi ve Akademik Sunum Teknikleri : Bilimsel arastirma siireci ve
yontemleri, bilimsel proje hazirlik asamalar1 ve hedeflerin belirlenmesi, proje igeriginin
olusturulmasi, etik kurul izni alinmasi, proje yonetimi ve ekip olusturma, proje sonuglarinin
yayginlastirilmasi ve patent, orjinal arastirma makalesi ve derleme makale yazilmasi, dogru
kaynak goOsterimi, tez yazimi, rapor yazimi, akademik asirmacilik/etik/intihal/agik erisim,
hakemlik, powerpoint sunum / poster hazirlama, 6zge¢mis, basvuru ve motivasyon mektubu
hazirlama.

FZ-5070 Project Writing and Academic Presentation SKills: Scientific Search, Scientific
Project Preparation Steps, Project Content, Project Management, Patent, Original research
paper and review paper, Midterm: Project Writing (first draft), Citation, Thesis Writing,
Scientific Report Writing,  Ethics/ Plagiarism /Open Access, Referee, Powerpoint
Presentation/ Poster Presentation, Curriculum Vitae, Application and Motivation letter

FZ 5071 Atmosfer Fizigi :Baz1 Temel Kavramlar ve Fikirler, Atmosfer Termodinamigi,
Algak, Orta ve Ust Atmosfer, Atmosfer Dinamigi, Atmosfer Dalgalari, Atmosfer Tiirbiilansi,
Atmosferde Elektromanyetik Radyasyon, Atmosferde Kirilma, Atmosferde Sacilma,
Atmosfer Akustigi, Atmosfer ElektrigiNiimerik Modelleme, Kaos ve Atmosferik
Ongoriilebilirlik, Iklim ve Iklim Degisikligi.

FZ 5071 The Physics of Atmosphere :Some Basic Concepts and Ideas, Thermodynamics of
the Atmosphere, Low, Middle and Upper Atmosphere, Atmospheric Dynamics, Atmospheric
Waves, Atmospheric Turbulance, Electromagnetic Radiation in the Atmosphere, Refraction
in the Atmosphere, Scattering in the Atmosphere, Atmospheric Acoustics, Atmospheric
Electricity, Numerical Modelling, Chaos And Atmospheric Predictability, Climate and
Climate Change.

FZ-5072 Eneriji ve Is Giivenligi: Enerjinin tanim1, birimi, doniisiimleri, Is giivenligi ve enerji
iliskisi, Yenilenebilir enerji kaynaklarmm smiflandirilmasi, Yenilenebilir enerji




kaynaklarinda 1is giivenligi, Riizgar enerji santralleri ve dagilimi, Riizgar enerji santrallerinde
is  glivenligi, Hidroelektrik Santralleri ve dagilimlari, Hidroelektrik Santrallerinde is
giivenligi, Yenilenemeyen enerji kaynaklarmin smiflandirilmasi, Yenilenemeyen enerji
kaynaklarmin ig giivenligi acisindan incelenmesi, Elektrik, elektrik akimi, trafo, yiiksek ve
orta gerilimlerin tanimi, Yiiksek ve orta gerilimlerde calisanlar i¢in is giivenligi, Tiirkiye’de
enerji ve is glivenligi uygulamalari, Tiirkiye’de enerji ve is giivenligi uygulamalari, Canakkale
ornegi.

FZ-5072Energy and Occupational Safety: Definition, unit, transformations of energy,
Occupational safety and energy relation, Classification of renewable energy sources, Safety
of renewable energy sources, Wind power plants and their distribution, Safety of wind power
plants, Hydroelectric Power Plants and their distributions, Occupational safety in
Hydroelectric Power Plants, Classification of non-renewable energy sources, Investigation of
non-renewable energy sources in terms of occupational safety, Definition of electricity,
electric current, transformer, high and medium voltages, Occupational safety for workers
working in high and medium stresses, Energy and occupational safety applications in Turkey,
Energy and occupational safety applications in Turkey, Canakkale example.

FZ 5073 Giiriiltii ve Titresim Fizigi :Sesin Olusmas1 ve Yayilmasi, Giiriiltii ve Ozellikleri,
Isitme Mekanizmasi ve Olgiimii, Titresim Mekanizmasi1 ve Ozellikleri, Giiriiltii ve Titresimin
Etkileri, Giiriiltii ve Titresim Olgiimleri, Giiriiltii ve Titresim Kontrolii, Giiriiltii Kaynaklari,
Titresim Kaynaklar1, Giiriiltii Ol¢iimii ve Analizi, Titresim Ol¢iimii ve Analizi, Giiriiltiiden
Korunma, Titresimi Giderme, Giiriiltii ve Titresim Analiz Uygulamalari

FEZ 5073 Physics of Noise and Vibration:The Formation and Propagation of Sound, Noise
and Properties, Mechanism and Measurement of Hearing, Vibration Mechanism and
Properties, Effects of Noise and Vibration, Noise and Vibration Measurements, Noise and
Vibration Control, Noise Sources, Vibration Sources, Noise Measurement and Analysis,
Vibration Measurement and Analysis, Hearing Protection, Vibration Suppression, Noise and
Vibration Analysis Applications.

FZ 5075 ince Film Teknolojisi I :ince Filmlerin Tanimi, ince Film Coktiirme Yontemleri,
Vakum Teknolojisi, Vakum Teknolojisi, Buharlastirma Y 6ntemi, Sputter Yontemi, Kimyasal
Buhar Depolama Yontemi (CVD), Sol-gel Kaplama Yontemleri, Kimyasal Piiskiirtme
Yontemi, Ultrasonik Kimyasal Piiskiirtme Yiintemi, Elektrokimyasal Yontem, Hidrotermal
Y ontem, Kimyasal Banyo Yontemi (CBD), Teknolojik Uygulamalar.

FZ 5075 Thin Film Technology I :Definition of Thin Films, Methods of Thin Film
Deposition, Vacuum Technology, Vacuum Technology, Evaporation Methods, Sputter
Method, Chemical Vapour Deposition (CVD) Method, Sol-gel Coating Methods, Spray
Pyrolysis Method, Ultrasonik Spray Pyrolysis Method, Electrodeposition Method,
Hydrothermal Method, Chemical Bath Deposition (CBD) Method, Technological
Applications.

FZ 5077 ileri Optik Tasarim I :ZEMAX Optik tasarim programma giris, Eksenel 1sin
analizi, Stoplar, pupiller, camlar ve lens yapim malzemeleri, Genel optik bozunumlar ve Merit
fonksiyonlari, Kiiresel aberasyonlar, kromatik aberasyonlar ve lens birlestirmelerinde telafi
metodlar;, Koma, astigmatism, Alan egriligi ve alan bozunmalari, Smav, Distorsiyon,




akromatlar, akromatlarm birlestirilmesi, genis alan agiklikli akromatlar, Alan lensleri ve
pencereleri, Aynalar ve diizeltici tabakalar, Tasarim Projesi 1, Tasarim Projesi 2, Tasarim
Projesi 3.

FZ 5077 Advance Optical Design I :Introduction to Optical Design software ZEMAX.,
Paraxial ray tracing, Stops, pupils, glass and landscape lenses, Aberrations in general and
Merit functions, Spherical aberrations, chromatic aberrations and aberration balancing, Coma,
astigmatism, Field curvature and Field flattener, Mid-Term exam, Distortions, achromats,
bending achromats and large air-spaced achromat, Field lens and windows, Weeks: Mirrors
and corrector plates, Design a Project 1, Design a Project 2, Design a Project 3.

FZ 5079 Spektroskopik Yontemler I: Bu derste genel olarak; Morétesi (UV) ve goriiniir
bolge spektroskopisinde temel ilkeler ve bu yontemde kullanilan 6lgiim sistemleri, UV ve
goriiniir bolge spektrumlarinin analiz yontemleri, uygulama alanlari, Kizilotesi Fourier
Transform Spektroskopisi (FTIR) calismalarinda temel ilkeler ve bu yontemde kullanilan
Ol¢tim sistemleri, FTIR spektrumlar1 ve spektrum analizleri, FTIR spektroskopisi uygulama
alanlar1. X-Ismlar1 spektroskopisinde temel ilkeler ve kullanilan 06l¢iim sistemleri ve analiz
yontemleri, X-Ismlar1 spektroskopisi uygulama alanlar1 konular1 ele alinmaktadir

EZ 5079 Spectroscopic Methods I: In this course; Basic principles of ultraviolet (UV)-
visible absorption spectroscopy and measurement systems used in this method, UV-visible
absorption spectrums and spectrum analysis, Application areas of UV-visible absorption
spectroscopy, Basic principles of Fourier Transform Infra Red (FITR) method, Main
measurement systems used in this method, FTIR spectra and their analysis, Application areas
of FTIR spectroscopy, Basic principles of X-ray spectroscopy and measurement systems used,
X-ray spectra and spectra analysis methods, Application areas of X-ray spectroscopy are
addressed.

FZ 5081 Radyasyon Transportunda Sayisal Yontemler : Notron/foton transport
problemlerinin ¢6ziimii icin matematiksel yontemler, radyasyon zirhlama, reaktor analizi ve
biyotibbi dozimetride uygulanan kesikli dogrultular ve Monte-Carlo metodlari, iteratif
teknikler.

FZ 5081 Numerical Methods in Radiation Transport : Mathematical methods for the
solution of neutron/photon transport problems, radiation shielding, reactor analysis and
discrete directions and Monte Carlo methods applied in biomedical dosimetry, iterative
techniques.

FZ-5083 Proje Yazimi ve Akademik Sunum Teknikleri : Bilimsel arastirma siireci ve
yontemleri, bilimsel proje hazirlik asamalar1 ve hedeflerin belirlenmesi, proje igeriginin
olusturulmasi, etik kurul izni alinmasi, proje yonetimi ve ekip olusturma, proje sonuglarinin
yayginlastirilmasi ve patent, orjinal arastirma makalesi ve derleme makale yazilmasi, dogru
kaynak goOsterimi, tez yazimi, rapor yazimi, akademik asirmacilik/etik/intihal/agik erisim,
hakemlik, powerpoint sunum / poster hazirlama, 6zge¢mis, bagsvuru ve motivasyon mektubu
hazirlama.

FZ-5083 Project Writing and Academic Presentation SKills: Scientific Search, Scientific
Project Preparation Steps, Project Content, Project Management, Patent, Original research
paper and review paper, Midterm: Project Writing (first draft), Citation, Thesis Writing,




Scientific Report Writing,  Ethics/ Plagiarism /Open Access, Referee, Powerpoint
Presentation/ Poster Presentation, Curriculum Vitae, Application and Motivation letter

FZ-5085 Enerjive Giris : Enerjinin tanimi, birimler, enerji formlar1 ve doniisiimleri, Temel
Enerji Kaynaklari,Temel Enerji Kaynaklar1 ve uygulamalari,Niikleer Santraller, Niikleer
Atiklar,Enerji yonetimi ve ¢evre politikalari, Yenilenebilir enerji kaynaklari, Riizgar Enerjisi,
Enerji kaynagi olarak Giines, Jeotermal Enerji, Bio Yakitlar, Tirkiye'de Enerji kaynaklar1 ve
enerji goriinlimii, Diinya'da enerji kaynaklar1 ve enerji goriiniimii, Enerji endiistrisinin
gelecegi

FZ-5085 Introduction to Energy: Definition of Energy, units, energy forms and
conversions. Fundamental Energy Sources. Fundamental Energy Sources and applications,
Nuclear Plants, Nuclear waste, Energy management and environment policy, Source of
renewable energy, Wind energy, Sun as an Energy Source, Geothermal Energy, Bio fuels,
Energy sources and energy vision in Turkey, Energy sources and energy vision in World,
Future of energy industry



