2023 - 2024 / F406AL3 - Solid State Physics / Solid State Physics

GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

Solid State Physics / Solid State Physics

Ders Kodu / Course Code

F406AL3

Ders Tirii / Course Type

Ders Seviyesi / Course Level

Bachelor Degree / Bachelor Degree

Ders Akts Kredi / ECTS 5.00
Haftalik Ders Saati (Kuramsal) / 2.00
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 4

Ogretim Sistemi / Teaching System

Normal Education / Normal Education

Egitim Dili / Education Language

On Kosulu Olan Ders(ler) /
Precondition Courses

Yok.

None.

Amaci / Purpose

Katihal fiziginin dersinin amaci, katilarin yapisini ve bazi fiziksel 6zelliklerini 6gretmektir.

The aim of the solid state physics course is to teach the structure and some physical
properties of solids.

igerigi / Content

Kristal yapilar, Atomlararasi baglanma, Kristallerde kinnim, Fononlar I-Orgii titresimleri,
Fononlar lI-Termal 6zellikler, Serbest Elektron Teorisi

Crystal structures, Interatomic bonding, Diffraction in crystals, Phonons I-lattice
vibrations, Phonons II-Thermal properties, Free Electron Theory

Onerilen Diger Hususlar / Yok. None.
Recommended Other

Considerations

Staj Durumu / Internship Status Yok. None.

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

Katihal Fizigi Temelleri: Erciment Akat, Papatya Yayincilik, 2010.
Katihal Fizigine Girig, Prof.Dr. Mustafa Dikici

Katihal Fizigi Temelleri: Erciment Akat, Papatya Yayincilik, 2010.
Katihal Fizigine Girig, Prof.Dr. Mustafa Dikici

Ogretim Uyesi (Uyeleri) / Faculty
Member (Members)




OGRENME GIKTILARI / LEARNING OUTCOMES

Fizik alanindaki giincel bilgilere, yaziimlara, kuramsal ve uygulamali bilgilere sahip olur. Fizik ile ilgili

kaynaklar kullanabilecek diizeyde bilgi donanimina sahip olur.

Have up-to-date information, software, theoretical and applied knowledge in the field of physics.
Gains knowledge and skills to use the resources related to physics.

Fizik teorileri konularinda kuramsal bilgiye sahip olur.

Have theoretical knowledge about physics theories.

Fizik ile ilgili konularda bagimsiz olarak ve paydaslariyla ortaklasa calismalar ydriitebilir ve soyut-
analitik distinme yetenegini kullanabilir.

They can carry out studies independently and jointly with their stakeholders on physics-related issues
and use their ability to think abstractly and analytically.

HAFTALIK DERS ICERIGi / DETAILED COURSE OUTLINE
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Hafta / Week

. . Ogretim Yont - I
Teorik Dersler / Theoretical Uygulama Lab Tglz(neill(rlgri/(?rr;a?gi\r/]z Methods On Hazirlik / Preliminary
Techniques
1 Kristal Yapi, Kristal Orgii ve Orgii Oteleme Vektorleri, Birim Hiicre, iki
ve Ug Boyutlu Org Tipleri
Crystal Structure, Crystal Lattice and Lattice Translation Vectors, Unit
Cell, Two and Three Dimensional Lattice Types
. . gretim Yont .. _—
Teorik Dersler / Theoretical Uygulama Lab '(I:')gl:ﬁi;(?;ri/(?l'r;:cmi\rgz Methods On Hazirlik / Preliminary
Techniques
Simetri Elemanlari, Nokta gruplari, Uzay gruplar ve Bravais olmayan
2 N
orgller
Elements of Symmetry, Point groups, Space groups and Non-Bravais
lattices
. . Ogretim Yontem ve - -
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
3 Kristal dogrultu ve diizlemleri, Miller indisleri
Crystalline directions and planes, Miller indices
. . Ogretim Yont - _
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(rlgri/?rgsgig Methods On Hazirlik / Preliminary
Techniques
4 Basit kristal yapilar, ilkel hiicre érnekleri, ideal olmayan kristal
yapilari, Atomik doluluk orani
Simple crystal structures, Examples of primitive cells, Non-ideal
crystal structures, Atomic occupancy ratio
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁgll(rlnerils)l'gt:é?]i\r’:; Methods On Hazirlik / Preliminary
Technigues
5 Kristallerde kirinim, X-Isinlari, Nétronlar, Elektronlar, Bragg Yasasi,
Deneysel kirinim yéntemleri
Diffraction in crystals, X-Rays, Neutrons, Electrons, Bragg's Law,
Experimental diffraction methods
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
6 Ters Orgui, Brillouin Bélgeleri, Atomik yapi garpani
Reverse Khnit, Brillouin Regions, Atomic structure multiplier
. . Ogretim Yontem ve = .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
7 Atomlararasi baglanma, iyonik bag, Kovalent Bag, Metalik Bag,
Hidrojen bagi
Interatomic bonding, lonic bond, Covalent Bond, Metallic Bond,
Hydrogen bond
. . Ogretim Yoéntem ve . o
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
8 Ara Sinav
Midterm exam
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
9 iki atomlu &rgiilerin titresimi, Orgii titresimlerinin kuantalanmasi,
Fonon momentumu, Fononlarda inelastik sagiima
Vibration of diatomaceous lattices, Quantization of lattice vibrations,
Phonon momentum, Inelastic scattering in phonons
. . Ogretim Yont - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁiw:eri/?rr;:(r‘}]ﬁ\rg Methods On Hazirlik / Preliminary
Techniques
10 Fononlar II- Isisal Ozellikler, Harmonik salinici, Ozisi, Klasik 6zisi
modelleri, Einstein modeli, Debye modeli, Termal iletkenlik
Phonons II- Thermal Properties, Harmonic oscillator, Core, Classical
core heat models, Einstein model, Debye model, Thermal
conductivity
. . Ogretim Yoéntem ve - o
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
11 Serbest Elektron Teorisi, Klasik serbest elektron gazi modelleri,

Kuantum mekanigine dayali serbest elektron modeli

Free Electron Theory, Classical free electron gas models, Free
electron model based on quantum mechanics

417




Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
12 Dagilim Fonksiyonlari, Durum yogunlugu, Fermi Yizeyi, Elektron
gazinin 6zisisi,Elektriksel iletkenlik
Distribution Functions, Density of State, Fermi Surface, Specific Heat
of Electron Gas, Electrical conductivity
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁ;LT;ri/%Zt:g;li\éz Methods On Hazirlik / Preliminary
Technigues
13 Ohm yasasi, Katilarin Band modeli, Kronig-Penney Yaklagimi
Ohm's law, Band model of solids, Kronig-Penney Approach
. . Ogretim Yont - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(rlrt\eri/s)l'r;sgiﬁge; Methods On Hazirlik / Preliminary
Techniques
14 Final sinavi
Final exam
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DEGERLENDIRME / EVALUATION

. Savi/ Katki Yuzdesi /
Yanyil (Yil) Ii Etkinlikleri / Term (or Year) Learning Activities y Percentage of
Number L
Contribution (%)
Ara Sinav / Midterm Examination 1 100
Toplam / Total: 1 100
Basar Notuna Katki Yiizdesi / Contribution to Success Grade(%): 40
Savi/ Katki Yuzdesi /
Yanyil (Yil) Sonu Etkinlikleri / End Of Term (or Year) Learning Activities y Percentage of
Number o s
Contribution (%)
Final Sinavi / Final Examination 1 100
Toplam / Total: 1 100
Basari Notuna Katki Yiizdesi / Contribution to Success Grade(%): 60
Etkinliklerinin Basar Notuna Katki Yiizdesi(%) Toplami / Total Percentage of Contribution (%) to Success Grade: 100
Degerlendirme Tipi / Evaluation Type:
iS YUKU / WORKLOADS
Siiresi | Toplam Is Yiikii
. Sayi/ (Saat) / (Saat) / Total
SR Er e e Number | Duration Work Load
(Hours) (Hour)
Ara Sinav / Midterm Examination 1 2.00 2.00
Ara Sinav igin Bireysel Calisma / Individual Study for Mid term Examination 1 1.00 1.00
Bireysel Calisma / Self Study 5 10.00 50.00
Final Sinavi / Final Examination 1 2.00 2.00
Final Sinavi igin Bireysel Caligsma / Individual Study for Final Examination 5 5.00 25.00
S6zli Sinav / Oral Examination 5 5.00 25.00
Tartigsma / Discussion 4 10.00 40.00
Toplam / Total: 22 35.00 145.00
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Dersin AKTS Kredisi = Toplam Is Yiikii (Saat) / 30.00 (Saat/AKTS) = 145.00/30.00 = 4.83 ~ / Course ECTS Credit = Total Workload (Hour) / 30.00 (Hour / ECTS) = 145.00 / 30.00 = 4.83 ~

PROGRAM VE OGRENME CIKTISI / PROGRAM LEARNING OUTCOMES

Ogrenme Ciktilari /
Learning Outcomes

Program Ciktilarn / Program Outcomes
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213

214 (215|216 |21.7|21.8|21.9 |2.1.10(2.1.11(2.1.12

1.Fizik alanindaki giincel
bilgilere, yazilimlara, kuramsal
ve uygulamali bilgilere sahip
olur. Fizik ile ilgili kaynaklan
kullanabilecek diizeyde bilgi
donanimina sahip olur. / Have
up-to-date information,
software, theoretical and
applied knowledge in the field
of physics. Gains knowledge
and skills to use the resources
related to physics.

2.Fizik teorileri konularinda
kuramsal bilgiye sahip olur. /
Have theoretical knowledge
about physics theories.

3.Fizik ile ilgili konularda
bagimsiz olarak ve
paydaslariyla ortaklasa
calismalar yuritebilir ve soyut-
analitik distinme yetenegini
kullanabilir. / They can carry
out studies independently and
jointly with their stakeholders
on physics-related issues and
use their ability to think
abstractly and analytically.

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