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IT' l COURSE SYLLABUS FORM Rev 00
Dersin Adi: Modern Fizik Laboratuvar: Course Name: Modern Physics Laboratory

Ders Uygulamasi, Saat/Hafta
Kod Yaryil Kredi AKTS Kredi (Course Implementation, Hours/Week)
(Code) (Semester)| (Local Credits) | (ECTS Credits) Ders Uygulama Laboratuar
(Theoretical) (Tutorial) (Laboratory)

FIZ215EL 4 1 4 0 0 2
Bo6lim / Program Fizik Muhendisligi / Fizik Mhendisligi
(Department/Program) | (Physics Engineering/Physics Engineering)
Dersin Tirii Zorunlu/Compulsory Dersin Dili ingilizce /Ttirke
(Course Type) (Course Language) | (English/Turkish)
Dersin Onkosullan FIZ 116EL MIN DD veya FIZ 142 MIN DD veya FIZ 142E MIN DD veya FIZ 213EL MIN DD

. veya FIZ 102L MIN DD veya FIZ 102EL MIN DD veya FIZ 106L MIN DD
(Course Prerequisites) veya FIZ 106EL MIN DD
) . Temel Bilim ve Miihendislik/Mimar
Dersin I\:Ieslekl Bilegene Matematik Temel Miihendislik ik Tasarim Genel Egitim
Katkisi, % (Basic Sciences | (Engineering Science) | (Engineering/Archit | (General Education)
(Course Category and Math) ecture Design)
by Content, %)
%100

Dersin Tanimi

Franck Hertz deneyi, Atomik spektrum, e/m oranin 6l¢iilmesi, Fotoelektrik etki, Elektron kirinimi,
Maxwell-Boltzmann dagilimi

(Course Description)

Franck Hertz experiment, Atomic spectrum, Determination of e/m, Electron diffraction, Maxwell-
Boltzmann Distribution.

Dersin Amaci

1) Enerjinin kesikli (quanta) yapida oldugunun gézlemlenmesi.
2) Elektronun yik/kutle oraninin belirlenmesi.

3) Isigin dalga ve pargacik 6zelliklerinin gdzlemlenmesi.

4) Atomik emisyon kavraminin anlasiimasi.

(Course Objectives)

1) Observation of the uncertainty principle and quantum nature of the energy.
2) The determination of charge/mass ratio of electron.

3) Observation of particle and wave nature of the light.

4) Understanding of the atomic emission.

Dersin Ogrenme
Ciktilan

1. Atomik yapinin kesikli enerji diizeylerinden olustugunu gozlemek.

2. Sodyum ve bilinmeyen bir atomun ve/veya molekilin optik spektrum gizgilerini gozlemek ve
spektrum gizgilerine karsilik gelen dalga boylarini hesaplayarak enerji diizeyleri hakkinda bilgi edinmek.
3. De Broglie'in 6ne slrdiigi dalga-pargacik ikilemi, elektronlar kullanarak gozlemek.

4. e/m (elektron yiku/elektron kiitlesi) oranini hesaplamak

5. Metallerde, fotoelektrik olayini kullanarak Planck Sabiti’'ni belirlemek.

6. Termodinamik denge durumunda ideal gaz modelinin Maxwell-Boltzmann hiz dagilimina uydugunu
gozlemlemek.

(Course Learning
Outcomes)

1. To demonstrate and understand the discrete structure of the atomic energy levels.

2. To demonstrate the energy spectra of the Sodium and an unkown molecule and, to obtain the energy
levels.

3. To test the De Broglie wave-particle hyphotesis.

4. To measure the e/m (elektron charge/elektron mass).

5. To determine the Planck constant from the photoelectric effect

6. To observe the fact that in thermal equilibrium the ideal gas obeys Maxwell-Boltzmann velocity
distribution.




DERS PLANI

Dersin
Hafta Konular Ciktilari

1 Laboratuvar ve deneylerin genel degerlendirilmesi 1

2 Franck Hertz deneyi 1

3 Franck Hertz deneyi 1

4 Atomik spektrum 2

5 Atomik spektrum 2

6 Elektron Kirinimi 3

7 Elektron Kirinimi 3

8 ilk 6 haftanin degerlendirilmesi 1,2,3
9 e/m oranin dlgllmesi 4

10 e/m oranin dlgllmesi 4

11 Fotoelektrik etki 5

12 Fotoelektrik etki 5

13 Maxwell-Boltzmann Hiz Dagilimi 6

14 Maxwell-Boltzmann Hiz Dagilimi ve genel degerlendirme 45,6

COURSE PLAN
Course Outcomes
Weeks Topics

1 General overview of computer control an data acquisition structure 1

2 Franck-Hertz experiment, 1

3 Franck-Hertz experiment, 1

4 Atomic spectrum, 2

5 Atomic spectrum, 2

6 Electron diffraction 3

7 Electron diffraction 3

8 Overview of the experiments in 1-6t weeks experiments 1,2,3

9 Determination of e/m, 4

10 Determination of e/m, 4

11 Photo-electric effect, 5

12 Photo-electric effect, 5

13 Maxwell-Boltzmann velocity distribution, 6

14 Maxwell-Boltzmann velocity distribution and overview of the term. 45,6




Dersin Fizik Miihendisligi Ogrenci Ciktilaryla iliskisi

. . Katki Seviyesi
Programin mezuna kazandiracag bilgi ve beceriler (programa ait giktilar) n > 3
Mihendislik, fen ve matematik ilkelerini uygulayarak karmasik miihendislik problemlerini belirleme, formdle X
etme ve ¢bzme becerisi.
Kiresel, kilturel, sosyal, gevresel ve ekonomik etmenlerle birlikte 6zel gereksinimleri saglk, glvenlik ve
refahi gbz 6niine alarak ¢6zim Ureten mihendislik tasarimi uygulama becerisi.
Farkli dinleyici gruplariyla etkili iletisim kurabilme becerisi.
Mihendislik gorevlerinde etik ve profesyonel sorumluluklarin farkina varma ve miihendislik ¢géziimlerinin
kiiresel, ekonomik, gevresel ve toplumsal baglamdaki etkilerini goz 6niinde bulundurarak bilingli kararlar
verme becerisi.
Uyeleri birlikte liderlik saglayan, isbirlik¢i ve kapsayici bir ortam yaratan, hedefler belirleyen, gérevleri X
planlayan ve hedefleri karsilayan bir ekipte etkili bir sekilde galisma yetenegi becerisi.
Ozgiin deney gelistirme, yiiriitme, verileri analiz etme ve yorumlama ve sonug ¢ikarmak icin miihendislik X
yargisini kullanma becerisi.
. — S . Sl .. X
Uygun 6grenme stratejileri kullanarak ihtiyag duyuldugunda yeni bilgi edinme ve uygulama becerisi.
Olgek: 1: Az, 2:Kismi, 3:Tam
Relationship between the Course and Physics Engineering Curriculum
Level of
Program Outcomes Contribution
1 2 3
a | Ability to Apply Knowledge of Mathematics,Science, and Engineering X
b | Ability to Design and Conduct Experiments,as well as to Analyze and Interpret Data X
c | Ability to Design a System, Component, or Process to Meet Desired Needs X
d | Ability to Function on Multi-Disciplinary Teams
e | Ability to Identify, Formulate, and Solve Engineering Problems X
f | Understanding of Professional and Ethical Responsibility
g | Ability to Communicate Effectively
h | Broad Education Necessary to Understand the Impact of Engineering Solutions in a Global/Societal X
Context
Recognition of the Need For, and an Ability to Engage in Life-Long Learning
Knowledge of Contemporary Issues
Ability to Use the Techniques, Skills, and Modern Engineering Tools Necessary for Engineering Practice X
Scaling: 1: Little, 2:Partial, 3:Full
Tarih (Date) Béliim onayi (Departmental approval)

Fizik Mihendisligi Bolim{i
5.03.2023 (Department of Physics Engineering)




Ders kaynaklari ve Basari degerlendirme sistemi (Course materials and Assessment criteria)

Ders Kitab
(Textbook)

Diger Kaynaklar
(Other References)

Odevler ve Projeler
(Homework & Projects)

Laboratuvar Uygulamalari
(Laboratory Work)

Bilgisayar Kullanimi
(Computer Usage)

Diger Uygulamalar
(Other Activities)

Basari Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler
(Activities)

Adedi
(Quantity)

Genel Nota Katki, %
(Effects on Grading, %)

Yil igi Sinavlari
(Midterm Exams)

Kisa Sinavlar
(Quizzes)

Odevler
(Homework)

Projeler
(Projects)

D6énem Odevi/Projesi
(Term Paper/Project)

Laboratuvar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinavi (Final Exam)




