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	DEPARTMENT
	 Physics 
	SEMESTER
	 Fall-Spring


	COURSE

	CODE
	      
	TITLE
	 Modern Quantum Mechanics


	LEVEL
	HOUR/WEEK
	Credit
	ECTS
	TYPE
	LANGUAGE

	
	Theory
	Practice
	Laboratory
	
	
	
	

	 MSc
	3 
	0
	0
	3+0 
	7,5
	COMPULSORY 

( X )
	ELECTIVE 

(   )
	Turkish

	CREDIT DISTRIBUTION

	Basic Science
	Basic Engineering
	Knowledge in the discipline

[if it contains considerable design content, mark with  (()]

	3.0
	-
	       

	ASSESSMENT CRITERIA

	SEMESTER ACTIVITIES
	Evaluation Type
	Number
	Contribution

 ( % )

	
	Midterm
	1
	30


	
	Quiz
	 
	  

	
	Homework
	1
	20

	
	Project
	 
	  

	
	Report
	 
	  

	
	Seminar
	 
	  

	
	Other (     )
	 
	  

	
	Final Examination
	50

	PREREQUISITE(S)
	 None

	SHORT COURSE CONTENT
	Fundamental concepts, Quantum dynamics, Quantum harmonic oscillator, Quantum theory of angular momentum, Spin-(1/2) systems and finite rotations, Symmetries in quantum mechanics, approximation methods, quantum identical particles and their applications.

	COURSE OBJECTIVES
	The main objectives are: To investigate fundamentals of quantum mechanics, to teach physical principles of quantum theory and their mathematical foundations, to teach general effects and applications of quantum mechanics in other physical areas of research. 

	COURSE CONTRIBUTION TO THE PROFESSIONAL EDUCATION
	Applying the quantum mechanical methods and approximations in many areas of physical research. 

	LEARNING OUTCOMES OF THE COURSE
	Learn knowledge about quantum constituents of matter, realize the fundamental principles of quantum theory,
apply knowledge of quantum principles to fundamental sciences (Mathematics, physics, chemistry, biology),
 identify, formulate, and solve field related problems, interdisciplinary knowledge association and application, direct correlation and application of gained knowledge with technology and industry, gain a knowledge of contemporary issues.

	TEXTBOOK (Turkish)
	 Sakurai, J.J. (1994). Modern Quantum Mechanics. Addison-Wesley, New York. 

	OTHER REFERENCES
	1-Zettili, N. (2006). Quantum Mechanics. Wiley, New York. 

2-Shankar, R. (1994). Principles of Quantum Mechanics. Kluwer Academic, New York.  

3-Dereli, T., Verçin A.  (2009). Kuantum Mekaniği: Temel kavramlar ve uygulamaları (in Turkish). TÜBA yayınları no:5, Ankara. 


	COURSE SCHEDULE (Weekly)

	WEEK
	TOPICS

	1
	Fundamental concepts (Measurements, observables, uncertainty relations)

	2
	Fundamental concepts (Position and momentum spaces, wave functions)

	3
	Quantum dynamics (Fundamental postulates, Schrödinger picture and its properties, an application)

	4
	Quantum dynamics (Heisenberg picture and its properties, an application)

	5
	Quantum harmonic oscillator

	6
	Quantum harmonic oscillator and its application

	7
	Quantum theory of angular momentum

	8
	Spin-(1/2) systems and finite rotations

	9
	Quantum theory of angular momentum (Addition of angular momenta and the related properties)

	10
	Symmetries in quantum mechanics, conservation laws, some applications

	11
	Approximation methods (Perturbation theory, variational method, some applications)

	12
	Time-dependent potentials: The interaction picture and its properties

	13
	Quantum identical particle systems and their applications (For bosons)

	14
	Quantum identical particle systems and their applications (For fermions)

	15,16
	Mid-term exam, Final Examination


	CONTRIBUTION OF THE COURSE LEARNING OUTCOMES TO THE PHYSICS MSc PROGRAM LEARNING OUTCOMES
	CONTRIBUTION LEVEL

	NO
	LEARNING OUTCOMES (MSc) 
	3

High
	2

Mid
	1

Low

	LO 1
	Using the knowledge of undergraduate education in postgraduate level.
	 FORMCHECKBOX 

	
	

	LO 2
	Gaining the investigator feature with vocational responsibility.
	 FORMCHECKBOX 

	
	

	LO 3
	To be able to improve themselves by following the innovations in the field of Physics which are important in the development of science and technology.
	 FORMCHECKBOX 

	
	

	LO 4
	Sharing their concepts in seminar, symposium, conference etc. by using the skills of self-study.
	
	 FORMCHECKBOX 

	

	LO 5
	To be able to prepare a scientific publication with the knowledges obtained from graduate and postgraduate studies.
	 FORMCHECKBOX 

	
	

	LO 6
	Tracing the developments of physics in national and international fields.
	 FORMCHECKBOX 

	
	

	LO 7
	Design and apply theoretical, experimental and model-based research; the ability to analyze and resolve complex problems that arise during this process.
	 FORMCHECKBOX 

	
	

	LO 8
	To be able to join interdisciplinary and multidisciplinary team works.
	
	 FORMCHECKBOX 

	

	LO 9
	To be able to make literature search, presentation, experimental setup preparation, application and explication of results.
	 FORMCHECKBOX 

	
	

	LO 10
	Getting and using the initiative independently.
	
	 FORMCHECKBOX 

	

	LO 11
	Having the scientific and vocational wafer and defending this apprehension in every medium.
	 FORMCHECKBOX 

	
	

	Prepared by : 
	      
	Date:
	 30.03.2017
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