PHYS 625: Topics in Condensed Matter Physics 
Spring 2014, T&R 11:00 am-12:15 pm
Instructor:  Dr. Huong Nguyen       




Office: Science 256     
                       

Phone: 62758    







Email: nguyenh@marshall.edu
Office Hours : will be posted on my office door.
· TEXT:      PL Taylor and O Heinonen, A Quantum Approach to Condensed Matter Physics, Cambridge University Press; 1st edition (2002) ISBN-10: 0521778271 

Bibliography:

Other text books for reference:
· Michael P. Marder, “Condensed Matter Physics”, Wiley-Interscience; 1st  edition (2000) ISBN-10: 0471177792 
· Alexander Altland, Ben Simons “Condensed Matter Field Theory” 
Cambridge University Press (2006) ISBN-10: 0521845084 

· Neil W. Ashcroft, N. David Mermin, “Solid State Physics” Brooks Cole; 1st  edition (1976) ISBN-10: 0030839939 

Objective:
This course will give an introduction to the theoretical treatment of the physics of condensed matter systems. By the end of this course the students should have developed a basic understanding some of the important current problems in this field and have some idea of the theoretical approaches used in treating these problems. In this course a student will have the opportunity to

- Identify the fundamental excitations which occur in solids.

- Formulate (and solve) problems using the second quantization approach.

- Model interacting electron and phonon systems to go beyond the typical introductory SS level.

- Examine various cooperative phenomena such as magnetism, superconductivity, and superfluidity.

- Explore the basic features of large scale periodic structures, superlattices, photonic crystals, etc.

Homework : Home work will usually be assigned every two week and are due in one week. Two will be assigned each week. You are expected not to copy any homework solution from anyone else. After you have tried hard to do it all by yourself, teamwork is encouraged for solving the homework assignments, but solutions must be handed in separately. Solutions to the homework will be given after the submission. Homework problems are a very important part of the course. Cheating on the homework will result at minimum in zero grades, and could lead to failing the entire course. 
Quizzes: I will give about 4-5 in-class 15 minute quizzes

Exams: There will be two midterm exams and one final.


Exam1: Tuesday March 3rd 


Exam 2: Tuesday April 15th
               
Final:  Final week

GRADING:  

 Homework:


                            15%


  Quizzes:                                                                         10%                               


  Mid-term Exam I  


             15%

  Mid-term Exam II              

            
             15% 

  Mid-term Exam III              

             15%

  Final Exam

                                            30%
 COURSE OUTLINE:

1. Elementary Excitations

2. Second Quantization (Quantum Field Theory) Approach

3. Interacting electron systems, Fermi liquids, Heavy Fermions, etc

4. Excitation in semiconductors and optical properties. Exciton, polariton etc

5. Materials with amorphous or only quasi-periodic structure

6. Large-scale periodic structures, Photonic Crystals, Superlattices, etc

7. Defects, Impurities, Dislocations, etc

8. Magnetism and various types of coupling interactions

9. Magnetic impurities and the Kondo problem

10. Superconductivity and Superfluidity
Classroom Behavior:

Disorderly conduct that interferes with the normal classroom atmosphere will not be tolerated.  
All cell phones must be turned off before the beginning of class unless special permission is granted by the instructor.  In that case, the cell phone must be set to silent ring mode, and the student must leave the classroom to answer any call.  If a cell phone rings during class, the student may be required to leave class that day and be marked absent. 
Academic Dishonesty:  

“Academic Dishonesty is something that will not be tolerated as these actions are fundamentally opposed to ‘assuring the integrity of the curriculum through the maintenance of rigorous standards and high expectations for student learning and performance’ as described in Marshall University’s Statement of Philosophy.”
 Cheating and other forms of academic dishonesty will bring serious sanctions, including possible expulsion, as described in pages 106—109 of the 2007-08 Undergraduate Catalog.  Cheating on an exam will result at minimum in failing the entire course. 

You may work together on practice problems (which are not graded), but do your own work .

ADA Eligible and Disabled Students / Students with Medical Conditions:
Students needing special accommodation must provide documentation.  For more information, see http://www.marshall.edu/disabled/Documentation.htm.  Such students are also strongly encouraged to seek assistance from an appropriate university office, such as  

· the Office of Disabled Student Services, Prichard Hall, Room 117, (304) 696-2271, 

· the Higher Education for Learning Problems program in Myers Hall, (304) 696-6252, 

· the Autism Center, (304) 696-2332, or

· the Student Athlete Program (for sports-related disabilities). 
Eligible students should make arrangements with the instructor in the first week of the semester about special arrangements needed for classroom or testing facilities and procedures to accommodate the disability.  In addition, students with medical conditions, temporary or permanent, that may require special attention (including epilepsy) should inform the instructor.   

� Ibid.





