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PHZ 3400 – Phenomena in Condensed Matter                              Spring 2017 
12:20 PM 01:10 PM HCB   0217   

 
 
Instructor 
 
Dr. Per Arne Rikvold 
Office: 413 Keen 
Phone: 644-6014 
Email: prikvold@fsu.edu 
 
Course Description 
 
This course is intended to introduce to the students the basic phenomena and physical concepts related 
to condensed matter systems. It will cover structural, thermal, electrical, magnetic, and optical properties 
of solid and soft condensed matter, and experimental methodologies used to study these properties. In 
particular, it will describe the physical foundation of many modern technologies that have transformed 
our daily life, such as microelectronics and information technology. The physics prerequisites for this 
course are PHY2048 and 2049, and a general understanding of the concepts of modern physics 
(PHY3101 or equivalent). The level of mathematical skills necessary to complete this course is a strong 
proficiency with calculus. 
 
Texts 
Main text: 

• The Physics of Solids by Richard Thurton, Oxford University Press, 2000. 
 
Further suggested readings: 
 

• Fundamentals of Soft Matter Science by Linda S. Hirst, CRC Press, 2012. 
 

Class Meetings  
 
MWF, 12:20 – 1:10 pm, in 0217 HCB   
 
 These classes involve mainly lectures and discussions, and possibly some demonstrations, student 
presentations, and guest seminars. Attending the classes is very important. 
 
Help Session: 
Thursday 5:00 – 6:30pm in Keen Room 319.  
Office Hour:  
Tuesday 4:00 – 5:00pm  in Keen Room 413, or by appointment. 
 



 2 

Course Topics    
 
SOLIDS 

1. Review 
 Elementary quantum mechanics and atomic/molecular bonding. 
2. Crystalline Solids 

Classification and measurement of crystal structures. Diffraction. 
3. Mechanical properties of solids. Elasticity.  
4. Thermal Properties 

Phonons, phonon density of states, heat capacity, thermal conduction. 
5. Free Electron Model of Metals 

Electric conductivity and Hall effect, electronic specific heat. 
6. Band Theory of Solids 

Electron in a periodic potential, Fermi surface, classification of solids. 
7. Semiconductors 

Semiconducting materials, electrical and optical properties. 
8. Semiconductor Devices 

Diodes, transistors. 
9. Magnetism 

Classification of magnetism, ferromagnetic materials. Magnetic ordering and phase transitions. 
10. Phase Transitions 
11. Superconductivity 

Materials and phenomena, BCS description. 
 

 
SOFT CONDENSED MATTER 

12. Liquids 
13. Polymers 
14. Basic Thermodynamics 
15. Liquid Crystals 

 
Student Responsibilities 
Class Participation: Attend all lectures; what you retain from these classes may surprise you. Students 
are expected to come to class prepared to learn. Students should arrive to class on time and remain 
in class for the entire class period. Students should actively participate in class discussions. Please 
come to office hours for any questions related to the course. Do not wait until the mid-terms and final-
exam to express your confusion or to discuss topics that are unclear. 
Homework: Success in this course depends to a large extent on the effort put into completing the 
weekly homework assignments. The homework will be a significant component of the final grade, and 
it is the best way to prepare for the exams. 
Exams:There will be two midterm exams and one final exam. The midterms and the final exams are 
cumulative, although the final will emphasize the latter part of the course. There will be NO MAKE-UP 
EXAMS except for excused absences. Excused absences include documented illness, deaths in the 
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immediate family and other documented crises, call to active military duty, religious holy days, and 
official University activities.  
 
 
Late Homework Policy 

Unless you have made previous arrangements or have a reason I will accept (such as sickness, 
accident, death in family, ... see University Attendance Policy below for details), the grade for any 
homework turned in after it is due will count toward your final grade with 1/2 its normal weight 
(i.e., 100% will be recorded as 50%, etc.).  

Homework solutions will be posted on Blackboard after the due date. 
 
 
 
Completion and Grading of the Course 

A student will have completed the course and will be eligible for a grade greater than “F” only if the 
student attempts the final exam.  
 
The final course grade will be calculated using the scores on homework, midterms and final 

examinations. These components will be weighted as follows: 
 
 

Course Grade Components 
 

Grade Component %  
Homework 
First mid-term exam 
Second mid-term exam 
Final Examination 

25% 
20% 
20% 
35% 

 

 
 

Your final grade will be based on your total score obtained for the components mentioned above. 
The total course score will be converted into a letter grade, using the table shown below: 

 
      Calculation of the Course Grade 

 
Total Score 

(%) 
Grade 

90.0 – 100.0 
85.0 – 89.9 
80.0 – 84.9 
75.0 – 79.9 
70.0 – 74.9 
68.0 – 69.9 
63.0 – 67.9 
60.0 – 62.9 
55.0 – 59.9 
below 54.9 

A 
A- 
B+ 
B 
B- 
C+ 
C 
C- 
D 
F 
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Resources for Students 
 
I want you all to do well in this course. Several resources are available to help you towards this goal: 
• Classes  Attend all classes. What you retain from these classes may surprise you. 
• Office Hours  Make use of my office hours. Sometimes a one-on-one discussion clears things up 

quickly. Outside the office hours you can make an appointment via email or just stop by my office 
or lab to chat. 

 
 
Course Information on Blackboard: 
This syllabus, lecture notes, solutions to homework and exam problems, and important announcements 
will be available on blackboard. Thus it is vital that you know how to use this system. 
 
University Attendance Policy:  
Excused absences include documented illness, deaths in the family and other documented crises, call to 
active military duty or jury duty, religious holy days, and official University activities. These absences 
will be accommodated in a way that does not arbitrarily penalize students who have a valid excuse. 
Consideration will also be given to students whose dependent children experience serious illness.  
 
Academic Honor Policy:  
The Florida State University Academic Honor Policy outlines the University’s expectations for the 
integrity of students’ academic work, the procedures for resolving alleged violations of those 
expectations, and the rights and responsibilities of students and faculty members throughout the 
process. Students are responsible for reading the Academic Honor Policy and for living up to their 
pledge to “…be honest and truthful and…[to] strive for personal and institutional integrity at Florida 
State University.” (Florida State University Academic Honor Policy, found at 
http://dof.fsu.edu/honorpolicy.htm.)  
 
Americans with Disabilities Act:  
Students with disabilities needing academic accommodation should:  
(1) register with and provide documentation to the Student Disability Resource Center; and  
(2) bring a letter to the instructor indicating the need for accommodation and what type. This should be 
done during the first week of class.  
This syllabus and other class materials are available in alternative format upon request.  
For more information about services available to FSU students with disabilities, contact the:  
Student Disability Resource Center  
874 Traditions Way  
108 Student Services Building  
Florida State University  
Tallahassee, FL 32306-4167  
(850) 644-9566 (voice)   
(850) 644-8504 (TDD)  
sdrc@admin.fsu.edu  
http://www.disabilitycenter.fsu.edu/  
 
  

http://dof.fsu.edu/honorpolicy.htm


 5 

Title IX Statement:  
 
As a recipient of Federal financial assistance for education activities, FSU is required by Title IX of the 
Education Amendments of 1972 to ensure that all of its education programs and activities are free from 
discrimination on the basis of sex. Sexual discrimination includes sexual misconduct (sexual violence, 
stalking, intimate partner violence, gender based animosity and gender based stereotyping). If you have 
questions about Title IX or wish to file a Title IX complaint, please visit the FSU Title IX website: 
www.titleix.fsu.edu or call Jennifer Broomfield, Title IX Director 850-644-6271. Please note that as 
Responsible Employees, all faculty are required to report any incidents of sexual misconduct to 
the Title IX Office.  
 
The Victim Advocate Program at FSU has a confidential advocate on call twenty-four hours a day to 
respond to FSU students, faculty, and staff who are victimized, or any other person who is victimized 
on our campus, or by an FSU student. Daytime Phone: 850.644.7161, 850.644.2277, or 850.645.0086. 
Nights, Weekends & Holidays 850.644.1234 (FSUPD) Ask to speak to the on-call advocate. For 
information about the confidential on-campus Victim Advocate Program, please visit 
https://dos.fsu.edu/vap/. 
 
Syllabus Change Policy:  
Except for changes that substantially affect implementation of the evaluation (grading) statement, this 
syllabus is a guide for the course and is subject to change with advance notice. 
 


	PHZ 3400 – Phenomena in Condensed Matter                              Spring 2017
	Unless you have made previous arrangements or have a reason I will accept (such as sickness, accident, death in family, ... see University Attendance Policy below for details), the grade for any homework turned in after it is due will count toward you...
	Homework solutions will be posted on Blackboard after the due date.


