	
	
	



CHEM 5610/4930: Theory and Practice in Solid-State Systems
Instructor Information  
Dr. Hao Yan (Hao.Yan@unt.edu)
Office hours:
12:00 PM – 1:00 PM, Friday
CHEM 376

Course Description, Structure, and Objectives 
This course serves two purposes: (1) an introduction to the concepts and theorems in solid-state physics; and (2) a practical guide for experimental chemists to simulate, visualize and analyze solid-state systems using computational tools.	
The course is divided, roughly 50/50, between theoretical lectures and hands-on practices.
Learning Objectives:
Upon successful completion of this class students will have a basic understanding of:
· Crystal lattice and symmetry
· Electron structure in periodic potential field
· Phonons and thermal properties of solids
· Mechanical responses of solids
· Surface and defects in solids
In addition, students will gain hands-on experience on:
· Creating, visualizing and analyzing solid structure models in ASE
· DFT computation of solid structures and properties in Quantum ESPRESSO
· Calculation and interpretation of band structures
· Modeling of surfaces and defects using supercells
How to Succeed in this Course 
Grades and announcements will be posted on Canvas. I can be reached by email anytime or in person during my office hours (see above). I will strive to respond to course-related emails within 48 hours.

Success in this course is gauged by your ability to integrate computational tools into your research. Practice is crucial; make sure you not only understand, but can carry out the computations in each tutorial, troubleshoot the errors, and analyze the results. 

The University of North Texas makes reasonable accommodations for students with disabilities. To request accommodations, you must first register with the Office of Disability Access (ODA) by completing an application for services and providing documentation to verify your eligibility each semester. Once your eligibility is confirmed, you may request your letter of accommodation. ODA will then email your faculty a letter of reasonable accommodation, initiating a private discussion about your specific needs in the course. 
You can request accommodations at any time, but it’s important to provide ODA notice to your faculty as early as possible in the semester to avoid delays in implementation. Keep in mind that you must obtain a new letter of accommodation for each semester and meet with each faculty member before accommodations can be implemented in each class. You are strongly encouraged to meet with faculty regarding your accommodations during office hours or by appointment. Faculty have the authority to ask you to discuss your letter during their designated office hours to protect your privacy. For more information and to access resources that can support your needs, refer to the Office of Disability Access website (https://studentaffairs.unt.edu/office-disability-access).
UNT strives to offer a high-quality education in a supportive environment where you can learn, grow, and thrive. As a faculty member, I am committed to supporting you, and I want to remind you that UNT offers a range of mental health and wellness services to help maintain balance and well-being. Utilizing these resources is a proactive way to support your academic and personal success. To explore campus resources designed to support you, check out mental health services (https://clear.unt.edu/student-support-services-policies), visit unt.edu/success, and explore unt.edu/wellness. To get all your enrollment and student financial-related questions answered, go to scrappysays.unt.edu.

Supporting Your Success and Creating an Inclusive Learning Environment  
I value the many perspectives students bring to our campus. Please work with me to create a classroom culture of open communication, mutual respect, and belonging. All discussions should be respectful and civil. Although disagreements and debates are encouraged, personal attacks are unacceptable. Together, we can ensure a safe and welcoming classroom for all. If you ever feel like this is not the case, please stop by my office and let me know. We are all learning together. I also encourage you to review UNT’s student code of conduct so that we can all start with the same baseline civility understanding (Code of Student Conduct) (https://policy.unt.edu/policy/07-012).  

Required/Recommended Materials 
Textbook: Solid State Physics, Ashcroft and Mermin.
Lecture notes and hands-on tutorials will be posted on Canvas.
This course has digital components. To fully participate in this class, students will need internet access to reference content on the Canvas Learning Management System and Cruntch4. If circumstances change, you will be informed of other technical needs to access course content.  Information on how to be successful in a digital learning environment can be found at Learn Anywhere (https://online.unt.edu/learn). 

Course Requirements/Schedule 
A tentative lecture schedule, together with the subject of each week, is given below. The schedule is subject to changes. Please refer to Canvas for any updates of the schedule.
	Week of
	Subject
	Ashcroft Mermin chapter

	8/17
	Theory: Crystal lattice
Practice: Creating, visualizing and manipulating crystal structures with ASE
	4

	8/24

	Theory: Reciprocal lattice
Practice: Measuring and plotting structural parameters
	5

	8/31

	Theory: Crystal symmetry
Practice: Constructing primitive cells and finding lattice symmetry
	6

	9/7
(no class on 9/7)
	Theory: Fermi-Dirac distribution, electron gas model
Practice: Quantum ESPRESSO calculation setup (I)
	1-3

	9/14
	Theory: Bloch theorem
Practice: Quantum ESPRESSO calculation setup (II)
	8

	9/21
	Theory: Band structure
Practice: Quantum ESPRESSO post-calculation analysis (I)
	9

	9/28
	Theory: Semiclassical model of electron motion
Practice: Quantum ESPRESSO post-calculation analysis (II)
	12-13

	10/5
	Theory: Harmonic crystal
Practice: Quantum ESPRESSO post-calculation analysis (III)
	22-23, 28

	10/12
	Theory: Phonon dispersion
Practice: Phonon calculation and analysis (I)
	22-23

	10/19
	Theory: Thermal properties of solids
Practice: Phonon calculation and analysis (II)
	25

	10/26
	Theory: Mechanical effects in solids
Practice: Variable-cell and constrained relaxation
	N/A (lecture note)

	11/2
	Theory: Surface and interface
Practice: Constructing and modeling supercells and slabs
	18, 29

	11/9

	Theory: Defects
Practice: Nudged elastic band method
	30

	11/16
	In-class work time on final projects
	

	11/23

	No class
	

	11/30

	Final project presentations
	



Assessing Your Work 
The grading policy is made according to UNT’s Academic Integrity Policy (PDF) (https://policy.unt.edu/policy/06-003). 
Assessments for graduate students (5610)
· Lecture attendance: 10%
· Participation in SPOT evaluation: 5%
· Problem set: 45%
· Final project report: 20%
· Final project presentation: 20%
Assessments for undergraduate students (4930)
· Lecture attendance: 15%
· Participation in SPOT evaluation: 10%
· Problem set: 40%
· Final project report: 15% (full credit granted for participation)
· Final project presentation: 20% (full credit granted for participation)
Grading

	[bookmark: Calendar]Overall average semester percentage
	Grade

	>=90%
	A

	80% - 89%
	B

	70% – 79%
	C

	60% – 69%
	D

	< 60%
	F




Course Policies
Attendance
Attendance to the lectures is, in principle, mandatory. Please contact the instructor if you are unable to attend class because of health and other personal issues.  Acceptable exceptions will be approved on a case-by-case basis. Failure to attend a lecture without prior notice will be reflected in final score and grade.

Assignment
Due dates of problem sets will be announced as they are handed out. Students are expected to turn in the problem sets on or before the due date. Exceptions must be discussed with the instructor and approved on a case-by-case basis. Students are welcome to use references and discuss among themselves; however, plagiarism is strictly prohibited.

Final Project
We will have one final project in place of the final exam. The project is expected to be completed by a team of 2-3 students. A presentation will be given in the last week of class. The final project report is due during the final week.  

Makeup
Students have grace periods to make up for missed problem sets and final project report upon submission of convincing reasons. Details of the time will be discussed with the instructor on a case-by-case basis. Late submission of problem sets and final project report without prior notice or explanation will receive zero point.

Syllabus Change 
Please contact the instructor regarding any time conflict or concerns over the syllabus ASAP. 

GenAI 
Use of generative AI (GenAI) tools is allowed for the following purposes:
· Generate input files and codes
· Analyze outputs
You must proofread the input files and codes, and be able to rationalize the choice of parameters, functions, and code structures. 
Use of GenAI is allowed for the following purposes:
· Prepare figures and images for the final presentation
· Polish language and check grammar for the final report draft prepared by you
You must proofread the AI-generated/modified content before presentation and submission. 
Use of GenAI is prohibited under the following circumstances:
· Prepare entire presentation
· Write final report from scratch
UNT Policies
Unauthorized Aids During Examinations and Assessments
Students may use only those materials and resources that are expressly authorized by the instructor for a particular examination or assessment. Touching, holding, or accessing any unauthorized aid during the examination period constitutes a violation of the Student Code of Conduct, regardless of whether the aid is used.
Any item that may be considered an unauthorized aid must be kept out of view and in a closed container (e.g. zipped backpack, buttoned purse, etc.) during the entirety of the examination or assessment.
Unless specifically authorized in writing by the instructor, prohibited aids include, but are not limited to:
1. Mobile phones and smartphones
1. Smartwatches and fitness trackers with communication, recording, or internet capabilities
1. Tablets, laptops, and other computing devices
1. Earbuds, headphones, and other audio devices
1. Smart glasses, cameras, recording devices, and wearable technology
1. Artificial intelligence (AI) tools, chatbots, and other generative AI technologies
1. Notes, textbooks, study guides, formula sheets, or reference materials
1. Any other device, material, or resource not expressly permitted by the instructor
Students are responsible for clarifying any questions about permitted materials before the examination begins.
Academic Integrity Policy
According to UNT Policy 06.003, Student Academic Integrity, academic dishonesty occurs when students engage in behaviors including, but not limited to cheating, fabrication, facilitating academic dishonesty, forgery, plagiarism, and sabotage. A finding of academic dishonesty may result in a range of academic penalties or sanctions ranging from admonition to expulsion from the University. The following behaviors are considered academic dishonesty in this class:
· Plagiarism
· Having another person complete and submit work in your name
· Lying to an instructor to improve your grade
· Altering a graded work after it has been returned and then submitting the work for re-grading
Such behaviors will result in zero point for the particular assignment or quiz. Additionally, the incident will be reported to the Dean of Students, who may impose further penalty.
ADA Policy
UNT makes reasonable academic accommodation for students with disabilities. 	 Students may request accommodations at any time, however, ODA notices of accommodation should be provided as early as possible in the semester to avoid any delay in implementation. Note that students must obtain a new letter of accommodation for every semester and must meet with each faculty member prior to implementation in each class. For additional information see the ODA website at disability.unt.edu.
Emergency Notification & Procedures
UNT uses a system called Eagle Alert to quickly notify students with critical information in the event of an emergency (i.e., severe weather, campus closing, and health and public safety emergencies like chemical spills, fires, or violence). In the event of a university closure, please refer to Canvas for contingency plans for covering course materials.
Retention of Student Records
Student records pertaining to this course are maintained in a secure location by the instructor of record. All records such as exams, answer sheets (with keys), and written papers submitted during the duration of the course are kept for at least one calendar year after course completion. Course work completed via the Canvas online system, including grading information and comments, is also stored in a safe electronic environment for one year. Students have the right to view their individual record; however, information about student’s records will not be divulged to other individuals without proper written consent. Students are encouraged to review the Public Information Policy and the Family Educational Rights and Privacy Act (FERPA) laws and the University’s policy. See UNT Policy 10.10, Records Management and Retention for additional information. 
Acceptable Student Behavior
Student behavior that interferes with an instructor’s ability to conduct a class or other students' opportunity to learn is unacceptable and disruptive and will not be tolerated in any instructional forum at UNT. Students engaging in unacceptable behavior will be directed to leave the classroom and the instructor may refer the student to the Dean of Students to consider whether the student's conduct violated the Code of Student Conduct. The University's expectations for student conduct apply to all instructional forums, including University and electronic classroom, labs, discussion groups, field trips, etc. The Code of Student Conduct can be found at deanofstudents.unt.edu/conduct.
Access to Information - Eagle Connect
Students’ access point for business and academic services at UNT is located at: my.unt.edu. All official communication from the University will be delivered to a student’s Eagle Connect account. For more information, please visit the website that explains Eagle Connect and how to forward e-mail: eagleconnect.unt.edu/ 
Student Evaluation Administration Dates
Student feedback is important and an essential part of participation in this course. The student evaluation of instruction is a requirement for all organized classes at UNT. The survey will be made available during weeks 13, 14 and 15 of the long semesters to provide students with an opportunity to evaluate how this course is taught. Students will receive an email from "UNT SPOT Course Evaluations via IASystem Notification" (no-reply@iasystem.org) with the survey link. Students should look for the email in their UNT email inbox. Simply click on the link and complete the survey. Once students complete the survey they will receive a confirmation email that the survey has been submitted. For additional information, please visit the SPOT website at http://spot.unt.edu/ or email spot@unt.edu.
Sexual Assault Prevention
UNT is committed to providing a safe learning environment free of all forms of sexual misconduct, including sexual harassment sexual assault, domestic violence, dating violence, and stalking. Federal laws (Title IX and the Violence Against Women Act) and UNT policies prohibit discrimination on the basis of sex, and therefore prohibit sexual misconduct. If you or someone you know is experiencing sexual harassment, relationship violence, stalking, and/or sexual assault, there are campus resources available to provide support and assistance. UNT’s Survivor Advocates can assist a student who has been impacted by violence by filing protective orders, completing crime victim’s compensation applications, contacting professors for absences related to an assault, working with housing to facilitate a room change where appropriate, and connecting students to other resources available both on and off campus. The Survivor Advocates can be reached at SurvivorAdvocate@unt.edu or by calling the Dean of Students Office at 940-565- 2648. Additionally, alleged sexual misconduct can be non-confidentially reported to the Title IX Coordinator at oeo@unt.edu or at (940) 565 2759.
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