
CHM 3520: Physical Chemistry II
MWF 10:00–10:50 / Remote

Instructor: G. Andrés Cisneros Office Hours, Videochat: M 1:45–3:00
Office: 205 C Chemistry or by appointment
email: andres@unt.edu

Course Description and Goals

Physical Chemistry II is part of a two-course sequence designed to provide students with fundamental un-
derstanding of the principles underlying the behavior of chemical systems. The core of this course is the de-
tailed discussion of quantum mechanics (both fundamentals and chemical applications), and how quantum
mechanics determines atomic and molecular structure and spectroscopic transitions in microwave, infrared,
electronic, photoelectron, electron spin and NMR. Quantum mechanics provides a mathematical description
of the behavior and interactions of very small particles that are not correctly described by classical mechanics.
This course is designed to provide students with the knowledge, theoretical background and mathematical
tools to understand theoretical aspects of quantum mechanics and how it is applied to chemistry. Familiarity
with Calculus I, II and Multivariable Calculus, as well as Mechanics and Electromagnetism will be necessary.
More specifically, at the conclusion of the course you will be able to:

• Define and describe the postulates of quantum mechanics

• Understand the development and necessity of quantum mechanics

• Explain atomic/molecular structure and spectroscopy in terms of quantum mechanics.

• Deduce molecular structure from spectroscopic data.

However, these goals may be adapted to suit the objectives of the students.

Readings

Strongly Recommended text: Physical Chemistry; Thermodynamics, Structure and Change, P. Atkins and J.
de Paula, Freeman, 11th Ed. but any edition will do.

Other recommended texts include :

Student Solutions to accompany Physical Chemistry, Any Author, any version. Press.
Physical Chemistry: Quantum Chemistry and Spectroscopy, Engel, any version.
There will be occasional handouts including journal articles. These texts or links to them will be available on
the course’s Canvas page.

In addition, there is a very good set of videos on youtube, which cover many of the QM concepts that will be
presented in class:

https://www.youtube.com/user/TMPchem
I strongly encourage everyone to look at the video(s) that cover the concepts that will be presented in class
before the corresponding lecture. This will allow us to do class activities to further your understanding of
the material
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Course Policies and Evaluation
This course will be interactive in nature; based on this, attendance and participation will be necessary
for you to completely achieve the course goals. Attendance and participation will not be graded directly;
however, they are important to the purposes of this course and therefore your active presence in class is
expected.
Due to the limited time of the schedule, there will be little time for solving problems in class if you do not
read the material prior to the class. In addition, working through problems and examples is absolutely
essential for mastering this subject. You will need to do a significant amount of independent studying in this
course, including working through examples and homework problems. I will be available for discussion of the
problems during office hours or by appointment.
Evaluation of this course will be based on a variety of in–class and take–home assignments posted on
Canvas. Homework will be due on the date specified in the schedule (below) to be submitted as pdf (you
can use Camscanner). Another course requirement involves to projects, a mid-term project to be completed
in pairs, and a project to be completed individually. This project will be due on the final week of class and will
involve a class presentation.
Homeworks, exams and the final project with their respective weights are as follows:

Homework 35% (35 pts.)
Mid–Term Project 30% (30 pts.)
Final Project 35% (35 pts.)

The projects will focus on learning as a process of trial–and–error, re–reading and re–thinking. Therefore,
drafts of the projects should be submitted for comments, discussed during office hours and revised prior to
the due date. The mid–term project will involve an infographic project to be worked in pairs, that will provide
information about the professional biography and one selected work of a Woman in theoretical chemistry, info
can be found at: http://iopenshell.usc.edu/wtc/. Examples of infographics (not related to QM) are posted
on Canvas.

The final individual project will consist of two parts: a paper of 5 pages minimum (double spaced, including
figures/references), and a 3 minute recorded presentation on a course–related topic. Both projects will be
posted to discussion boards on Canvas and everyone will have to submit a review for one of your peer’s
projects as assigned by the instructor.
If you must miss a class, inform me ahead of time. No late assignments will be accepted and no make–ups
for projects will be given. Deadline extensions may be given for exceptional cases or for religious observance.
Excused extensions should be arranged prior to the due date. Learning is a two–way street, therefore, I will
ask you for feedback throughout the course. I will take your feedback seriously, and work hard to incorporate
your ideas on how to improve the course.

STUDENT DISABILITY SERVICES: This department has a policy in place to reasonably accommodate
individuals with disabilities and complies with the university policy established under Section 504 of the
Rehabilitation Act of 1973 and the Americans with Disabilities Act (1990) to provide for equal access and
opportunity. Please communicate with your professor as to your specific needs so appropriate arrangements
can be made through the department and/or the Office of Disability Accommodation (Room 318A, University
Union, (940) 565-4323).

INCLUSION & DIVERSITY: I value all students regardless of their background, country of origin, race, reli-
gion, ethnicity, disability status, etc., and am committed to providing a climate of excellence and inclusiveness
within all aspects of the course. If there are aspects of your culture or identity that you would like to share
with me as they relate to your success in this class, I am happy to meet to discuss. Likewise, if you have any
concerns in this area or facing any special issues or challenges, you are encouraged to discuss the matter
with me (set up a meeting by email) with an assurance of full confidentiality (only exception being mandatory
reporting of academic integrity/code violations and/or sexual harassment).
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Course Schedule (tentative). Readings key: Atkins & de Paula (10th Ed.)
Date Topics Readings

1/11 Introduction, Motivation for Quantum Mechanics 7A
1/13 Physics/Math Review
1/15 Physics/Math Review

1/18 Martin Luther King Jr. Observance, No class
1/20 Introduction to QM 7B–7C
1/22 7B–7C

1/25 Mathematics for QM and Fundamental Concepts 7B–7C
1/27 7B–7C
1/29 7B–7C

2/1 QM Theory of Motion; translation Problem set 1 due 8A
2/3 vibration 8B
2/5 rotation 8C

2/8 Atomic Structure and Spectra; the H atom Problem set 2 due 9A
2/10 9A
2/12 Many Electron Atoms 9B

2/15 9B
2/17 Atomic Spectra 9C
2/19 Midterm Infographic proposal due 9C

2/22 Molecular Structure; VB and MO theories Problem set 3 due 10A–10B
2/24 Diatomic Molecules 10C–10D
2/26 Polyatomics 10E

3/1 10E
3/3 Molecular Symmetry; Problem set 4 due 11
3/5 Midterm due 11

3/8 Ro–vibrational Spectra; Molecular Spectroscopy 12A
3/10 Rotational spectroscopy 12B–12C
3/12 Review of Peer Infographic due 12B–12C

3/15 Vibrational Spectroscopy 12D–12E
3/17 12D–12E
3/19 Electronic Spectroscopy; Problem set 5 due 13A

3/22 Excited State Decay 13B
3/24 Lasers 13C
3/26 Magnetic Resonance; Problem set 6 due 14A

3/29 NMR Spectra 14B
3/31 Pulse Techniques in NMR 14C
4/2 University Holiday; No Class L: 16.1–16.3, 13.17; AF: 9.19–9.12

4/5 Statistical Thermodynamics; Problem set 7 due 15
4/7
4/9

4/12–16

4/19 Final Project Due

4/26 Review on Peer Project Due
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Legal Notice Regarding Lecture Notes
My lectures and notes are protected by state common law and federal copyright law. You are authorized

to take notes in class thereby creating a derivative work from my lecture, but the authorization extends only
to making one set of notes for your own personal use and no other use. You are not authorized to record my
lectures, to provide your notes to anyone else (hard copy or electronic), or to make any other use of those
notes without express prior written permission from me.
Academic Dishonesty

Students caught cheating or plagiarizing will receive a “0” for that particular assignment or exam. Addi-
tionally, the incident will be reported to the Dean of Students, who may impose further penalty. According to
the UNT catalog, the term “cheating” includes, but is not limited to: (a) use of any unauthorized assistance in
taking quizzes, tests, or examinations; (b) dependence upon the aid of sources beyond those authorized by
the instructor in writing papers, preparing reports, solving problems, or carrying out other assignments; (c)
the acquisition, without permission, of tests or other academic material belonging to a faculty or staff member
of the university; (d) dual submission of a paper or project, or resubmission of a paper or project to a different
class without express permission from the instructor(s); or (e) any other act designed to give a student an
unfair advantage. The term “plagiarism” includes, but is not limited to: (a) the knowing or negligent use by
paraphrase or direct quotation of the published or unpublished work of another person without full and clear
acknowledgment; and (b) the knowing or negligent unacknowledged use of materials prepared by another
person or agency engaged in the selling of term papers or other academic materials.
Email Use

My policy in this class is to not communicate any details regarding your grade through email. I will only
discuss these details in person with a student.
Withdrawal from Class

The administration of this institution has set deadlines for withdrawal of any college-level courses. These
dates and times are published in that semester’s course catalog. Administration procedures must be followed.
It is the student’s responsibility to handle withdrawal requirements from any class. In other words, I cannot
drop or withdraw any student. You must do the proper paperwork to ensure that you will not receive a final
grade of “F” in a course if you choose not to attend the class once you are enrolled.

• Last day to change your schedule without a “W” is Friday, January 17

• Last day to drop with a “W” is Monday, March 30

• Last day to withdraw from the university is Friday, April 17

Incomplete Grades
An “I” grade is a non-punitive grade given only during the last one-fourth of a semester and only if a

student (1) is passing the course; (2) has justifiable reason why the work cannot be completed on schedule;
and (3) arranges with the instructor to finish the course at a later date by completing specific requirements
that the instructor must list on the electronic grade roster. All work in the course must be completed within
the specified time (not to exceed one year after taking the course.) The last fourth of the current semester
begins April 6.
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 Con-
duct. 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 http://deanofstudents.unt.edu.
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Emergency Notification and Procedures
UNT uses a system called Eagle Alert to quickly notify you 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). The system sends voice messages (and text messages upon permission) to the
phones of all active faculty staff, and students. Please make certain to update your phone numbers at
http://www.my.unt.edu. Some helpful emergency preparedness actions include: 1) know the evacuation
routes and severe weather shelter areas in the buildings where your classes are held, 2) determine how you
will contact family and friends if phones are temporarily unavailable, and 3) identify where you will go if you
need to evacuate the Denton area suddenly. In the event of a university closure, please refer to Blackboard
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 Black-
board online system, including grading information and comments, is also stored in a safe electronic environ-
ment for one year. You have a right to view your individual record; however, information about your records
will not be divulged to other individuals without the proper written consent. You are encouraged to review the
Public Information Policy and the Family Educational Rights and Privacy Act (FERPA) laws and the univer-
sity’s policy in accordance with those mandates at the following link: http://essc.unt.edu/registrar/ferpa.html
Student Perceptions On Teaching (SPOT)

Student feedback is important and an essential part of participation in this course. The Student Percep-
tions On Teaching (SPOT) is a requirement for all organized classes at UNT. This short survey will be made
available at the end of the semester to provide you with an opportunity to evaluate how this course is taught.
Succeed at UNT

UNT endeavors to offer you a high-quality education and to provide a supportive environment to help you
learn and grown. And, as a faculty member, I am committed to helping you be successful as a student.
Here’s how to succeed at UNT: Show up. Find Support. Get advised. Be prepared. Get involved. Stay
focused. To learn more about campus resources and information on how you can achieve success, go to
http://success.unt.edu/

These descriptions and timelines are subject to change at the discretion of the Professor.


