
 

Quantum Mechanics II
Spring 2023

Monday/Wednesday 11:00 – 12:15 
Rm. 1045 Physics 

Prof. Frank Moscatelli 
Email: fm70@nyu.edu
Office: Rm 838 in 726 Broadway
Drop-in hours: Tuesday or Thursday anytime after noon, or anytime by appointment.
Recitation: Monday 4:55 – 6:10 Rm 1045
Recitation instructor: Zilu (Tony) Zhou, email: zz1994@nyu.edu. Room 1035 

Main Text: Introduction to Quantum Mechanics 3rd edition David Griffiths (you already have it)
Supplementary text: A Modern Approach to Quantum theory, John S. Townsend (in Brightspace) 

Problem sets: Posted on Monday, due in recitation the following Monday – paper or digital. 

Lecture Notes: I will upload a neat copy of my lecture notes every week. 

Grade Breakdown: 
Homework 20% 
Midterm 1 20% 
Midterm 2 20% 
Final 20% 
Presentation 20% 

Presentation: Everyone will make a 10 – 15-minute presentation on a topic (see below) of your
choice. I will have established all the background material as the course progresses, and you will
present your topic as a professor would in lecture. That could be chalk-and-talk, PowerPoint, 
computational results, or whatever. Once you pick your topic, I will work closely with you to 
polish up the talk. It is imagined, but not guaranteed, that the average grade for this part of the
class will be nearly 100%. There are about 17 of us so we’ll need to use recitation as well as
class time. See the end of this syllabus for example topics. 

Finally, let me affirm that I am committed to creating an inclusive and accessible classroom
environment for students of all abilities. Students who may need academic accommodations are
advised to reach out to the Moses Center for Student Accessibility as early as possible in the
semester for assistance (212-998- 4980 or mosescsd@nyu.edu). Information about the Moses
Center can be found at http://www.nyu/csd. Knowing that ability status may shift during our
time together, please let me know how I can best support your learning needs. If you need any
support in connecting with the Moses Center or other resources, please also let me know. 
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Topics covered 

Quantum mechanics of identical particles 
• Quantum statistics and symmetrization 
• Multi-electron atoms 
• Fermi-Dirac & Bose Einstein distributions 
• Solids (electron gas and Kronig – Penny) 

Time independent perturbation theory 
• Non degenerate & degenerate states 
• Fine structure of hydrogen 
• Zeeman effect 
• Hyperfine splitting 

Variational principle and WKB approximation 
• Helium ground state 
• Tunneling 

Time dependant perturbation theory 
• Two level atom in a light field 
• Stimulated and spontaneous emission 
• Rabbi oscillations! 

Dirac Equation 
• Derivation – Dirac’s thinking 
• Application to free particle. 

Possible Presentation Topics (with comments) 

Atomic (and/or ion) colling and trapping. Nobel Prize 1997
Bose-Einstein Condensation. Nobel Prize 2005 
Berry’s Phase. The important role phase plays in QM
Scattering. A broad topic, but maybe some of you have high energy particle physics interest.
Quantum Materials. Topologic insulators. Lots of work in our CQP going on with this stuff.
Quantum Hall effect. Ditto the above.
Degenerate Gas. Neutron Stars, liquid Helium, etc. Anybody with astrophysical interests? 
Aharonov - Bohm Effect. The role of scaler and vector E&M potentials in QM. Gauge. 
Quantum Information - Q bits. Any CS major or minor should be interested in this.
Quantum Teleportation. And other entanglement issues.
Density Matrix. Most of the QM we do is on pure, not mixed, states.
Path Integrals. Richard Feynman completely recast QM in terms of integrals, not differential 
equations like Schrödinger, Dirac or Heisenberg. If you plan a future in theoretical physics and 
QFT, you should be interested. 




