PHYS 943 – Quantum Mechanics I – Spring 2012

Instructor:

Course Goals:

Class time:
Office hours:
Recourses:
Prerequisites:
Texts:

Prof. Karsten Pohl

DeMeritt Hall 327

603-862-4197
karsten.pohl@unh.edu
www.physics.unh.edu/~kpohl

Beginning graduate students will develop a fundamental understanding of the basic
principles of quantum theory based on fundamental assumptions rather than historical
development. This is part I of a two-semester course.
Mon – Wed – Fri from 10:10 – 11:00 in DeMeritt (DeM) 251
Mon & Tue from 2:00 – 3:00 and Thu from 4:00 – 5:00 in DeM 327 (office) or DeM
119 (lab), or by appointment
All important course information can be found on http://blackboard.unh.edu,
including schedule, homework assignments, solutions, literature lists, grades, …
Two semesters of undergraduate Quantum Mechanics (at the level of Griffiths) and
one semester of graduate-level Mathematical Physics (PHYS 931 or equivalent)
J.J. Sakurai
Modern Quantum Mechanics, 2nd ed.
(Addison-Wesley, 2010)

(required)

E. Merzbacher
Quantum Mechanics, 3rd ed.
(Wiley, 1998)

(recommended)

Other Books:

An extensive list of other very useful (text-)books will be on Reserve in the Physics
library. It is very sensible to study from more than one book. Be aware that the
notation may vary considerably in the different texts (e.g. Dirac notation).

Assignments:

About 10 problem sets will be given out, generally on a Wednesdays and are due
back the following Wednesday in class. Solutions will be made available on that
day. Teamwork is encouraged, so groups of up to 3 students should hand in one
solution set, with all collaborators names and signatures listed. If you collaborated
with others but prefer to hand in your own solution, please list you collaborators.
You must make sure that you can solve each problem independently, because that
will be required of you in the exams. Illegible or poorly worked solutions will not be
accepted.

Late homework:

Late submission will generally not be accepted. However, if you are unable to handin your solutions on time, please alert me ahead of time. Realize that this will delay
the posting of solutions for everybody.

Grading:

35%
30%
35%

problem sets
midterm exam
cumulative final exam

Expectations:

Outline:

I expect that you read the appropriate materials in Sakurai before coming to class.
Limited class time will prevent us from discussing all details of some important
derivations and/or proofs. In such cases I will refer to the textbook and expect you to
be able to recreate the material as if it were covered in class.
I.

Fundamental Concepts
Stern-Gerlach experiment, vector spaces, Dirac notation, operators and
observables, change of basis, wave functions.

II. Quantum Dynamics
Time evolution, Schrödinger and Heisenberg representation, SHO,
Schrödinger equation, Feynman path integrals, gauge transformations
III. Angular Momentum
Rotations, orbital angular momentum and spin, tensor operators
IV. Symmetry
Parity, time reversal
V. Identical Particles
Permutation symmetry, atom and molecules, quantum statistics
DSS:

The University is committed to providing students with documented disabilities equal
access to all university programs and facilities. If you think you have a disability
requiring accommodations, you must register with Disability Services for Students
(DSS). Contact DSS at 603-862-2607. If you have received Accommodation Letters
for this course from DSS, please provide me with that information privately, in my
office, so that we can review those accommodations.

