PHYSICS 745/785 - Group Theory/Groups For Solid State Physics
Monday, Wednesday, and Friday, 12:00 – 12:50, Olin 107

Instructors:
Natalie Holzwarth 
Eric Carlson
Office:
300 Olin
306 Olin
Phone:
758-5510
758-4994, 407-6528
e-mail:
natalie@wfu.edu 
ecarlson@wfu.edu

Web:
http://www.wfu.edu/~natalie/s09phy745/    (first half)

Web:
http://www.wfu.edu/~ecarlson/groups/  (second half)
Texts:
“Group Theory and Quantum Mechanics” by Michael Tinkham (both classes).  Other books will be placed on reserve for the second half of the semester for those taking PHY 745.
Description: PHY 785 is a half-semester course taught by N. Holzwarth discussing the general theory of groups, their representations, and their application in condensed matter physics, particularly the application of space and point groups in solid state physics.  PHY 745 is a full-semester course, the first half identical with 785, the second half taught by E. Carlson covering Lie Groups and their application to particle physics.
Materials:  None, other than pencil and paper.  A calculator will be rarely, if ever, useful.
Exams:  There will be one take home exam approximately March 2-6 for both classes.  There will be a second take home exam during finals week for those taking PHY 745.
Homework:  There will be homework assignments most class periods.  They will be posted on the web.  They are due on the following class period.
You should attempt to do the homework by yourself, but if you get stuck, you should feel free to talk to your friends, or the instructors.  In particular, you should also feel free to check your final answers with your friends.  Part of doing physics is interacting with others.  You must ultimately understand and have performed all the calculations in your homework yourself, but I do not mind if others have helped you with it.
Any homework that is a day or more late will be penalized.  This is a new policy that I am instituting to stop the problems of very late homeworks.  If something specific prevents you from turning your homework in on time, ask me, and I can grant extensions.
Attendance:  Attendance is expected every class period, but if you have to be away, just let me know.  I do not grade on attendance, but I expect it.

Grading:  The two tables at right are a not necessarily accurate guess as to what our grading scheme will be.  In particular, we reserve the right to grade on a sliding scale.  For those of you in PHY 745, the two exams will be weighted equally (50% each), and the homework assigned each half-semester will be approximately equal.
Schedule:


January

14
16
Definition of Groups, Group Multiplication Tables

January

21
23
Representation Theory, The Great Orthogonality Theorem

January
26
28
30
Character Tables, Physical Connections

February
2
4
6 
Point Groups

February
9
11
13
Group Compatibilities

February
16
18
20
Space Groups

February
23
25
27
Double Groups

March
2
4
6
Exam (both classes)


---(end of PHY 785)---

March
16
18
20
Lie Groups, SO(3) & SU(2), Generators, Tensor Products


March
23
25
27
Symmetries of Particle Physics, Isospin

March/Apr.
30
1
3 
SU(3), Gell-Mann SU(3), Color

April
6
8

Quarks, SU(N)

April
13
15
17
Roots and Weights, SO(N)


April
20
22
24
Sp(2N), Dynkin Diagrams.


April
27
29

The Classification Theorem



April-May

31-3

Exam (745 only)
Grading Breakdown		Grading Scale			


Homework:	50%	93%	A	83%	B	73%	C


Exams:	50%	90%	A-	80%	B-	70%	C-


TOTAL:	100%	87%	B+	77%	C+	<70%	F








