PHYSICS 391/691
Special Topics:  Particle Physics
Monday Wednesday Friday 2:00-2:50, Olin 103
Instructor
Eric Carlson

Office:
306 Olin Physical Laboratory
Cell Phone:
336-407-6528
Phone:
758-4994
Office Hours: ?????
e-mail:
ecarlson@wfu.edu
    or any time by appointment
Texts:
Carlson: “Introduction to Particle Physics” and

Particle Data Group: “Review of Particle Properties” 2012


Both are required.  The former can be purchased for $25 directly from Dr. Carlson.  It can also be downloaded electronically from the website for the class for free. The latter can be ordered for free from the particle data group (http://pdg.lbl.gov/) by clicking on “Order PDG Products.”  Although the booklet form would be preferable, it probably won’t be published in time, so get the large book.  You can also get all the information from the website if you need it.
Other Books:  Other books you might find helpful, and will be reserved in the library:


Kane, “Modetn Elementary Particle Physics”


Griffiths, “Introduction to Elementary Particles”


Cottingham, “An introduction to the Standard Model of Particle Physics”
Description: Particle physic is the study of the universe at the smallest and most fundamental level.  By the time you have completed this course, you should have a good idea of how particle physics arises from a combination of quantum mechanics and general relativity, and how it leads to what we now call the Standard Model of Particle Physics, incorporating electromagnetic, strong, and weak interactions.  You should also understand some of the weaknesses of the Standard Model.
Materials:  A scientific calculator is a necessity, and should be brought to class every day.  Also bring paper, pen, and an alert brain to class every day.
Attendance: Attendance is required, in the sense that it will be considered in your class participation grade.  If you need to miss class for any reason, email me, in advance, or if you are too sick to email at the time, email me later.
Reading Assignments: There will be reading assignments for many class days, though not all.  You will be taking Sakai short answer “quizzes” about the reading assignments, due at 11:00 AM before the class.  These quizzes are graded on the thought you put into them, not on getting the answer correct.  Although reading quizzes don’t count for a lot in the course, your answers and questions will sometimes be anonymously selected for class participation, and this will count towards this part of the course.
Class Participation: I am trying something new for this course.  I intend you to teach yourself the material that is in my book.  In class I will spend only a small amount of time on conventional lectures.  Most of the time will be spent clarifying issues you bring up in the reading quizzes, working problems, or me guiding you while you work problems.  For this reason, class participation will be a significant portion of your grade.
World-Wide-Web:  Materials for this course can be found on our home page at http://www.wfu.edu/~ecarlson/particles.  In addition, we will be using Sakai for your reading quizzes, https://sakai.wfu.edu/portal/.  
Homework:  There will be homework assignments for most class periods, generally on Wednesdays and Fridays, due at the start of class.  It is easy in particle physics to give a two sentence problem that takes five pages to calculate.  I recommend you start early.  Working with other students is encouraged; in fact, working on them in my office is encouraged.
Exams:  There will be a midterm and a final.  The midterm will be two hours, scheduled at a mutually agreed on time around mid-October.  The final will be three hours beginning at 2:00 on Wednesday, December 12.  If you miss an exam for any reason, such as illness, I will need to see evidence.  Exams will be closed book; however, some sort of handout or sanctioned cheat sheet will be allowed.
Grading:  The two tables at right are a not necessarily accurate guess as to what my grading scheme will be.  In particular, I reserve the right to grade on a sliding scale.
Pandemic Plans:  In the event of catastrophic shutdown of the university, we will make every attempt to continue and complete the course remotely.  Check the website for further information.  If the web is down, call my home number, or if that doesn’t work, try my cell phone, listed on the front of this form.
Schedule: The schedule below is only an approximate estimate of when we will be studying different topics
August

29
31
I. Introduction
September
3
5
7
II. Relativity and Quantum Mechanics
September
10
12
14
III. The Dirac Equation
September
17
19
21
IV. A Relativistic Hamiltonian
September
24
26
28
V. Feynman Diagrams
October
1
3
5
VI. Fermions
October
8
10
12
Catch up and review
October
15
17

Review, Midterm exam
October
22
24
26
VII. Quantum Electrodynamics
Oct/Nov
29
31
2
VIII. The Strong Force
November
5
7
9
IX. Quarks and Quantum Chromodynamics
November
12
14
16
X. Weak Interactions
November
19


catch up, {Thanksgiving break}
Nov/Dec
26
28
30
XI. The Standard Model
December
3
5
7
XIII.  Beyond the Standard Model
December
 
12


Final 2:00 PM
Grading Breakdown		Grading Scale       


Homework:	30%	94%  A	73%  C


Quizzes:	5%	90%  A-	70% C-


Class Particip.:	15%	87%  B+	67%  D+


Midterm:	20%	83%  B	63%  D


Final:	30%	80%  B-	60%  D-


TOTAL:	100%	77%  C+	<60%  F








