
Physics 440: Nuclear and Particle Physics
Spring 2019, Room EXPL 1004

Monday 13:30 - 16:10

Instructor: Phil Rubin
Office: PH 253
Phone: 703.993.3815 (least effective)
E-mail: prubin@gmu.edu (most effective)
Office Hours: Monday 9:00 - 11:00
Website: http://physics.gmu.edu/~rubinp/courses/440/

Please note:

• All e-mail communication from the instructor concerning this course will
be to GMU accounts only.

• If you are a student with a disability and you need academic accommo-
dations, please see me and contact the Office of Disability Resources at
703.993.2474. All academic accommodations must be arranged through
that office.

Course Goal:

1. To gain a basic familiarity with sub-atomic physics and its methods.

Suggested References:

• Quarks & Leptons: An Introductory Course in Modern Particle Physics,
F. Halzen and A. Martin

• Introduction to High Energy Physics, D. Perkins

• Introduction to Elementary Particles, D. Griffiths

• Nuclear and Particle Physics: An Introduction, B. R. Martin [Recom-
mended to me, but I’m unfamiliar with it]

• Particle Physics, B. R. Martin [Recommended to me, but I’m unfamiliar
with it]

Reading Resources:

• Undergraduate: http://physics.gmu.edu/~rubinp/courses/440-540/

undergrad/

• Graduate: http://physics.gmu.edu/~rubinp/courses/440-540/grad/

• Nobel Prize Lectures: http://physics.gmu.edu/~rubinp/courses/440-540/
nobel/
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Expectations:
It is expected that students taking the senior-level, elective course will work on

their own, studying the notes and readings, and doing homework assignments.
The quality of a final exam or a final project will determine the final grade.

Grading:

• Result of a final exam or outcome of a final project

A+=100-93.33% A=93.32-86.67 A-=86.66-80
B+=79.99-73.33 B=73.32-66.67 B-=66.66-60
C+=59.99-53.33 C=53.32-46.67 C-=46.66-40

D=39.99-20
F<20

Tentative Schedule:

Date Topic

28 Jan Overview; Units; Bound-state Quantum Mechanics
04 Feb Four-vectors and Scattering Theory
11 Feb Nucleus
18 Feb Nuclear Physics
25 Feb Accelerators
04 Mar Photon
18 Mar Radiation
25 Mar Detectors
01 Apr Symmetries
08 Apr Feynman Calculus
15 Apr Quantum Electrodynamics
22 Apr Quantum Chromodynamics
29 Apr Weak Interactions
06 Apr Gauge Theories

Final Examination: Cumulative, take-home exam, open-notebook, open notes.
No living, breathing being may be consulted in any way. Due in my Inbox by
Monday, 13 May, at 19:15 (7:15 pm). No late exams will be accepted.

Project: A three-hour lesson on a topic of choice related to sub-atomic physics.
The lesson must consist of lecture notes, homework, and homework solutions.
Work on the project must be done independently, and must be original work.
Everything is due in my Inbox by Monday, 13 May, at 19:15 (7:15 pm). No late
submissions will be accepted.

Attendance and Tardiness: Attendance is not required, but if you show
up, show up on time.
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Disruptive Behavior: Tardiness, private conversations, personal electronic
device use, eating, and drinking in the classroom are forbidden. Such actions
are grounds for dismissal from the classroom and a loss of a letter grade. All
portable electronic devices must be turned off upon entering the classroom
and remain off and out of sight for the entirety of the class period.

Honor Code Violations: There should be no reason to cheat on any of
the work in this course. None of it is graded. Nevertheless, it’s important
to appreciate that science is impossible when dishonesty, in any manifestation,
exists.

The GMU Honor Code: https://oai.gmu.edu/mason-honor-code/
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