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PHYS 440 Nuclear and Particle  Physics

Justification: This is a 400-level version of PHYS 540, which will be cross-listed with it.  There is no rational reason that undergraduates with the prerequisites should face any obstacle in taking this course, and in practice the permission to take a graduate course is signed every time.  

Catalog description

440 Nuclear and Particle Physics (3:3:0) Prerequisite: PHYS 402 or 502. Accelerators, detectors and related electronics; nuclear and elementary particle structure; symmetries and conservation laws; the electromagnetic, weak, and hadronic interactions; nuclear models; the quark model; and nuclear science and technology.  Same as PHYS 540.
Instructor: Robert Ellsworth, Phillip Rubin
First Offering: Fall 2009

Schedule & syllabus

     Date             Chapter(s)                     Problems due on this date

                                                         (Problem sets on web site)

     Tues  22 Jan    Introduction; Relativistic kinematics (handout)    

     Thurs 24 Jan    Relativistic kinematics, Accelerators (A.1)

     Tues  29 Jan    Interactions of particles with matter              Set 1

     Thurs 31 Jan    Detectors (A.2)      

     Tues   5 Feb    Nuclei: global properties (2)                      Set 2

     Thurs  7 Feb    Nuclei: stability (3)

     Tues  12 Feb    Nuclei: transitions, scattering (4)                Set 3

     Thurs 14 Feb    Geometric shapes of nuclei (5)

     Tues  19 Feb                     of nucleons (6)                   Set 4

     Thurs 21 Feb    Deep inelastic scattering (7)

     Tues  26 Feb    Quarks, gluons and the strong interaction          Set 5

     Thurs 28 Feb    e+e- collisions; quarkonia 

     Tues   4 Mar    Weak interactions (10)                             Set 6

     Thurs  6 Mar    Test 1

     Winter recess

     Tues  18 Mar    Weak interactions (10)                             Set 7

     Thurs 20 Mar    Weak interactions (11)

     Tues  25 Mar    Quarks in mesons (14)                              Set 8

     Thurs 27 Mar    Quarks in baryons (15)

     Tues   1 Apr    Nuclear force (16)                                 Set 9

     Thurs  3 Apr    Nuclear structure (17)

     Tues   8 Apr    Collective nuclear excitations (18)                Set 10

     Thurs 10 Apr    Nuclear thermodynamics (19)

     Tues  15 Apr    Nuclear theomodynamics (19)                        Set 11

     Thurs 17 Apr    Particle Astrophysics;Beyond the standard model

     Tues  22 Apr    Test 2                                            

     Thurs 24 Apr    Beyond the standard model; Cosmology        

     Tues  29 Apr    Student Seminars I                          

     Thurs  1 May    Student seminars II                                Set 12

Assignments Policy

 Students will complete homework problems assigned from the text, and also from

handouts.  Each student will pick a topic from a list provided by the instructor and

present a seminar on that topic.

Examinations & Grading
2 Tests 20% each, Homework 25%, Seminar 7% Final 28%   

Suggested Text Books 

Particles and Nuclei, 5th Edition, by B. Povh, K. Rith, C. Scholz, F. Zetsche,  Springer (Paperback)

