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Syllabus:

Symmetry in particle and nuclear physics.

Discovery of radioactivity, properties of nuclei, mass, isospin.

The electromagnetic, strong, and weak interactions.

Particle accelerators and detectors.

Discoveries in particle physics, leptons and hadrons.

Quantum relativistic equations, introduction to quantum field theory, gauge
interactions, and the Higgs mechanism.

Particle physics phenomenology.

Physics beyond the standard model and current research topics.

Textbooks:
There are many textbooks on these topics, with somewhat different emphases:

For much of the course we will use Griffiths: “Introduction to Elementary
Particles.” The newest edition is from 2008, but the old ones are fine for most of
what we need.

Halzen and Martin: “Quarks and Leptons™ is similar to Griffiths, but more
technical.

Perkins: “Introduction to Elementary Particles” is similar as well.

Thomson: “Modern Particle Physics” has a similar approach to Halzen and
Martin, but is new so incorporates some of the latest discoveries.

Das and Ferbel: “Introduction to Nuclear and Particle Physics” provides a more
thorough and enlightening treatment nuclear physics.

Cahn and Goldhaber: “The Experimental Foundations of Particle Physics” is a
unique resource on the important experiments that led to breakthroughs in the
field, with commentary explaining the topic and the significance of the discovery.
Quigg: “Gauge Theories of the Strong, Weak, and Electromagnetic Interactions”
gives an advanced overview of the standard model and especially the importance
if the gauge principle.

There are many other books on the standard model or on nuclear and particle
physics in the library.



ORI IR

93P 95 N7 77N WX RRW HW 70,0037 730 1% 10%-1 , 730020 10X 0 0P 1ven 90%

.90 Hw “Hndopn X

:N°2 993N

N2 M2°WN A28 0°2°37N07 L1972 .02 9973002 197 713277 29%300) 020ann 2mMnomn 2wn phn
0772 1301 OXR 1% 2w 72712 101° (P20 IR Y12W) 7aT2 WArY 2°9°370 .71°12% 715721 0700

P91 7 aX 0.5%-1,(2W 779 NI 377N aX a3) MYRWS 22 DX 1121 NNDY "NInwn 7R

10% M°w) °2°30 10 weanh RO w770 .80 2292w DR MNINDT OK WX MDD N19RW?
W31 92370 WUAT7 19010 XY 0n2 09°X5O0 0¥PR2 MAWNNT 7N KW 79,12 7Inn (97157 110%nn

2°9% M12°07 SWa ,0°9°3007 93 DR WOAT? TR YR ,NRT OV .NOAK IR 7 1720

Resources for homework problems:
For some of the homework problems you will need to read journal articles and obtain
information about various particles. There are several ways to get this information:

http://inspirehep.net is a useful place to search for articles in particle physics. For
example, type “find a [which stands for author] Feynman, R and t [=title]
properties of quark jets and date after 1975” or “find cn [=collaboration] ATLAS
and t Higgs and j [=journal] PRL [=Physical Review Letters]”

For each published paper, http://inspirehep.net gives you a link to the journal. In
order to view the paper on the journal web site, you need to be connected to the
university Ethernet system (since the university library pays journal
subscriptions). But most papers written since the mid-1990s (and all papers
nowadays) are also posted on the free http://arxiv.org, and http://inspirehep.net
provides a link to that free posting, which you can get from anywhere.
http://arxiv.org has its own article search, and you can also subscribe to daily or
weekly updates of all papers in a given topic (there are also smartphone apps for
arxiv). Reading the titles and some of the abstracts and papers every day is a good
way to stay up-to-date on developments in the field.

The Particle Data Group (PDG) collaboration publishes the Review of Particle
Physics (RPP, also often called PDG), which is a compilation of most
experimental results in particle physics and many review articles that serve as a
quick and useful reference. The online version is at http://pdg.lbl.gov, with links
to many PDF files containing the relevant information. The “PDGlive”
(http://pdglive.lbl.gov) section provides access to information on specific particles
without having to download the entire PDF, and also has linkable access to the
relevant papers. If you wish, you can also order the (very large) book that is
published every two years, at
http://library.web.cern.ch/services/order/PDG_publication.
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