
Physics 221A Introductory Particle Physics Fall 2008

Homework Set #5 [Final]

Instructions:

The last homework will consist of a short individual seminar on a topic rele-
vant for the material discussed in the Course.

You can choose any of the topics listed below. Every topic has more than one
Refrence, that should be considered as a possible starting point for your lit-
erature search project. The talks will be 25 minutes long (strictly enforced)
plus 5 minutes for questions, and will take place in ISB 310, on Monday
December 8 and Tuesday December 9. You can choose to prepare either a
“blackboard talk” type seminar, or a slide presentation (a video projector
will be available).

E-mail the instructor (CC’ing all other students) with your choices. Within
reason, the criterion for the assignement of the topics and time slots will be
“first come, first serve”, based on the receipt of your e-mails. If you do not
make any choice before November 27, the Instructor will assign you a topic
and time slot.

List of Proposed Topics:

1. Leptonic versus Hadronic models of Gamma-Ray Emission in Active
Galactic Nuclei [suggested by A. Furniss]

References: [1], chapters 8 and 10, and references therein

2. Quark Matter in Neutron Stars [suggested by H. Cambier]

References: [2, 3, 4, 5, 6, 7]

3. Universal Extra Dimensions at Colliders [suggested by P. Manning]

References: [8]

4. Cosmological Weakly Interacting Massive Particle Dark Matter Anni-
hilation [suggested by L. Pack]

References: [9, 10, 11, 12]
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5. Higgs searches with the Tevatron Run-II and new physics interpreta-
tions of the recently reported multi-muon events

References: [13, 14, 15, 16, 17, 18]

6. Higgs searches with the Large Hadron Collider and with an Interna-
tional Linear Collider

References: [19, 13, 20, 21, 22, 23, 14]

7. Leptonic CP violation and Neutrino Factories

References: [24, 25, 26, 27, 15]

8. Neutrino masses and mixing: current status and prospects

References: [28, 29, 30, 31, 32, 15]

9. Experimental and theoretical overview of Pentaquarks

References: [33, 34, 35, 36, 37, 15]

10. Status and prospects of proton decay searches, and impact on Grand
Unification models

References: [38, 39, 40, 41, 42, 43, 15]

11. Monopole searches: current status, prospects and overview of the con-
straints on Grand Unification and Inflation models

References: [44, 45, 46, 47, 48, 49, 50, 51, 15]

12. Gauge coupling unification in the Standard Model, in its supersymmet-
ric extensions and in other beyond the Standard Model frameworks

References: [41, 52, 53, 54, 55, 15]

13. Overview of brayogenesis models and status of GUT baryogenesis

References: [56, 57, 58, 59, 51]

14. Axion models and cosmological axion production mechanisms

References: [60, 61, 62, 63, 64, 51, 15]

15. Axion search experiments and astrophysical constraints

References: [60, 65, 62, 63, 64, 66, 67, 51, 15]
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