FSEM 183

Spring (12) 2008

Quarks to Quasars: Making Sense of Modern Physics
Instructor: Mark Taylor

Office: Gerstacker 118
Email: taylormp

Phone: (330) 569-5241 (office)
(330) 342-1145 (home)

Office Hours: MTWF 1:00-6:00, Sun. 3:00-6:00 ... or ... just stop by.
Also, feel free to call me or send me email.
Meeting Times: TR 9:40-11:40, Gerstacker 123
Texts: 1) "The Particle Odyssey" by Close, Martin, and Sutton (2002)
2) "Dark Side of the Universe" by Iain Nicolson (2007)
3) "The Fabric of the Cosmos" by Brian Greene (2004)
Other short reading selections will be distributed throughout the course.
Course WebPage: http://home.hiram.edu/www/physics/quarks2quasars.htm [and Sakai site]
Writing Assistant: Shady Hamdallah (HamdallahSA@hiram.edu)
Course Overview: The frontiers of physics were dramatically extended in the twentieth century as
experimentalist began to probe nature on both the subatomic and extragalactic scale. Quantum
mechanics and Einstein's theory of general relativity set the stage for a new world view of the
universe. This new picture is summarized by two "standard models", one of particle physics and
one of cosmology. Both of these models lie beyond our "standard" intuition as they include objects
outside our direct experience (e.g., quarks and quasars). In this course we will try to make sense of
what these standard models are and what experimental evidence we have for them. We will then
explore the current attempts to go beyond these models, venturing into the hypothetical realm of
strings, branes, and dark energy. Beyond learning about some cool science, a goal of this course
will be to examine how science really works. Our ultimate goal is to improve your writing.
Class Preparation and Format: This is a "discussion" class so everyone must come to class ready
to discuss. For this format to work, it is critical that everyone keep up with the reading. I certainly
hope the material is compelling enough to hold your interest! Our texts will be our primary sources
of information and thus I will not be presenting formal lectures on the material. We will all share
the effort in trying to get a grip on the meaning of "modern physics". One of your jobs for each
session will be to have a well formulated question. For each class session we will have one or two
people responsible for providing a summary of the current reading assignment. These people will
be expected to help initiate and sustain an interesting discussion.
Pre-Class Questions: I will post a few questions on the course web-page before each class session.
You will need to submit your answers (and your "well formulated question" from the reading
assignment) no later than 7:00 AM.
Papers: You will write three short (3-5 page) essays and one longer (8-10 page) research paper.
These writing assignments are your chance to present your own synthesis and critique of some of
the ideas and issues dealt with in the readings. For each of these papers you will submit a draft
version to our class writing assistant. All papers will be submitted through our Sakai site.
Research Paper Presentation: For the last week of the course everyone will give an oral
presentation on the topic of their research paper.
Grading: Class participation & presentations 15%
Pre-class questions
10%
Short writing assignments
10%

Opinion Essay
10%
Critical Essays (2x15%) 30%
Research Paper
25%

Final grades are based on a fixed scale: ≥88%=A, ≥76%=B, ≥64%=C, ≥52%=D.
(For each letter grade, a "+" or "–" corresponds to the upper and lower 4% of the range.)
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Quarks to Quasars
Syllabus*
Week

Topics

Class: Reading, Notes

Due Dates

1 (7-11 Jan.)

Atoms and Subatomic Particles
(the electron, proton, and neutron)

1: PO 1-2
2: PO 3-4

2 (14-18 Jan.)

The Particle Explosion
(muons, pions, kaons, Λ, Σ, Ξ)

3: PO 5-7
Tues 1/15: Paper #1 Draft
4: PO 8, film 1: neutrinos

3 (21-25 Jan.)

The Standard Model of Particle Physics 5: PO 9
(leptons, quarks, and gauge bosons)
6: Library Visit

4 (28 Jan-1 Feb.) The Standard Model of Cosmology
7: PO 10-12
(anatomy and evolution of the universe) 8: DS 1-2
5 (4-8 Feb.)

The Case for Dark Matter
(MACHOS or MOND?)

Fri 1/25: Paper #1 due
Thurs 1/31: book critique

9: DS 3-5
Tues 2/5: Paper #2 Draft
10: DS 6-7 (career session)

6 (11-15 Feb.) New Matter(?) and New Observations
(WIMPS and accelerating expansion)

11: DS 8
12: DS 9-10, film 2: runaway universe
Fri 2/15: Paper #2 due

7 (18-22 Feb.) The Case for Dark Energy
13: DS 11-12
(Einstein's constant and a new cosmology) 14: film 3: mysteries of the universe
Sun 3/24: film critique
Mon 2/25: 7 PM Ethics Symposium: Barry Lopez ... Attendance Required
8 (25-29 Feb.) The Nature of Space and Time
(Newton, Mach, and Einstein)

15: FC 1-3
16: FC 4-5

9 (3-7 Mar.)

17: FC 6-7
18: FC 8, film 4: elegant universe part 1
Fri. 3/7: Paper #3 due

The Nature of Time
(entropy and the arrow of time)

(10-14 Mar.)

Tues 2/26: Paper #3 Draft
Wed. 2/27: BL reaction

Spring Break

10 (17-21 Mar.) Cosmology and String Theory
(big bang, inflation, and unification)

19: FC: 9-10
Tues 3/18: Outline/Bibliography
20: FC: 11-12, film 4: elegant universe part 2

11 (24-28 Mar.) M-Theory and Speculation
(branes, teleportors and time travel)

21: FC 13-14
Tues 3/25: Draft #4 due
22: FC 15-16, film 4: elegant universe part 3

12 (31 Mar.-4 Apr.) Research Paper
Oral Presentations

23: Session #1
24: Session #2

*Note: This schedule is subject to change through the term.

Mon. 3/31:book/film critiques
Fri 4/4: Paper #4 due

