DRAFT
 Final program description for Physics of Astronomy (1 June 2006 - EJZ)
In this dual-level program, we studied physics in the context of astronomy. Beginning  students learned (and intermediate students reviewed) calculus-based physics and algebra-based astronomy.  More advanced students learned introductory, calculus-based astrophysics and modern physics, and some mathematical methods (Boas, Ch.3,4,6).  Students worked individually, in teams, and in peer instruction, in addition to lectures and workshops.  Advanced students were eligible for upper division credit.
In Giancoli’s Physics for Scientists and Engineers (2000, Ed.3), we studied classical mechanics, modern physics, and electromagnetism (including derivation of the electromagnetic wave equations).  We also investigated Maxwell’s equations using Laws’ Workshop Physics Activity Guide Module 4. We studied spectra rather extensively, from derivation of the Bohr atom to astronomical applications.  In Freedman & Kaufmann’s Universe (2005, Ed.7), we studied everything except the solar system.  Advanced students also studied parts of Carroll & Ostlie’s Introduction to Modern Astrophysics (1996, Ed.1), and Ch.11.1-2 of Raff’s (2001, Ed.1) Principles of Physical Chemistry  (advanced classical mechanics and introductory modern physics).  We also did lab workshops such as solar motion, energy and angular momentum conservation, stellar spectra, lenses and telescopes, (in addition to the electromagnetism workshops), and theoretical workshops such as Hubble flow, dark matter density, and derivation of the Planck scales. Assignments included weekly homework, bi-weekly essays, and midterm and final exams.
We met twice weekly for “Science Seminars”.  On Mondays we discussed Lawrence Krauss’s Quintessence and The Physics of Star Trek, and Cosmology (A Very Short Introduction) by Peter Coles.  We explored classical and relativistic physics in winter, and dark matter, dark energy, and the structure and evolution of the universe in spring.  While nonmathematical, Quintessence was particularly substantial, going into both experimental and theoretical investigations in quite some depth.  On Thursdays we discussed current articles in physics and astronomy from Physics Today, Sky & Telescope, and Science News.  Articles informed students of the latest developments in physics, astronomy, and other sciences, and stimulated curiosity about fundamentals and new prospects.  Physics of Astronomy students helped non-science students in Science Seminars, then often met for advanced quantitative analysis of selected problems from readings after class on Monday.  Special topics included calculating characteristics of dark matter and black holes, using observational evidence and theoretical principles.
Learning goals included improved quantitative reasoning, critical thinking, written and oral communication, and teamwork.  Students were expected to analyze readings explicitly, explore substantive questions, use outside sources to research some questions, make connections between readings, and synthesize their understanding in several formats.  Students were required to prepare “Points, Insights, and Questions” in pre-seminar team meetings and post these “PIQs” online before class.  Each team facilitated at least one seminar.  Individually, students were required to write five essays, and to post at least two substantive responses to peers’ essays each week.
As a major part of their learning, students planned and carried out research projects.  Research teams typically articulated an open question and several hypotheses in winter, then tested their hypotheses with direct investigations in spring.  Projects culminated with formal presentations at the American Physical Society NW Section meeting; these are published on our program webpage.
Equivalencies:  Physics of Astronomy (A):

Total credit earned:  _/32
8 – University Physics

8 – Astronomy

8-  Readings in modern physics and astronomy
8 – Research

Equivalencies:  Physics of Astronomy (B):

Total credit earned:  _/32 

*8 – Mathematical Physics

*8 – Introductory Astrophysics

*8-  Readings in modern physics and astronomy
*8 – Research planning
* indicates upper division credit

Note to students:  credit distribution can be somewhat flexible, within reason, depending on your academic needs.

