Proudian Senior Seminar – Fall 2005

Chaos to Cosmos

Professor:


Phone

E-mail

Dr. Tyler Nordgren

x2935

Tyler_Nordgren@redlands.edu 

Office: Duke 108

Class Website: http://bulldog2.redlands.edu/fac/tyler_nordgren/Proudian/index.html

Class Time & Location:
TTh 2:30 – 3:50, HOL 200

Th 7:30 – 10:00, Duke 113

Texts:
“Cosmos” by Carl Sagan (ISBN 0394715969) Trade Paper or Hardcover edition. Do not be fooled into getting the small paperback version (you want all the pretty color pictures). $29.95 on Powells.com

“Big Bang” by Simon Singh (ISBN 0007162200). Hardcover Edition.

Selected articles by various authors.

Goals:
Why are you here? The answer is twofold: 1) you're Proudian students, 2) you need to take a science class. Being Proudian, you are exploring the interdisciplinary aspects of a Liberal Arts education. Being required to take a science class means there is something about the process of science (the act of “doing” science) that is special and different from “doing” philosophy or English. This difference is embodied in the Scientific Method. In this class we will explore both goals in detail.

Carl Sagan, through his books (and TV series) was the preeminent popularizer of science and astronomy of the 1970s and ‘80s. He reached this fame in part by connecting science (and the results derived from it) to the rest of humanity. We will read Sagan’s best-known work Cosmos. The book encompasses an enormous range of topics. Evolution, astrology, ancient philosophers, and the fate of the universe, are just some of the topics we will cover. Along the way we will touch on disciplines such as philosophy, religion, environmentalism, and government. By the end of the semester our discussions will have touched on nearly every single one of the Liberal Arts Foundation categories at the University of Redlands.

In order to address the second goal of the class, we will take a close look at how science works as a process by reading Simon Singh’s Big Bang. In this book we will narrow or field of interest to a single question with two parts: What is the Universe, and where did it come from? This is a question that has taken thousands of years to answer by thousands of individuals. In this work we will see science, and the scientific method, in action (in all its glory and warts) and meet the people who took part in it.

Class Structure:

Afternoon Class - Each afternoon we will discuss that day’s reading assignment. Being a science class, some of this discussion will simply be me answering your questions about the subject matter. But, in keeping with the goals of the class, the majority of discussion will be centered on the broader, interdisciplinary implications of what we are reading. At the start of the semester we will flip back and forth a bit between books, but then later spend extended periods of time with each.

As part of each day’s reading assignment there is a homework assignment that will be due. This homework is found on the class website and is divided into two parts (Part A and Part B). Part A will be questions to test whether or not you have understood the key concepts of the reading. Part A is due in my office by 1:00pm the day of class. If I know what students have (or have not) understood I will be able to better plan that day’s class. 

Part B of each homework assignment will include two or three discussion questions. These questions will guide our discussion for that day. While every student is expected to have reflected on these questions as they are doing the reading, our discussions will be much more productive if some of you have actually written on the topic. For this reason, over the course of the semester each student is required to write a one to two page typed essay (1.5 line spacing, no shorter than one page and no longer than two pages!) based on a question in Part B for eight of the homework assignments. In other words, you must write a paper for roughly 1/3 of the Part Bs during the semester. These papers are due in class the day of the discussion. Each student is required to write one of their papers on one of the first three homework assignments.

Evening Labs - During evening labs we will perform several experiments either discussed in, or inspired by, the reading taking place in “Big Bang”. Through actually performing some of the same experiments or calculations as done by the original scientists you will get further training in the science method.

Final Observing Project:

As part of the lab experience we will learn how to research, plan out, and perform actual astronomical observations. These observations will take place during the nights of November 29th and 30th. The result of these observations will be a paper and image with presentation (in lieu of a final exam) on Saturday December 17th at 12:00 noon.

Outside Activities:

As indicated above, there will be several activities taking place outside of scheduled class hours. These are described in the Calendar below. If you cannot make it to one of these, see me immediately. While taking part in these is not mandatory (with the exception of the Final Project observing dates), each one involves some activity which is required, and that will need to be made up.

Class participation:

Since the class will be geared towards discussion, participation from all students is crucial, both to your intellectual development and to the development of your peers. Accordingly, class participation will count for a significant percentage of your grade. Our discussions will be guided by the essay questions on the discussion guide, so keep them in mind even if you are not writing an essay paper for that chapter. Your participation grade will reflect the quality not quantity of your participation. A well-prepared student who provides the occasional insightful comment will be more highly valued than the ill-prepared student who talks constantly. If you consistently read the assigned material ahead of time and review your notes before class your participation grade should take care of itself. Remember, simply showing up is not considered participation.

Grading:
Participation in class discussion: (20%)

Homework assignments Part A: (10%)

Homework assignments Part B: (10%)

Laboratory and Evening Activities: (20%)

Final Project Preparatory Assignments: (10%)

Final Observing Project First Draft: (5%)

Final Observing Project Image and Paper: (15%)

Final Observing Project Presentation: (10%)

Fall 2005 Semester Calendar

	Tues. Seminar

2:30 – 3:50

HOL 200
	Thurs. Seminar

2:30 – 3:50

HOL 200
	Thurs. Lab

7:30 – 10:00

Duke 113
	Other

	Sept 6:

Discuss Syllabus

Discuss Obs Project

Cosmos Ch1
	Sept 8: HW1 due.

Discuss Big Bang Ch1 (pp 1 – 20)
	Discuss labs

Learn use of sextant and compass


	Sept 9: Friday 1:00pm observe Sun in front of Duke. Sept 10: Saturday 4:00pm BBQ my house.

	Sept 13: HW2 due.

Discuss Cosmos Ch3 + article.
	Sept 15: HW3 due.

Discuss Big Bang Ch1 (pp 20 – 83)
	Calculate size/distance of Earth, Moon and Sun
	

	Sept 20: HW4 due.

Discuss Cosmos Ch4 + article
	Sept 22: HW5 due.

Discuss Cosmos Ch5 + article
	Calculate size/distance to planets.

Model solar system
	

	Sept 27: HW6 due.

Discuss Cosmos Ch6 + article
	Sept 29: HW7 due.

Discuss Cosmos Ch2 + article
	Observing Project: Learn celestial coordinates
	Oct 1-2: Sat-Sun overnight observing at Joshua Tree

	Oct 4: HW8 due.

Discuss Cosmos Ch7 + article
	Oct 6: HW9 due.

Discuss Cosmos Ch8 + article
	Observing Project assignment + video
	

	Oct 11:

Fall Break no class
	Oct 13:

Individual work on Observing Project
	Individual work on Observing Project
	

	Oct 18: HW10 due.

Discuss Big Bang Ch2 (pp 85 – 128)
	Oct 20: HW11 due.

Discuss Big Bang Ch2 (pp 128 – 163)
	Special and General Relativity

Observe Mars
	

	Oct 25: HW13 due.

Discuss Cosmos Ch9 + article
	Oct 27: HW14 due.

Stellar Parallax Lab
	Discuss Cosmos Ch10

Peer-Review of Observing Projects
	

	Nov 1: HW15 due.

Discuss Big Bang Ch3 (pp 165 – 229)
	Nov 3: HW16 due.

Discuss Big Bang Ch3 (pp 229 – 263)
	Hubble Sequence
	

	Nov 8: HW17 due.

Discuss Big Bang Ch4

(pp 265 – 306)
	Nov 10: HW18 due.

Discuss Big Bang Ch4 (pp 306 – 355)
	Hubble’s Law
	Nov 12: Saturday day trip to Mt. Wilson Observatory

	Nov 15: HW19 due.

Discuss Big Bang Ch5 (pp 357 – 401)
	Nov 17: HW20 due.

Discuss Big Bang Ch5 (pp 401 – 465)
	Observing Project Proposals Due
	

	Nov 22: HW21 due.

Discuss Cosmos Ch12

Make Observing Schedule
	Nov 24:

Thanksgiving no class
	Thanksgiving no class
	

	Nov 29: HW22 due.

Discuss Big Bang Epilogue
	Dec 1:

Data reduction lecture (location TBA)
	Data reduction

(location TBA)
	Nov 29 & 30: Observing Projects from campus (location TBA)

	Dec 6: HW23 due.

Discuss Cosmos Ch13


	Dec 8:

Data reduction

(location TBA)
	Data reduction

(location TBA)
	

	
	
	
	Dec 17: 12:00 – 3:00pm Sat. student presentation of Observing Projects.

(location TBA)


