Astronomy
with Mr. Miller

Astronomy is the study of the laws (Nomos) of the starry realms (Astro).  Humans have always looked up to the heavens and been filled with wonder and awe at the appearance and movements of the stars.  Every human culture has created a personal relationship to the stars, expressed in stories, myths, and entire religions.  Arguably the oldest science, astronomy has also been one of the most important, as it dealt with the question of the relationship between the Earth and all the heavenly bodies, including the Sun and Moon.  Ancient cultures used their knowledge of the heavenly movements to regulate agricultural cycles, establish calendars, predict eclipses, and perform religious rituals.  Astronomy also holds a unique position in the modern sciences as the one place where cosmological questions are explicitly addressed, such as “What exists beyond the Earth?”, “What are stars?”, “How far away are they?”, “Is the Universe infinite in extent?”, “What else exists ‘out there’?”, and even “Is there life elsewhere in the Universe?”  
In this class we will explore the sky primarily from two complementary perspectives: the Earth-centered (Geocentric) and Sun-centered (Heliocentric).  We will examine in detail the movements of the Sun, Moon, Stars, and Planets from each of these perspectives, and build detailed mental models that will allow us to predict, for example, the motion of the Sun and stars across the sky for any latitude at any time of year.  We will explore the phases, orbit, and eclipses associated with the Moon, discover the basic scales of the universe and facts about our solar system, get a feeling for the mythology of the stars from various cultures, and examine deep space images from some of the world’s best ground and space telescopes.  Depending upon student interest a variety of other topics may be briefly discussed, such as black holes, star formation, and relativity. We will also take a camping trip during this block to view the stars directly, as well as go on a trip to OMSI’s planetarium.  A tentative list of topics appears on the reverse of this page.
Grading:

10% - Quiz
15% - Worksheets and Homework

20% - Final Exam
25% - Class Participation, Attendance

30% - Main Lesson Book

Homework:
Main Lesson Book:

You are expected to make a main lesson book that faithfully represents the concepts covered in class.  An outline of the major topics is on the back of this page, but is only an outline, and does not reflect all of the things that should go into your book.  Your main lesson book should be particularly visual, with one or more pictures for every entry, preferably in color.  The task for your entries is to take the major concepts from each day and to present them in written and visual form so that a third party could read your book and understand all the major concepts that we cover in class.  The main lesson book can be hand-written or typed, but please stick to one or the other.  In order to make a nice main lesson book, it helps immeasurably to take complete and accurate notes in class.
Good main lesson book entries will include: 

1. having a background or introduction that links the concept to the rest of the class (previous observations or concepts, etcetera). 

2. explicit details about any demonstrations or experiments that were done in connection with the concept, with drawings

3. detailed explanation and discussion of the concept, including:

a. definitions of new terms

b. major points from in-class discussions

c. questions that arise from observations and discussions

d. other related and interesting things, including your own thoughts about the phenomenon

4. nice, aesthetic presentation of all elements (layout, color, titles, etc)

5. lots of creativity!

Late work:

Late work will not be accepted.  It is your responsibility to know when something is due, and to have it done by that time.  Anyone who comes to me the day before the main lesson book is due and asks for an extension will not get it, barring exceptional circumstances.  Exceptional circumstances do NOT include: printers not working, computers being ‘down’, forgetting to turn it in, having an appointment somewhere, etc.  You are all upperclass-people at this point, and can take responsibility for your work.  In other words, do not procrastinate, but write up the day’s content every evening.  
If you must miss a day of class, PLAN AHEAD OF TIME.  See me beforehand to get assignments.  Also, you should get the notes from another student, and find me to ask about what you missed and what you need to do to make it up.  If something was due on the day of your absence, and your absence was excused, you must turn the assignment in the NEXT school day.
Important Dates:

Astronomy camping trip to Rooster Rock State Park: Fri Sept 14th (evening) to Sun Sept 16th
Astronomy day trip to OMSI: TBA

The main lesson book is due Friday, Sept. 28th.

The final exam is also on Friday the 28th.
Sample Astronomy Main Lesson Topics (We will cover slightly different items than the ones on this list – this is not a list of main lesson book pages)
1. The scale of the universe

2. The planisphere

3. The Celestial Sphere

4. The motion of the stars

5. Explanations of the Solar Day (24hr) and Sidereal (star) day – (23hr 56min 56sec)

6. Motion of the Sun in the sky:

a. The Ecliptic

b. Constellations (88 total cover the entire sky)

c. The Zodiac (with all 12 constellations and their names and symbols: (((((((((((()

d. Vernal (Spring) Equinox

e. Autumnal Equinox

f. Summer Solstice

g. Winter Solstice

h. The Tropic of Capricorn and the Tropic of Cancer

i. The Arctic Circle and the Antarctic Circle

j. The overall course of the sun in the sky over a year as a spiral

k. The analemma – when a picture of the sun is taken at the same time every day

7. Explanation of the Seasons

a. Geocentric and Heliocentric view
8. The Precession of the Equinoxes – drawing and explanation and consequences for our “North Star”

9. The Moon

a. Synodic period of 29.5 days, sidereal period of 27.3 days

b. Motion of Moon relative to fixed stars – lags behind (west to east motion) 50 minutes or 13 degrees per day

c. Phases – Heliocentric and Geocentric comparison with drawing and explanation

d. Eclipses

e. The Line of Nodes, eclipse seasons, and the regression of the line of nodes (18 year Saros Cycle)

f. The Tides Explanation

10. Astronomy History

a. Ancient Greeks – sun centered, knew distances to sun and moon as well as sizes

b. Aristotle and Ptolemy – Earth-centered model

c. Copernicus – Sun-centered model

d. Galileo’s Discoveries

11. Kepler’s Three Laws

12. The Solar System

a. The planets and other objects

13. Spectroscopy

This form must be signed by your parent/guardian, and returned to Mr. Miller tomorrow.





Name: ______________________





I have read and understand the expectations for this block:





Parent/Guardian Signature: __________________________





Your resources include: 


Astronomy Today, 4th Edition Textbook, on the MacBooks


Starry Night Pro – on all the Macbooks for your usage


The internet (Google, Wikipedia, etc…)


Me! – � HYPERLINK "mailto:cadoc1@yahoo.com" �cadoc1@yahoo.com� / 510-691-1089 (cell)








