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III. CATALOG DESCRIPTION
Introduction to stars and stellar systems, including their apparent motions and their use in
navigation. Observations and theories regarding stars as the primary producers of energy
in the universe and of the chemical elements necessary for life. Evolution of stars and
their impact within galaxies and on planets.

IV. MAJOR LEARNING OUTCOMES
Upon completion of this course a student will be able to:

A. Use basic terminology from solar and stellar astronomy including, light-year,
nuclear fusion, supernovae, clusters, and main-sequence properly.

B. Evaluate claims and information concerning the Sun and stars for plausibility
putting into practice the scientific methods of including inquiry, logic and
reasoning.

c. Recognize, describe and connect the manifestation of physical laws in the realm
of solar and stellar astronomy that are operating in their lives.
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D. Conclude that stellar information has become knowable through observation,
experiments and modeling, and integrating that into a cosmic perspective of stars'
place in the universe.

E. Compare and contrast the evolution, structure, and properties of the Sun to the
different categories of stars including their physical role played within the galaxy
and universe, and their relationship to the systems of planets revolving around
them and communicate the differences effectively.

F. Question and evaluate how knowledge gained from stellar astronomy has affected
humanity's concept of the natural world and our global society.

v. CONTENTS
A. Scientific Fundamentals and Practice

1. Classical versus dynamical methodologies
2. Processes of thinking including reasoning, logic, induction, and deduction
3.' Applicability of modeling and prediction
4. Determination of credibility, plausibility and confidence
5. Experimentation and establishing controls
6. Collaboration versus competition
7. Communication and the importance of publication

B. Universality of Astronomical Physics
1. Established relationships including, luminosity-brightness, mass-energy,

energy transfer mechanisms and those of Kepler, Newton, Doppler and
Kirchhoff

2. Fundamental forces of gravity, electromagnetic, strong nuclear and weak
nuclear

3. Forms of energy and matter
4. Context of space and time
5. Light interactions including spectroscopy

C. Solar and Stellar Astronomy
1. Solar and stellar observation throughout early history including contributions

from Copernicus, Kepler, Galileo, the Herschels, von Struve, Fraunhofer, and
Draper

2. Properties of the stars
a. Determining distances to and motions of stars
b. Measuring fundamental characteristics of the Sun and stars including

mass, luminosity, size, and surface temperature
c. Hertzsprung-Russell diagram including spectral types and luminosity

classes
3. Stellar evolution model

a. Contents of the interstellar medium
b. Gravitational collapse and protostars, leading to stellar birth
c. Changes during the main-sequence stage of a star's life
d. Stages of nuclear fusion in stars depending upon mass
e. Development of giant and supergiant stars
f. Variable stars and distance determination
g. Evolution of star clusters and age determination
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h. Binary and multiple star systems
1. Effects of mass exchange between close binary stars
J. Deaths of stars as planetary nebulae, supernovae, and hypernovae
k. Stellar remnants: white dwarfs, neutron stars, and black holes

4. Role of stars within galaxies
a. Stellar populations in different parts of our Milky Way galaxy
b. Star formation in our galaxy's spiral arms and triggered scenarios
c. The star-gas-star cycle and ongoing chemical enrichment
d. Populations and formation history of stars in other galaxy types

5. Role of stars in planetary systems
a. Planet formation as a by-product of the stellar formation process
b. Affects on planetary systems from stellar evolution and death processes

6. Solar and stellar exploration through modern history including ground-based
and space-based approaches
a. Multi-wavelength telescopic observation
b. Solar orbiter missions

D. Stars and the Connection to Humanity and Society
1. Earth's motion and the effects on the appearance of the sky
2. Early cosmogony myths and story telling based on stellar positions
3. Seasonal pattern recognition and the influence on agriculture
4. Navigational uses and development
5. Development of telescopes and equipment used in solar and stellar astronomy
6. Solar effects on Earth's climate and technological development
7. Effect on humanity'S perception of itself based on Solar and stellar astronomy

discoveries
8. Challenges to mass media's communication and representation of stellar

astronomy discoveries

VI. INSTRUCTIONAL METHODOLOGY
A. Assignments

1. In-class assignments
a. Participation in discussions of assigned reading materials
b. Written activities on topics such as summarizing the chronology of the

stellar evolution model using correct terminology, evaluating with the
scientific method the validity of reports of contemporary discoveries, and
describing the interactions of light with matter

2. Out-of-class assignments
a. Regular reading of a textbook and/or instructor handouts on topics such as

summarizing the variation of stellar properties, and verifying the existence
of black holes and neutron stars

b. Written activities on topics such as assessing a variety of science-related
web pages, comparing and contrasting the interior structure of the Sun to
other stellar types, and judging the Sun's effect on Earth's climate

c. Problem-solving activities involving astrophysical equations on topics
such as determining the distances and sizes of stars, and converting mass
for energy in different forms
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d. Periodic homework activities on topics such as synthesizing the role of
stars in planetary development, analyzing the HR diagram, and comparing
solar observations through history

e. Optional observational activities at the CCSF Planetarium and
Observatory on topics such as connecting the appearance and motions of
the night sky to navigational uses, and communicating mythological
stories

B. Evaluation
1. Completion of written activities as described above
2. Completion of problem-solving activities as described above
3. Completion of homework activities as described above
4. Periodic interim exams or quizzes on topics such as applying Kirchhoffs rules

to many stars in order to plot the HR diagram, discriminating the stellar
populations within galaxies based on images, and constructing the historical
development of humanity's perception of its place in the universe

5. Final demonstration of acquired knowledge on tools such as an exam, project
and/or comprehensive portfolio showcasing the ability to characterize,
synthesize, and evaluate astronomical concepts on topics such as selecting the
proper evolution history for a star based on its birth mass, summarizing and
applying the scientific method, comparing nuclear fusion rates of stars against
the Sun, and recognizing non-scientific information perpetrated in news media

C. Textbooks and Other Instructional Materials
1. Freedman, Roger A., Geller, Robert M., and William J. Kaufmann III,

Universe: Stars and Galaxies, 5th Ed., W.H. Freeman and Co., 2014
2. Chaisson, Eric, and Steve McMillan, Astronomy Today Vol. 2: Stars and

Galaxies, 7th Ed., Pearson, 2011
3. CCSF library astronomy-related reference materials
4. CCSF Astronomy Department's observatory and planetarium
5. Instructor generated handouts such as outline summaries of particular models

and recent relevant news articles
6. Astronomically related websites

a. Astronomy Picture of the Day
b. ESA's Hubble Site
c. Sloan Digital Sky Survey
d. STScI Digitized Sky Survey
e. Hubble Heritage
f. American Association of Variable Star Observers

7. Videos
a. Carl Sagan's Cosmos, 1979
b. National Geographic Society's Known Universe, 2009
c. History Channel's The Universe, 2011
d. Neil DeGrasse Tyson's Cosmos, 2014

8. Magazine resources
a. Astronomy
b. Discover
c. Nature
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d. Science
e. Scientific American
f. Sky & Telescope

9. Astronomy organizations
a. Astronomical Society of the Pacific
b. American Astronomical Society
c. San Francisco Sidewalk Astronomers
d. San Francisco Amateur Astronomers

VII. TITLE 5 CLASSIFICATION
CREDIT/DEGREE APPLICABLE (meets all standards of Title 5. Section 55002(a)).
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