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III. CATALOG DESCRIPTION
Methods and practice of planetary science and its impact on humanity. Fundamental
physical sciences for understanding the origin and evolution of planetary systems.
Comparative examination of planetary attributes including atmospheres, geospheres,
magnetospheres, and hydrospheres. Solar System and extra-solar planet systems and life
bearing possibilities. Detailed planetary information revealed by space missions.

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

A. Use basic terminology of introductory planetary science including astronomical
unit, orbital velocity, planetesimal, and angular momentum properly.

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

C. Recognize, describe and connect the manifestation of physical laws in the realm
of planetary sciences that are operating in their lives.
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D. Conclude that planetary information has become knowable through observations,
experiments and modeling, and integrating that into a cosmic perspective of
planets' place in the universe.

E. Compare and contrast the evolution, structure and properties of the Solar System's
planets to other planetary systems and communicate the differences effectively.

F. Question and evaluate how knowledge gained from planetary sciences 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. Universal Applicability of Physical Laws
1. Established relationships including, luminosity-brightness, speed of light,

mass-energy, angular momentum, surface area-to-volume ratio, and those of
Kirchhoff, Doppler, Kepler and Newton

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. Planetary Science
1. Observation and modeling of the Solar System throughout early history

including the Keplerian and Newtonian contexts
2. Comparative planetology of the global properties and behaviors of planetary

system objects
a. Orbital and rotational patterns
b. Distribution of rocky, gaseous and icy objects

3. Planetary disk origins and evolutionary outcomes based on the universality of
the Solar Nebula Model
a. Disk temperature and density profiles
b. Condensation of differing elements and the frost line
c. Accretion of particulate matter into planetesimals, protoplanets, leading to

planets
d. Gravitational gas-capture beyond the frost line
e. Loss of planetary disk through the T-tauri phase of stellar evolution

4. Evolution of structure of planetary system objects and their interactions
a. Bombardment periods
b. Orbital resonances
c. Orbital migrations
d. Gravitational capture of moons and small bodies
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5. Construction, evolution and influences of atmospheres, geospheres,
magnetospheres, and hydrospheres
a. Differentiation and contraction
b. Axial spin velocities and wind circulation
c. Climate versus weather and the greenhouse effect
d. Cratering of surfaces
e. Tectonics and volcanism
f. Magnetic dynamo mechanism
g. Localized effects of magnetic field environment
h. Condensation and erosion
i. Fluid cycles including Earth's water and Titan's methane cycles

6. Solar System exploration through modern history including ground-based and
space-based approaches
a. Telescopic observation and radar mapping
b. Flyby, orbiter, lander, and rover missions

7. Multi-varied means and technological limitations of the detection of extra
solar planets
a. Astrometric, Doppler and lensing techniques reliance on gravity
b. Transit and eclipsing techniques reliance on stellar brightness variations
c. Direct detection techniques reliance on telescope technologies

D. Planets and the Connection to Humanity and Society
1. Challenges to mass media's representations and communications of planetary

science discoveries
2. Planetary science's contribution to issues concerning Earth including global

climate change
3. Potential effects on the human psyche of the possibility of extraterrestrial life

within the Solar System
4. Extra-solar planet discoveries and the effect on humanity's perception of its

place in the universe

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

Solar Nebula model using correct terminology, examining the news
reporting of contemporary discoveries for validity, determining a planet's
life-bearing potentials, and contrasting extra-solar planet detection
methods

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

summarizing the variation of planetary properties, and verifying the
existence of extra-solar planets

b. Written activities on topics such as assessing a variety of science-related
web pages, using astronomical terminology properly, analyzing a threat
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matrix of terrestrial impactors, detailing a hypothetical manned mission to
Mercury, and judging the impact of solar heating on Earth's climate

c. Problem-solving activities involving astrophysics equations on topics such
as verifying Kepler's laws in relation to extra-solar planets, converting
gravitational potential energy into kinetic and thermal contexts, and
comparing the no-greenhouse and greenhouse temperatures for Earth

d. Periodic homework activities on topics such as synthesizing the role of
planets in moon formation, analyzing the representational challenges
presented in mass media, comparing the fundamental forces operations,
and debating the possible existence of extraterrestrial life in the Solar
System

e. Optional observational activities at the CCSF Planetarium and
Observatory on topics such as recognizing the global behavior of the
planets as seen from Earth, and communicating scientific concepts
properly

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 using appropriate

terminology and astrophysics equations correctly, examining the unique
properties of Earth, connecting a planet's spin rate with its ability to generate a
magnetic field, and contrasting the variations among small bodied object in
the Solar System

5. Final demonstration of acquired knowledge on assessment tools such as an
exam, project and/or comprehensive portfolio showcasing the ability to
characterize, synthesize, and evaluate astronomical concepts on topics such as
analyzing systemic biases in extra-solar planet detection, comparing Solar
System worlds potential for life, solving problems involving astrophysical
equations, and recommending methods of planetary exploration in harsh
environments

C. Textbooks and Other Instructional Materials
1. Bennett, Donahue, Schneider, and Voit, Cosmic Perspective: Solar System,

Custom CCSF Ed., Pearson Publishing, New York, 2013
2. Fraknoi, Morrison & Wolff, Voyages to the Planets, 3rd Ed. Brooks/Cole

Cengage, Florence, KY, 2006
3. Seeds, Michael A., The Solar System, 8th Ed., Brooks/Cole Cengage,

Florence, KY, 2013
4. CCSF library astronomy-related reference materials
5. CCSF Astronomy Department's observatory and planetarium
6. Instructor generated handouts on topics such as summarizing particular

models including examples of tectonics, and condensation temperatures
7. Astronomically related websites

a. Astronomy Picture of the Day
b. NASA's Solar System Exploration
c. Sloan Digital Sky Survey
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d. STScI Digitized Sky Survey
e. Hubble Heritage
f. Extrasolar Planets Encyclopaedia

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

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

10. 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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