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Course Description

This course provides an overview of what we know about the Solar System: how it began and evolved,
its components and their properties, and how these elements interact as a system. However, much of
our knowledge remains incomplete, and so unanswered questions and mysteries figure prominently
in the story. This course addresses our scientific understanding of the Solar System, how we know
what we know and many hotly debated questions at the cutting-edge of scientific research.

Each week features original essays authored by Neil deGrasse Tyson and Denton Ebel Btwo
distinguished curators of the American Museum of Natural History. These essays provide a
foundation for the overarching question posed during each week and include links to related
websites. In addition, each week includes a Mission Profile: a short essay about a current space
mission and one of the scientists centrally involved in its research efforts. These profiles complement
the essays by describing the research goals, the experimental techniques and looking at how the data
will be analyzed and interpreted.

The course begins at the center of the Sun. We learn how nuclear fusion generates energy, and how
that energy travels through the star and out across the vast reaches of space. We study gravity and
electromagnetism, two fundamental forces that determine much of the Solar System makeup and
profoundly affect life on Earth. Then we journey back through time to investigate current theories
about how the Solar System formed and what conditions and processes shaped the early Universe.

The middle section of the course takes an in-depth look at the variety of rocky and gaseous bodies
that orbit the Sun. What do we know about the structure and surface of these planets? What
challenges are involved in studying objects that range from tiny, dense Mercury to giant dupiter and
its curious moons? We also consider atmospheres: how they form and change over time, their effect
on planetary surfaces, and the crucial role of Earth@ atmosphere and magnetosphere in protecting
our planet.

In the final weeks we dive into the Pluto controversy and the ways in which planets, comets, asteroids
and other Solar System objects are classified. Participants are encouraged to consider alternative
organizing schemes. Venturing further afield, we learn about the search for star systems beyond our
own, the planets they contain, and the possibility of life beyond our own Solar System. We end the
course in addressing the question G\re we alone?0

Objectives
Students will conclude the course with a firm understanding or conceptual foundation of:

1. Current theories regarding the formation and evolution of the Solar System and of the forces
that shape it

The properties of the objects comprising the Solar System

Experimental and observational methods for studying the Solar System

Current research efforts, including, in particular, space-based research missions
Hectromagnetic radiation and spectroscopy

abr wN

Please refer to the Weekly Schedule below for a detailed outline of the course.
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Class Schedule Note: Current semester only. Visit learn.amn h.org for latest syllabus.

January 28 BMarch 4,2008

This is and online course without specific meeting times. Assignments and
Discussions change on a weekly basis. Students are expected to complete work
within the specific week it it assigned.

Instructors Note: Current semester only. Visit learn .amn h.org for latest syllabus.

Zohar Ris
Department of Education
American Museum of Natural History

Dr. Neil deGrasse Tyson

Astrophysicist and Frederick P. Rose Director
Hayden Planetarium

American Museum of Natural History

Dr. Denton Ebel

Associate Curator

Dept. of Earth and Planetary Sciences
American Museum of Natural History

Format

1. Solar System is a six-week online graduate course with an additional week for assignment
completion. Enrollment is restricted to current or future educators. No prior science
background is required.

2. Weekly activities include essays and textbook readings that immerse learners in astronomy
and planetary science. Weekly mission profiles will add a human face to cutting-edge research
and its implications. Computer interactives, image galleries, and videos will help learners
visualize and master the content.

3. Online discussions encourage reflection on course content, support an model the inquiry
process, and sustain interaction between the offering scientists, seminar instructors, and
course members.

4. Final course projects support either the development of a proposal planning how you might
research a question related to a seminar topic you find particularly interesting or the creation
of an inquiry-based unit plan focused on a key concept that you might incorporate into your
teaching practice.

Required Textbook

The course requires the following textbook. It can be purchased through Amazon.com (link provided)
or at most major bookstores. We also recommend checking your local library.

Astronomy Today Vol 1: The Solar System

by Eric Chaisson and Steve McMillan

Hardcover: 480 pages

Publisher: Benjamin Cummings (2007)

ISBN: 0136155499

Online Bookseller: http://www.amazon.com/gp/product/ 0136155499
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Support Services

Technical support is available for technical issues on a 24/ 7 basis. Please call (303) 873-0005.

Grading

Assessments are based on a detailed grading rubric developed for this course:

Course Assignments 30%
Course Participation & Communication 40%
Final Project 30%

1. Course assignments will include reflection questions and written assignments.

2. Class participation will be evaluated based on the quality and consistency of contribution to
the discussion forum. The grades for participation will be posted two weeks after each
guestion opens.

3. Final Project: There are two options for the course project:

Option I: Teaching Practice

This option is for learners who would like an opportunity to develop an application based
on the course content that could be taught to students or other educators. The final form
may be a unit or workshop plan (if it will be used as part of a professional development
experience).

Option Il: Research Question

This option is for learners who would like an opportunity to further explore and grapple
with the science and skills presented in this course. The task is to develop a research
guestion of interest based on some element of the content presented in the course.

4. Policy: Everything submitted as an assignment, project, or discussion post must be an original
work. References to resource materials are expected and proper citation is required.

Weekly Overview and Expectations

Week 1: Why "Solar?" Why "System?

We introduce the course with an exploration of the star at the center of it all, the Sun. How does star
formation work, why do stars shine, and how does our star compare to others? We learn about the
nuclear fusion at the Sun@® core, the solar wind that streams off its surface, and what will happen
when its fuel runs out. Then we put this in context, learning how the Sun® energy interacts with
everything around it to create an interconnected system. We look at the two major forces that drive
this system: gravity, which builds planets and maintains orbits; and electromagnetism, which is
responsible for solar wind, light and heat. The week's Mission Profile is the Solar and Heliospheric
Observatory (SOHO), a satellite whose uninterrupted view of the Sun enables scientists to monitor its
dynamic activity, especially @pace weatherON vast clouds of charged particles that blast our way
almost every day.
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Expectations
* Review the course orientation
e Understand what a system is
e Learn about what a star is
e Learn how the Sun generates energy
e Understand the concepts of gravity, orbits, and electromagnetism

Week 2: How did the Solar System form?

Having reviewed the components of the Solar System and the forces at work upon them, the course
turns towards the events that brought these bodies into being. Starting with the Big Bang, we journey
through the birth of atoms, early galaxy formation, and the ignition of our Sun. Three fundamental
forces (condensation, accretion and differentiation) shaped the early Solar System. We®@ examine how
they acted sequentially and in concert to create the cosmos we observe around us today. The subject
of this week@ Mission Profile is the Dawn spacecraft, which recently embarked on a nine-year journey
to Ceres and Vesta, the asteroid belt@ largest and most planet-like bodies.

Expectations
* Learn about how the Solar System formed, starting with the Big Bang
e Explore star, planet, and moon formation
e Understand why scientists study meteorites to learn about the early Solar System

Week 3: Surfaces and Interiors

This week focuses on the planetary bodies that orbit our Sun. Although all are composed of a mixture
of ice, rock, and gas, we divide them into three categories (rocky, icy, and gaseous) because it
conveniently divides the Solar System into regions. What attributes define the inner, @ockyOplanets
and the outer gas giants? What do they share, and what makes each unique? What are the challenges
of studying objects so diverse, remote, and harshly inhospitable? How do astrophysicists use
phenomena like collisions, space weather, and orbital trajectories in their research? We examine
research tools for space science, which range from Earth-bound telescopes to robotic landers, and the
broad applications of spectroscopy and mathematical modeling. Ultimately, we reflect on the many
puzzles posed by the planetary bodies, and the ongoing search for evidence and answers. The week
concludes with a portrait of the Messenger mission to Mercury, the first orbital study of the
innermost, smallest, densest, and least observed planet.

Expectations:
e Explore the variety of ways scientists study rocky and gaseous bodies, and what they have
learned
e Compare the properties of objects in the Solar System
e Understand what we can learn from light
e Present preliminary thoughts on the Final Project

Week 4: Atmospheres

This week, starting with Earth, we explore the atmospheres (the layers of vapor that surround some
of the planets) and their effects on all the planetary bodies. After all, atmospheres N or their
absence N define a planet and shape conditions on its surface as much as its crust or interior does.
We investigate the relation among the atmosphere, weather, and climate, and how Earth®
magnetosphere interacts with the solar wind. We learn what creates a greenhouse effect, its
implications for life on Earth, and how it operates on Venus and Saturn. We look at the atmospheric
activity evidenced by the storms of Jupiter and on the swamps and seas of frigid Titan N made not of
water but liguid methane. The mission profile is the Earth Observing System (EOS), a system of
satellites for long-term global observations of the land surface, biosphere, solid Earth, atmosphere,
and oceans.
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Expectations:
» Learn what creates and sustains Earth@ atmosphere and magnetosphere
e Consider the relationship between atmosphere, weather, and climate
e Examine what atmospheres tell us about the evolution of our Solar System
e Explore the similarities and differences between planetary atmospheres

Week 5: What is a "Planet?"

Is the controversy over Pluto® status semantic or scientific? We begin this week with a history of how
early astronomers described the objects they discovered orbiting the Sun. We see how the list of
planets has changed over time, and discuss the value of alternative criteria. Imagine, for example,
investigating solar system bodies in terms of phenomena like cyclones, or properties like density, or
guestions such as whether they might contain water. We then move beyond the heliosphere to the
search for other star systems and the planets within them. We@ learn about the technologies involved
in observing these extremely distant objects, and tackle the question of how unusual our Solar
System might be. The mission profile is New Horizons, which is on a three billion mile journey to as-
yet-unvisited Pluto, one of the largest of the ice dwarfs that populate the Kuiper Belt.

Expectations
* Investigate the implications of scientific classification
» Explore the history of the term (lanetOand whether or not Pluto should be considered
one
e Examine the question of how unique our Solar System is
e Learn about how we study other solar systems
e Understand what we learn from studying other solar and exosolar systems

Week 6: How and where do we look for life in the Solar System?

Are we alone? Most astrophysicists accept the likelihood that Earth is not unique in harboring life. But
there is great debate about where extraterrestrial life might be found and what characteristics it
might possess. This week we explore the link between life and liquid water. What kinds of clues
indicate the presence of water, and what tools do scientists employ in their search? What do we know
about planets around other stars that might be hospitable to life? The mission is the Galileo mission
to Jupiter@ icy moons, where the potential for liquid water is the highest yet observed in our solar
system.

Expectations:
e Explore how life is defined and whether it is likely to be unique to Earth?
* Understand what life needs to exist
* Investigate locations in our Solar System that may harbor life
* Learn about some of the ways that scientists are searching for extraterrestrial life
e Complete the Final Project
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