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The course information as follows may be subject to change, either during the session because of unforeseen
circumstances, or following review of the course at the end of the session. Queries about the course should be

directed to the course instructor.
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This course introduces the fundamental questions and the big picture of planetary science. It combines the findings
made by the deep space exploration in the last few decades, and future space missions and concepts, to present the
recent developments and frontiers of this research field. This course aims to provide a comprehensive picture of
planetary science and to equip the students with knowledge for potential future research in this area.
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Upon completing the course, students will gain the following knowledge:

1. The fundamental questions and the big picture of planetary science;

2. The developments of planetary exploration techniques, and the research scope of planetary science;
3. Frontiers and the known unknowns in planetary science;

4. Possible future development of the research field.
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Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if
this is a team teaching or module course.)
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Chapter 1: Course introduction and overview of planetary science (2 hours)

Introduction to the course philosophy, content, and goals; overview of the history and development of planetary science.

Chapter 2: Overview of solar system and recent exploration (4 hours)

Overview of the current architecture of the solar system, and the exploration of the last few decades; unsolved and
recently raised core scientific questions.

Chapter 3: Origin of solar system bodies (4 hours)

Initial condition of the solar system; gas and dust of the protoplanetary disk; formation of planetesimals; accretion of
solar system planets; formation of the planet rings; disperse of the nebula.

Chapter 4: Orbital dynamics and impacts (4 hours)

Planetary migration; interactions between planets of the protoplanetary disk and small bodies; evolution of planetary
body collisions throughout the solar system history; the influence of impact on interiors, surfaces, and atmospheres.

Chapter 5: Interiors and surfaces of terrestrial bodies (4 hours)

Compositions and internal structure of terrestrial bodies and their evolutions; interactions between surface and interior;
interactions between surface and atmosphere; interactions between surface and external processes.

Chapter 6: Atmospheres and climate evolution of terrestrial bodies (6 hours)

Origins and evolutions of terrestrial atmospheres; dynamics and energy budgets; interactions with surfaces and
interiors; atmospheric escape; atmospheric chemistry and microphysics.

Mid-term presentations (2 hours)

Chapter 7: Structure and evolution of giant planets (4 hours)

Compositions and observation techniques of giant planets; structures and dynamics inside giant planets; atmospheres
and circulations; magnetospheres and ionospheres.

Chapter 8: Circumplanetary systems (4 hours)

Formations of ring systems and satellites; structures of satellites and evolution; tides on satellites; interactions between
magnetospheres and rings and satellites.

Chapter 9: Terrestrial life and habitability (4 hours)

Conditions and processes leading to life emergence; the evolution of the terrestrial environment; biosignature detection
and characterization; bias in biosignature detection.

Chapter 10: Exoplanets (6 hours)

Evolution of protoplanetary disk; origin and migration of planets; insights from the solar system; habitability; biosignature
detection and search for life.

Chapter 11: Future of planetary science (2 hours)

Course review; plan of planetary exploration and near future missions; future of the research field of planetary science.

Final presentations (2 hours)
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B EEESERR Textbook and Supplementary Readings

National Academies of Sciences, Engineering, and Medicine. 2023. Origins, Worlds, and Life: A Decadal Strategy for Planetary
Science and Astrobiology 2023-2032. Washington, DC: The National Academies Press. https://doi.org/10.17226/26522.
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HEHTALET
H3%:




