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Course orientation:
This course is suitable for the senior undergraduates or graduates majoring in physics,
astronomy, and other areas in natural science. This course fills in the lack of planetary
* science in the curriculum system of the School of Physics and Astronomy. It is more able
English to develop students’ interdisciplinary skills compared with traditional courses. This is also
Course consistent with China’s 14" five-year plan and the NFSC which emphasizing the
Description importance of interdisciplinary studies.

Teaching goal:

1. Introduce the basics and the frontiers of planetary science, especially exoplanetary




science;

2. Use exoplanetary science as a platform to develop students’ skill of synthesizing their
knowledge and skills on classical dynamics, chemistry, astronomical observation,
instrumentation, statistics, solar system science, space science, relativity physics,
Earth science, and even paleoclimatology;

3. Stimulate students’ interest in exoplanetary science and interdisciplinary research,
and broaden their scientific horizons and ideas;

4. Through hands-on practice, students will master the exoplanet detection techniques,
and have the ability to adapt these techniques for other applications.

Teaching content:

1. Earth Science briefly introduce the formation and evolution of the Earth, the
dynamics of Earth’s climate and geology, climatology, etc;

2. Solar System: briefly introduce the features and dynamics of the terrestrial and non-
terrestrial planets as well as other minor bodies in the Solar System;

3. Exoplanet: introduce the detection techniques, planet characterization, planet
dynamics, planet atmosphere, planet internal structure, planet formation and
evolution;

4. Extraterrestrial life and intelligent: habitable zone, factors influencing planet
habitability, biosignatures, search for extraterrestrial intelligent, interstellar travel,
etc.

5. Hands-on practice: learn and know how to detect exoplanets through five different
techniques

*

Schedules

Week Content Hours Format Instructor

Earth’s internal structure, atmosphere,
1 activity, formation and evolution,
climate change, orbital dynamics,
Moon

Terrestial planet, non-terrestial planets,
formation and evolution of the Solar
System, Solar System dynamics, minor 6 Masahiro
bodies, Oort cloud, motion in the Ogihara
Galaxy, interstellar object visiting the
Solar System

2-3

Radial velocity, transit, microlensing,
astrometry, direct imaging, advantage
and disadvantage of various methods,
synthetic use of different methods

4-6

How to detect atmosphere, formation
and evolution of atmosphere, the
influence of atmosphere on planet
habitability

Population synthesis, structure of
10- .

exoplanetary system, formation and 9
evolution of exoplanetary system

Masahiro
Ogihara

How to measure planet density, the
relation between density and internal
structure, influence of internal
structure and habitability

13

Detection methods, frontiers, exo-life
occurrence rate, relation between exo-
life and planet habitability origin of
life

14




Detection methods, Drake equation,
SETI frontiers, Fermi paradox,

15 Breakthrough initiative, feasibility of 3
interstellar travel
Presentations given by students Masahiro
16 3 Ogihara
* RERIFMZZ (30%) +HAFRERX (70%)
Grading
Policy
1. Murray, Carl D., and Stanley F. Dermott. Solar system dynamics.
* Cambridge university press, 1999.
2. Perryman, Michael. The exoplanet handbook. Cambridge University
Textbooks & Press, 2018.
References 3. Seager, Sara. Exoplanets. 2010.
4. Deeg, Hans J., and Juan Antonio Belmonte, eds. Handbook of exoplanets.
Springer, 2018.
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2 300-500




