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Until 1996, astronomers knew of only one solar system: the one we call home. But the last 
20 years have been an era of massive discovery as astronomers worldwide have detected 
and studies thousands of ‘exoplanets’ — that is, solar systems orbiting other stars, well 
beyond our own. 

This course will introduce you to the field of solar system astronomy. We will study the basic 
physics controlling our solar systems: mechanics, thermodynamics, geology, and radiation. 
We will study how these are observed with telescopes from both the Earth and robotic 
explorers. Then, we will apply what we have learned to study the conditions present at the 
thousands of exoplanets that have been recently detected.  

Astronomy is a broad and interdisciplinary field. We will cover only a few highlights. This 
course will give you an introduction and prepare you for future study. 

Goals of the class
• Understand the basic architecture of bodies in our solar system: terrestrial planets, 

gas giants, and small icy bodies. 
• Understand the basic physics of planetary systems: formation, motions, impacts, 

interiors, and atmospheres. 
• Be able to put our solar system in the context of the latest discoveries of exoplanets 

across the galaxy 
• Develop a basic understanding of observational techniques and how these relate to 

exoplanets: CCD imaging, spectroscopy, and photometry 

Class Dates 
22 Nov - 15 Dec (9 lectures, one hour) 
15 Jan  - 31 Jan (9 lectures, one hour) 

2-3 night-time sessions, at Xavier’s or TIFR (2-3 hours) 

One field trip (to dark observing site, or geological site such as Lonar Crater), TBD 

Grading 
Problem Sets (2-3)      35% 
Final Paper        25%  
Final Exam        25% 
Class Participation (discussion; class presentations)   15% 

Textbook 
I will give you all of the readings you need, including recent journal articles and reviews 
in the field. For additional background, you may wish to read Planetary Sciences (or 
Fundamental Planetary Science) by de Pater & Lissauer. 

Prerequisites 
• Calculus-based physics (mechanics and E&M) 
• Modern physics 

Instructor 
Dr. Henry Throop 
Senior Scientist, Planetary Science Institute, Mumbai 
+91 7045 328 109 / throop@psi.edu 



Date Lecture

22-Nov Tuesday Introduction. Tour of the Solar System.

29-Nov Tuesday Time and Distance: Scales in the Universe. Keplerian 
Motion.

1-Dec Thursday Mars. Impact craters.

6-Dec Thursday Gas giants: Jupiter and the rest. Atmospheres.

8-Dec Tuesday Galilean Satellites: Io, Europa, Ganymede, Callisto

13-Dec Tuesday Guest Lecture: Sanjay Limaye, Venus

15-Dec Thursday New Horizons and Outer Solar System

Break

10-Jan Tuesday Telescopic observations: Resolving power and 
contrast

12-Jan Thursday Solar System Formation Models

17-Jan Tuesday Exoplanet detections: Radial velocity

19-Jan Thursday Exoplanet detections: Transits

24-Jan Tuesday Exoplanets inventory I

25-Jan Wednesday Exoplanets inventory II

26-Jan Thursday Galactic inventory of exoplanets

27-Jan Friday Astrobiology and the search for life

30-Jan Monday Indian solar system astronomy: MOM, Chandrayaan, 
Astrosat, TMT

31-Jan Tuesday Future directions


