Proposal for a new course

Course title: Solar System Processes and Space Missions

Course no.: SPA603

Proposer: Ishan Sharma & Deepak Dhingra

Department: Space Science & Astronomy

Credits: 9 (3-0-0-9)

Note: This will be a PG compulsory course in the Department of Space Science & Astronomy.

Course description and contents:

1. Introduction — 1 lecture

2. Dynamics, Physics & Astrophysics: Two- and three- body problems; Thermodynamics; Stel-
lar properties; Nucleosynthesis — 5 lectures.

3. Solar heating and energy transport: Energy balance and transport - conduction, convection,
radiation — 3 lectures.

4. Planetary atmospheres: Thermal structure; Composition; Molecular and eddy flows; Atmo-
spheric escape — 5 lectures.

5. Planetary surfaces and interiors: Mineralogy & petrology; Interiors; Surface morphology,
Impact cratering, examples. — 10 lectures.

6. Magnetic fields: Sun; Solar wind; Planetary magnetospheres — 4 lectures.

7. Formation processes: Solar System - overview and constraints; Protoplanetary disk’s evolu-
tion; Growth of solid bodies and gas giants; Migration; Planetary rotation; Asteroids, comets
and moons; Exoplanets; Theory and observation — 10 lectures.

8. Major Space missions and their scientific contributions — 4 lectures

9. Examples: Moon; Terrestrial planets; Gas giants — 3 lectures (if time permitting).

Textbooks

1. de Pater, I. & J. Lissauer 2019. Fundamental Planetary Sciences: Physics, Chemistry and
Habitability (updated ed.) Cambridge Univ. Press.

2. Bertotti, B., P. Farinella & D. Vokrouhlicky 2003. Physics of the Solar System: Dynamics

and FEvolution, Space Physics, and Spacetime Structure. Springer.
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