Stellar Atmosphere and Structure --- 2023 Fall Syllabus

Instructor: Professor Wen-Ping Chen
Class Time: Thursday 2 to 4:50 pm
Classroom: Room 914

Office: S4, Room 906
Office Hours: Please check my schedule posted on my door to sign up a slot.

This course covers the interior structures and atmospheres of stars. We will discuss the important
physical processes governing the stability of a star (“stellar structure”) and how emerging photons
interact with the stellar atmosphere that we observe to derive the stellar parameters. We will deal
with the “static” stellar properties, but not the formation processes or how these properties evolve with
time, i.e., stellar evolution, which will be the subjects of a subsequent course in the next semester.

Textbook: “An Introduction to the Theory of Stellar Structure and Evolution”, by Dina Prialnik,
Cambridge, 2rd Ed. 2009

In addition to the midterm (30% grade) and final (30%) exams, there will be homework assignments,
plus in-class exercises and perhaps projects (40%).

For numerical modeling of atmospheres or interiors --- at least for some of the homework problems ---
simple computer coding is required.

. Stellar Observational Properties; Gas Properties

. Radiative Transfer
Blackbody Radiation
Emission, Absorption, and Source Function
Equation of Transfer and its Solutions/Approximations

. Stellar Atmospheres
Opacities (Kramers, Rosseland)
Equations of State
Absorption and Spectral Lines
Line Formation

. Stellar Interiors
Hydrostatic Equilibrium
Mass Distribution
Lane-Emden Equation
Radiative, Thermal, and Convective Equilibrium
Energy Generation; Thermonuclear Reactions
(Degenerate Matter)
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Class Schedule

1 09/14
02 09/21
03 09/28
04 10/05
05 10/12
06 10/19
07 10/26
08 11/02
09 11/09

Holiday eve

Midterm Exam

11
12
13
14
15
16
17
18

U. Sports Days
11/23
11/30
12/07
12/14
12/21
12/28
01/04
01/11

Final Exam
Exam review

Supple. materials



