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Course Proposal Submitted to the Curriculum Committee of the College of Science

1. COURSE NUMBER AND TITLE:

ASTR 730 Stellar Astrophysics

Course Prerequisites:
MATH 214, PHYS 303, 305, 308

Catalog Description:

The purpose of this course is to understand the physical principles that govern the structure
and evolution of stars and the properties of stellar atmospheres. The topics include stellar
evolution, equation of state, radiative heat transfer, conductive heat transfer, stellar energy
sources, stellar modeling, stellar atmospheres, continuum and line spectra.
2. COURSE JUSTIFICATION:
Course Objectives:

| Develop an understanding of the structure and evolution of stars and stellar atmospheres, a core

biect in astrophvsi JieZhang 5/28/10 12:08 AM
subject in astrophysics. Deleted: ,

Course Necessity:

The existing title implies a broad overview of astrophysics, but for many years the course has
focused only on stellar astrophysics. The set of courses ASTR 604, 660, 680, and 730 provide a
balanced education in fundamental astrophysics for PhD students concentrating in astrophysics.
The course number is being increased to 730 to more accurately reflect the level of the course
content.

Course Relationship to Existing Programs:

The course has been cross-listed with CSI 661.

Course Relationship to Existing Courses:

Relationships to complementary courses noted above. There are no similar courses at the
graduate level.

3. APPROVAL HISTORY:

4. SCHEDULING AND PROPOSED INSTRUCTORS:




Semester of Initial Offering:

Offered in alternate spring semesters.

Proposed Instructors:

Zhang (CDS faculty), Rosenberg, Satyapal, Weingartner

5. TENTATIVE SYLLABUS: See below.

ASTR 730
Stellar Astrophysics
Syllabus

Spring 2009

Prerequisites: PHYS 303 (Classical Mechanics), PHYS 305 (Electromagnetic Theory), PHYS 308
(Modern Physics with Applications); MATH 214 (Elementary Differential Equations)

Credits: 3

Date: Wednesday
Time: 7:20 PM to 10:00 PM
Place: Innovation Hall 137

Instructors: Jie Zhang

Contact Info: (703)993-1998 (phone), jzhang7@gmu.edu (e-mail)
Office Hour: 3:00 PM to 4:00 PM, Thursday, or by appointment
Office: Room 351, Research Bldg 1

Description: The purpose of this course is to understand the physical principles that govern the
structure and evolution of stars and the properties of stellar atmosphere. The topics include
stellar evolution, equation of state, radiative heat transfer, conductive heat transfer, stellar
energy sources, stellar modeling, stellar atmosphere, continuum and line spectra.

Content:

» Basic Physical Principles
Overview of Stellar Evolution
Equations of State

Radiative Heat Transfer
Conductive Heat Transfer
Convective Heat Transfer
Stellar Energy Sources

Stellar Modeling

» Overview of Stellar Atmosphere



« Continuous and Line Absorption Coefficient
« Model Photosphere

Homework: There will be 6 — 8 small assignments.

Project: There will be two projects. One is on the modeling of stellar structure, and the other is on the
stellar atmosphere.

Exams: There will be one midterm and one final exam.
Grades: Homework (25%), Project (25%), Midterm (20%), Final Exam (30%)
Class URL:

Text Book (required): “Physical Principles, Structure and Evolution”. by C.J. Hansen, S.D. Kawaler
and V. Trimble, 2nd edition, Springer-Verlag 2004.

Supplemental Text Books:

1. “Stellar Atmosphere: The Observation and Analysis of Stellar Photospheres”. By David F.
Gray. Third Edition, Cambridge Press 2005



