AST 390: Special Topics: Black Holes, Neutron Stars and Gravitational Waves
Spring 2024
TuTh 10:00 -- 11:20, Hum 3018
Instructor: James Lattimer James.Lattimer@Stonybrook.edu
Office Hours: MTh 2:00 -- 3:30; or as requested
· Course URL is http://www.astro.sunysb.edu/lattimer/AST390/
This is a special topics course covering many aspects of relativistic astrophysics, but will focus on black holes, neutron stars and gravitational radiation. In addition, nucleosynthesis, gamma-ray bursts, supernovae and relativistic cosmology will be studies.
The first class meeting, on January 23, will be informational only and the lecture will be deferred to a later date. The second class meeting, on January 25, will also be deferred to a later date. I will arrange the make-up classes for dates and times that are suitable and agreeable for everyone. If necessary, I will repeat those lectures either in person or by Zoom to accomodate everyone.

· Required texts: Shutz: A First Course in General Relativity, Second Edition
· General References: "Compact Star Physics" by Schaffner-Bielich (enter code CSP2020 to get 20% discount; highly recommended)
"Black Holes, White Dwarfs and Neutron Stars" by Shapiro & Teukolsky
"Neutron Stars 1: Equation of State and Structure" by Haensel, Potekhin & Yakovlev
"Compact Objects in Astrophysics: White Dwarfs, Neutron Stars and Black Holes" by Camenzind (heavily mathematical and GR)
"Introduction to Black Hole Physics" by Frolov & Zelnikov
"Principles of Stellar Evolution and Nucleosynthesis" by Clayton
Homeworks: Homeworks are posted on Blackboard at least one week before they are due. Completed homeworks must be submitted by the due date or they will be downgraded. There will be about 10 homework assignments that will count for 40% of your final grade. Generally, these will consist of short computer or analytical exercises. You may use whatever computing languages you wish, and I ask that you submit your code and present your results as tables and/or figures. I am not opposed to groups working on homeworks together, especially for researching, but this must be limited to discussions among yourselves. The submitted homeworks and any computer codes are to be your own creation and you must not plagiarize from one another.
Reports: Two reports will each count 30% of the total grade. The due dates for the reports are March 8 and April 19, and they are to be submitted to Brightspace. Late papers will be downgraded 1 letter grade for each week they are overdue. We may want to discuss some of these reports in class. Suggested topics for the first term paper will be discuseed for the first few weeks of classes, or you can propose alternant topics if you wish. Topics should refate to course material and themes from the syllabus up to due due date for the first paper. Suggested topics for the second topic will be discussed during week 5, and should relate to topics discussed during the second half of the course. A paper's length should be about 12 double-spaced typed pages, not counting figures and tables, but this is not a hard and fast rule. I am happy to discuss your paper or look at an outline during office hours or other arranged times at your convenience. For each paper, it is expected that you should find appropriate sources and use an Astrophysical Journal or Physical Review citation style. You might find using latex is the easiest way to proceed. If prepared this way, the papers will be suitable to satisfy the AST writing requirement for AST 459.
Grades will be posted on Brightspace.
· Lecture notes are posted here. They are continuously being updated, even past the posted dates. Please send errors and corrections to me if you note any.
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