Preliminary announcement of course content in 

Spring 2004              Physics 776: Advanced Gravitation Theory   B. L. Hu   

Tuesdays and Thursdays 11:-12:15am in Room 4208                    

The following was announced to students in the current 675 class in September:

I have been assigned to teach this course in Spring 2004. This offers the opportunity to have a full-year 675-776 curriculum for students interested in pursuing Ph. D. research in gravitation theory and its related or applied subjects, in particular, string theory, cosmology and gravitational wave astrophysics. All three subjects have been current `hot topics’, with rapid research developments, and new faculty hires here and elsewhere. With these developments there is an increasing demand for good Ph. D. graduates with advanced training in gravitation theory. [We hope that a new course (Physics 777) will soon be designed to satisfy these needs, but presently 776  is the only one which can serve this purpose for discussing advanced topics in gravitation theory.] 

The course content of Physics 776 for S’04 as I have planed it so far contains two major components: Gravitational Wave and New Cosmology, plus a short introduction to differential geometry essential for gravitation theory research. 

1 Differential Geometry  Cartan Calculus  (moving frame approach) [~ 6 lectures] This is necessary material for almost any gravitational theory research, now opted out in 675

2 Gravitational Waves, from gravitational perturbation theory to current research on gravitational radiation reaction [~11 lectures] 

3 New Cosmology  Theories both fundamental (e.g., inflationary cosmology) and phenomenological (physical cosmology) related to recent experiments [~ 11 lectures]

The topics will be taught at the Track 2 level of MTW. We will be using reviews (e.g., Living Review) and  research material from journals articles. Texts for the cosmology part are, e.g., 

J. Peebles, Principles of Cosmology (Princeton University Press)

P. Coles  and F. Lucchin, Cosmology: The origin and evolution of cosmic structures Second Edition (Wiley, West Sussex, UK 2002)  ISBN 0 471 48909 3

Students taking the course are required to do a research project chosen from either one of the two areas aided by my supervision and give a final presentation and short scholarly paper. 

Note that 776 is designed such that students can take it more than once to benefit from the changing current topics and/or the association with a different instructor. So students who have taken this course before can also register  (maybe through a different format )

If you have any questions or suggestions  please write to me hub@physics.umd.edu   or call 5-6029

I’ll soon be putting out a more detailed course syllabus. 

