Ph 136a 14 May 2003
CHAPTER 26

Reading: Chapter 26, Gravitational Waves and Fxperimental Tests of General Relativity.

Problems

Work four of the following eight problems. Pick problems that are appropriate for you—mnot
too easy; not too hard. I especially recommend the exercises in bold face

A. Arm Waving. Wave your arms rapidly, and thereby try to generate gravitational
waves.

a. Compute in order of magnitude, using classical general relativity, the wavelength
of the waves you generate and their dimensionless amplitude at a distance of one
wavelength away from you.

b. How many gravitons do you produce per second? Discuss the implications of your
result.

Exercise 26.4 Behavior of hy and hy under Rotations and Boosts

Exercise 26.5 Energy-momentum conservation in geometric optics limit

Exercise 26.6 Transformation to TT gauge

Exercise 26.7 Quadrupolar wave generation in linearized theory

Exercise 26.9 Propagation of waves through an expanding universe

Exercise 26.10 Gravitational waves emitted by a linear oscillator

Exercise 26.13 Light in an interferometric gravitational wave detector in T'T gauge
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