Assignment #14
Reading;: Review Chapters 7-10 and 12-13 in Goldstein.

Problems: Due by the start of class on Monday, 12/02/19.

(1) Suppose the metric is described by two functions A(r) and B(r) of the radius r,
ds? = —B(r)Pdt®> + A(r)di - dZ .

a) Compute the nonzero components of the affine connection.
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c) Compute the nonzero components of the Ricci tensor.
)
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(b) Compute the nonzero components of the Riemann tensor.
(
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(e) Show that the source-free Einstein equations are satisfied by,

a0=(e8) =g (97

Compute the Ricci scalar.

(2) Recall the Yang-Mills Lagrange density,

L= —iFauuFauy ) Fopv = OuAav — OvAap — 9f abcAppAcy -

(a) What is the Euler-Lagrange equation?
(b) Give the Hamiltonian in temporal gauge (Ay9 = 0).

(c) What is the constraint equation?
(3) Consider a real scalar field ¢(t,Z) whose Lagrange density is,
L=—30,00"p — im?¢* — Iapt .

(a) What is the general free field solution?
(b) What is the first order correction in A7



