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1. Motivation.

Chapter 10 notes for [1].

2. Notes

In 10.3 (interaction with a electric field), Green’s functions are introduced to solve the first
order differential equation

da
dt

+ iω0a = −iω0λ(t) (1)

A simpler way is to use the usual trick of assuming that we can take the constant term in the
homogeneous solution and allow it to vary with time.

Since our homogeneous solution is of the form

aH(t) = aH(0)e−iω0t, (2)

we can look for a specific solution to the forcing term equation of the form

aS(t) = f (t)e−iω0t (3)

We get

f ′ = −iω0λ(t)eiω0t (4)
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which can be integrate directly to find the non-homogeneous solution

aS(t) = aS(t0)e−iω0(t−t0) − iω0

∫ t

t0

λ(t′)e−iω0(t−t′)dt′ (5)

Setting t0 = −∞, with a requirement that aS(−∞) = 0 and adding in a general homogeneous
solution one then has 10.92 without the complications of Green’s functions or the associated con-
tour integrals. I suppose the author wanted to introduce this as a general purpose tool and this
was a simple way to do so.

His introduction of Green’s functions this way I didn’t personally find very clear. Specifically,
he doesn’t actually define what a Green’s function is, and the Appendix 20.13 he refers to only
discusses the subtlies of the associated Contour integration. I didn’t understand where equation
10.83 came from in the first place.

Something like the following would have been helpful (the type of argument found in [2])
Given a linear operator L, such that Lu(x) = f (x), we search for the Green’s function G(x, s)

such that LG(x, s) = δ(x− s). For such a function we have

∫
LG(x, s) f (s)ds =

∫
δ(x− s) f (s)ds

= f (x)

and by linearity we also have

f (x) =
∫

LG(x, s) f (s)ds

= L
∫

G(x, s) f (s)ds

and can therefore identify u(x) =
∫

G(x, s) f (s)ds as the desired solution to Lu(x) = f (x) once
the Green’s function G(x, s) associated with operator L has been determined.

3. Problems

TODO.

3.1. Problem X.

3.1.1 Statement.

3.1.2 Solution.
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