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Homework #12

Problem 7:

−D∇
2

rφ(r) + κ2Dφ(r) = Qδ(r) (1)

In k-space:

φ(r) =
1

(2π)3/2

∫
φ(k)e−ik.rd3k, (2)

and

δ(r) =
1

(2π)3

∫
e−ik.rd3k, (3)

Plugging (2) and (3) in (1):

−
D

(2π)3/2

∫
−κ2φ((k)e−ik.rd3k +

κ2D

(2π)3/2

∫
φ((k)e−ik.rd3k =

Q

(2π)3

∫
e−ik.rd3k. (4)

For each k = (k, θ, φ) we have:

Dκ2φ(k) + κ2Dφ(k) =
Q

(2π)3
. (5)

Solving (5) we obtain:

φ(k) =
Q

(2π)3/2D(κ2 + k2)
(6)

Replacing (6) in (2) and integrating taking the z-axis parallel to k we obtain:

φ(r) =
1

(2π)3

∫
∞

0

k2Q

k2 + κ2
dk

∫
1

−1

d(cosθ)e−ikrcosθ

∫
2π

0

dφ =

1

(2π)2

∫
∞

0

k2Q2sinkr

(k2 + κ2)kr
dk =

φ(r) =
Q

4πD

e−rκ

r
. (8)


