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Problem 1-10

Express the Planck distribution law in terms of λ (and dλ) by using the relationship λν = c.

Solution

The Planck distribution law for blackbody radiation is given by

ρν(T ) dν =
8πh

c3
ν3

ehν/kBT − 1
dν.

Use the chain rule to write this in terms of the wavelength λ.

ρν(T )

(
dν

dλ

)
dλ =

8πh

c3
ν3

ehν/kBT − 1

(
dν

dλ

)
dλ (1)

The relationship between frequency and wavelength for blackbody radiation is

λν = c ⇒


ν =

c

λ

dν

dλ
= − c

λ2

.

As a result, equation (1) becomes

[−ρλ(T )] dλ =
8πh

c3

(
c
λ

)3
exp

(
hc

kBTλ

)
− 1

(
− c

λ2

)
dλ

= −8πhc

λ5
dλ

exp
(

hc
kBTλ

)
− 1

.

Therefore, the Planck distribution in terms of wavelength is

ρλ(T ) dλ =
8πhc

λ5
dλ

exp
(

hc
kBTλ

)
− 1

.
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