Exercise walk-through

15.6

Compton Scattering

AP Physics 2



Modern Physics
[

Compton

Compton scattering

A photon collides with an electron like two
billiard balls — proof photons carry
momentum

Photon momentum

h
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The scattered photon loses energy, so it
comes away with a longer wavelength.
Both energy and momentum are con-
served.



AP Physics 2

Exercises 2.1:2.3

2.1 State what Compton scattering involves.

2.2 State what happens to the photon’s wavelength after scattering.

2.3 State the two quantities conserved in Compton scattering.



AP Physics 2

Exercises 2.1:2.3

2.1 State what Compton scattering involves.

2.1

« a photon colliding with an electron

2.2 State what happens to the photon’s wavelength after scattering.

2.2

e it increases (the wavelength gets longer)

2.3 State the two quantities conserved in Compton scattering.

2.3

e energy and momentum



AP Physics 2

Exercises 3.1-3.2

3.1 In Compton scattering, the scattered photon has a

D A shorter wavelength
B longer wavelength
C higher frequency
D unchanged energy

3.2 Compton scattering treats light as a

D A wave

B particle
C field
D fluid



AP Physics 2

Exercises 3.1-3.2

3.1 In Compton scattering, the scattered photon has a

D A shorter wavelength
B longer wavelength
C higher frequency
D unchanged energy

3.1B

e longer wavelength.

3.2 Compton scattering treats light as a

D A wave

B particle
C field
D fluid

3.2 B

e particle.



AP Physics 2

Exercise 3.3 (a)

3.3 A photon scatters off a stationary electron.

(a) State what happens to the photon’s energy.
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Exercise 3.3 (a)

3.3 A photon scatters off a stationary electron.

(a) State what happens to the photon’s energy.

(a)

e it decreases



AP Physics 2

Exercise 3.3 (b)

3.3 A photon scatters off a stationary electron.

(b) Explain your answer using conservation of energy.



AP Physics 2

Exercise 3.3 (b)

3.3 A photon scatters off a stationary electron.

(b) Explain your answer using conservation of energy. 2]

(b)

« the photon transfers some energy to the electron; by conservation of energy the photon
is left with less, so its frequency falls and wavelength grows



