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CHAPTER OVERVIEW

5: Photons and Matter Waves
In this chapter, you will learn about the energy quantum, a concept that was introduced in 1900 by the German physicist Max
Planck to explain blackbody radiation. We discuss how Albert Einstein extended Planck’s concept to a quantum of light (a
“photon”) to explain the photoelectric effect. We also show how American physicist Arthur H. Compton used the photon concept in
1923 to explain wavelength shifts observed in X-rays. After a discussion of Bohr’s model of hydrogen, we describe how matter
waves were postulated in 1924 by Louis-Victor de Broglie to justify Bohr’s model and we examine the experiments conducted in
1923–1927 by Clinton Davisson and Lester Germer that confirmed the existence of de Broglie’s matter waves.

5.1: Prelude to Photons and Matter Waves
5.2: Blackbody Radiation
5.3: Photoelectric Effect
5.4: The Compton Effect
5.5: Bohr’s Model of the Hydrogen Atom
5.6: De Broglie’s Matter Waves
5.7: Wave-Particle Duality
5.A: Photons and Matter Waves (Answer)
5.E: Photons and Matter Waves (Exercise)
5.S: Photons and Matter Waves (Summary)

This page titled 5: Photons and Matter Waves is shared under a CC BY 4.0 license and was authored, remixed, and/or curated by OpenStax via
source content that was edited to the style and standards of the LibreTexts platform.

https://libretexts.org/
https://phys.libretexts.org/Courses/Bowdoin_College/Phys1140%3A_Introductory_Physics_II%3A_Part_2/05%3A_Photons_and_Matter_Waves/5.01%3A_Prelude_to_Photons_and_Matter_Waves
https://phys.libretexts.org/Courses/Bowdoin_College/Phys1140%3A_Introductory_Physics_II%3A_Part_2/05%3A_Photons_and_Matter_Waves/5.02%3A_Blackbody_Radiation
https://phys.libretexts.org/Courses/Bowdoin_College/Phys1140%3A_Introductory_Physics_II%3A_Part_2/05%3A_Photons_and_Matter_Waves/5.03%3A_Photoelectric_Effect
https://phys.libretexts.org/Courses/Bowdoin_College/Phys1140%3A_Introductory_Physics_II%3A_Part_2/05%3A_Photons_and_Matter_Waves/5.04%3A_The_Compton_Effect
https://phys.libretexts.org/Courses/Bowdoin_College/Phys1140%3A_Introductory_Physics_II%3A_Part_2/05%3A_Photons_and_Matter_Waves/5.05%3A_Bohrs_Model_of_the_Hydrogen_Atom
https://phys.libretexts.org/Courses/Bowdoin_College/Phys1140%3A_Introductory_Physics_II%3A_Part_2/05%3A_Photons_and_Matter_Waves/5.06%3A_De_Broglies_Matter_Waves
https://phys.libretexts.org/Courses/Bowdoin_College/Phys1140%3A_Introductory_Physics_II%3A_Part_2/05%3A_Photons_and_Matter_Waves/5.07%3A_Wave-Particle_Duality
https://phys.libretexts.org/Courses/Bowdoin_College/Phys1140%3A_Introductory_Physics_II%3A_Part_2/05%3A_Photons_and_Matter_Waves/5.A%3A_Photons_and_Matter_Waves_(Answer)
https://phys.libretexts.org/Courses/Bowdoin_College/Phys1140%3A_Introductory_Physics_II%3A_Part_2/05%3A_Photons_and_Matter_Waves/5.E%3A_Photons_and_Matter_Waves_(Exercise)
https://phys.libretexts.org/Courses/Bowdoin_College/Phys1140%3A_Introductory_Physics_II%3A_Part_2/05%3A_Photons_and_Matter_Waves/5.S%3A_Photons_and_Matter_Waves_(Summary)
https://phys.libretexts.org/Courses/Bowdoin_College/Phys1140%3A_Introductory_Physics_II%3A_Part_2/05%3A_Photons_and_Matter_Waves
https://creativecommons.org/licenses/by/4.0
https://openstax.org/
https://openstax.org/details/books/university-physics-volume-3

