Chapter 23 Objectives:

· Explain how Planck resolved the ultraviolet catastrophe in blackbody radiation.
· Calculate quanta of energy using Planck’s equation.

· Solve problems involving maximum kinetic energy, work function, and threshold frequency in the photoelectric effect.

· Explain the strengths and weaknesses of Rutherford’s model of the atom.

· Recognize that each element has a unique emission and absorption spectrum.

· Explain atomic spectra using Bohr’s model of the atom.

· Recognize the dual nature of light.

· Calculate the de Broglie wavelength of matter waves.

· Distinguish between classical ideas of measurement and Heisenberg’s uncertainty principle.

· Describe the quantum-mechanical picture of the atom, including the electron cloud and probability waves.

Chapter 23 Key Ideas

· Blackbody radiation and the photoelectric effect contradict classical physics, but they can be explained with the assumption that energy comes in discrete units, or quanta.
· The energy of a light quantum, or photon, depends on the frequency of the light.

· The minimum energy required for an electron to escape from a metal depends on the threshold frequency of the metal.

· Rutherford’s scattering experiment revealed that all of an atom’s positive charge and most of an atom’s mass are concentrated at its center.
· Each gas has a unique emission and absorption spectrum.

· Atomic spectra are explained by Bohr’s model of the atom, in which electrons move from one energy level to another when they absorb or emit photons.

· Light has both wave and particle characteristics.

· De Broglie proposed that matter has both wave and particle characteristics.

· Simultaneous measurements of position and momentum cannot be completely certain.
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