
Chapter 39

More About Matter Waves



39.4: Two- and Three- Dimensional Electron Traps:

The normalized wave function:

The energy of the electron:



39.4: Two- and Three- Dimensional Electron Traps, Rectangular Box

The energy of an electron trapped in a 3-D 

infinite potential box:





Example, Energy levels in a 2D infinite potential well:



Example, Energy levels in a 2D infinite potential well, cont.:



39.5: The Bohr Model of the Hydrogen Atom:

The angular momentum:

= 

For quantization of l,



39.5: The Bohr Model of the Hydrogen Atom, Orbital energy is quantized:



39.5: The Bohr Model of the Hydrogen Atom, Energy Changes:

(Rydberg Constant)



39.9: Schrodinger’s Equation and The Hydrogen Atom:



Schrodinger’s Equation and The Hydrogen Atom:

Fig. 39-18 (a) An energy-level diagram for the hydrogen atom. Some of the 

transitions for (b) the Lyman series. For each, the longest four wavelengths and the 

series-limit wavelength are plotted on a wavelength axis. Any wavelength shorter 

than the series-limit wavelength is allowed.



Schrodinger’s Equation and The Hydrogen Atom:

Fig. 39-18 Some of the transitions for (c) the Balmer series, and (d) the Paschen series.

For each, the longest four wavelengths and the series-limit wavelength are plotted on a

wavelength axis. Any wavelength shorter than the series-limit wavelength is allowed.



Quantum Numbers and The Hydrogen Atom:

Each set of quantum numbers (n, l, ml) identifies the wave function of a particular quantum state. The 

quantum number n, is called the principal quantum number. The orbital quantum number l is a 

measure of the magnitude of the angular momentum associated with the quantum state. The orbital 

magnetic quantum number ml is related to the orientation in space of this angular momentum 

vector.

The restrictions on the values of the quantum numbers for the hydrogen atom, as listed in Table 39-2, 

are not arbitrary but come out of the solution to Schrödinger’s equation.


