
Chapter 39

More About Matter Waves



The Wave Functions of the Hydrogen Atom’s Ground State:

The wave function for the ground state of the hydrogen atom, obtained by solving the three-

dimensional Schrödinger equation and normalizing is

where a is the Bohr radius.

The probability that an electron can be detected in any given (infinitesimal) volume element 

dV located at radius r, of width dr, from the center of the atom is

in which 4pr2 is the surface area of the inner shell 

and dr is the radial distance between the two shells.

The radial probability density P(r) is a linear probability density such that

This leads to: 



The Wave Functions of the Hydrogen Atom’s Ground State:



Example, Probability of detection of an electron in a hydrogen atom:



Example, Light emission from a hydrogen atom:



Hydrogen Atom States with n = 2:



Hydrogen Atom States with n = 2:



Hydrogen Atom States with large n:




