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Matter and Waves III 
Handout 

 
Building the Atom from “the ground up”  

With all the tools we have developed in place, we can now assign the electrons to their 
precise position based on the energy of the atom itself.  We can do this in many ways but two 
methods have proven to be the most useful.   

1. The first views the atom in a Bohr model configuration, with defined orbitals and integer 
multiples of a fixed energy amount or “Quanta”.  The visual model that is associated with 
this view is shown below and does correspond directly with the configuration of the 
Periodic table. 

 
Orbital Energy Levels for the Hydrogen Atom: 
 

 
 
 
2. The second is to view the atom in a purely Quantum nature and follow the progression of its 

“Quantum numbers” in order to fill in the configuration of the atom.  It also will produce a 
configuration that agrees with the periodic table. 
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Quantum Numbers (QN)

1. Principal QN (n = 1, 2, 3, . . .) - related to 
size and energy of the orbital.

2. Angular Momentum QN (l = 0 to n − 1) -
relates to shape of the orbital.

3. Magnetic QN (ml = l to −l) - relates to 
orientation of the orbital in space relative 
to other orbitals.

4. Electron Spin QN (ms = +1/2, −1/2) - relates 
to the spin states of the electrons.  

 
 
 
 

 
The Grand Conclusion 

So here we are at long last.  While many of the problems of this probability-based model 
of atomic and even subatomic structure have been resolved, there still exist enough 
inconsistencies to provide many physicists sleepless nights for years to come.  We have indeed 
come a long way.  With the help of de Broglie, Schrödinger, Pauli, Heisenberg and others we 
have come to better understand and manipulate the world around us.  It will be up the models of 
Modern Physics to take it down to the next level where obscure, if not imaginary, particles like 
hadrons and leptons reign supreme. 


