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1. (a) Write down the Hamiltonian for two noninteracting identical particles in the infinite 

square well of width 𝑎𝑎.  Ignore spin. 
(b) Verify that the Fermion ground state given below is an eigenfunction of the 
Hamiltonian and find the eigenvalue. 
  𝚿𝚿(𝒙𝒙𝟏𝟏,𝒙𝒙𝟐𝟐) =

�
√𝟐𝟐
𝒂𝒂
�𝐬𝐬𝐬𝐬𝐬𝐬 �𝝅𝝅𝒙𝒙𝟏𝟏

𝒂𝒂
� 𝐬𝐬𝐬𝐬𝐬𝐬 �𝟐𝟐𝝅𝝅𝒙𝒙𝟐𝟐

𝒂𝒂
� − 𝐬𝐬𝐬𝐬𝐬𝐬 �𝟐𝟐𝝅𝝅𝒙𝒙𝟏𝟏

𝒂𝒂
� 𝐬𝐬𝐬𝐬𝐬𝐬 �𝝅𝝅𝒙𝒙𝟐𝟐

𝒂𝒂
��  𝒇𝒇𝒇𝒇𝒇𝒇 𝟎𝟎 < 𝒙𝒙𝟏𝟏 < 𝒂𝒂 𝒂𝒂𝒂𝒂𝒂𝒂 𝟎𝟎 < 𝒙𝒙𝟐𝟐 < 𝒂𝒂

𝟎𝟎    𝒇𝒇𝒐𝒐𝒐𝒐𝒐𝒐𝒇𝒇𝒐𝒐𝒐𝒐𝒐𝒐𝒐𝒐

  

 
  



2.  Find the next excited state eigenfunction and eigenvalue for two identical Fermions in 
the infinite square well.  Again ignore spin. 
 


