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PHY 712 Quantum Mechanics 
12-12:50 PM  MWF  Olin 103

Plan for Lecture 6:
Continue reading Chapter #5 in Shankar; 
Quantum mechanical systems in 1-dim

1. Particle bound in an infinite square well

2. Particle bound in a finite square well

3. Particle in the presence of a potential 
step
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Energy eigenstates of the Schrödingder equation

Example:   Particle of mass m confined within an infinite 
square well:
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Summary of results:
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Summary:   Energy eigenvalue spectrum for a particle of 
mass m confined within an infinite square well of width 2a:
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Example:   Particle of mass m confined within an finite square 
well:

V0V0

9/08/2017 PHY 741  Fall 2017 -- Lecture 6 9

x

V(x)

-a a

0

0 for 
( )

for 

x a
V x

V x a

 
 

 V0V0

 

2 2

2

2 2

02

( )
( )   for 

( )
( )   for

2
 

2

x
x x

d
E

m dx

d
E

a

x
V

m
x

dx
x a









  









( ) ( )     (even solution)

                      or 

Note that   either    

   ( ) ( )     (odd solution)

x x

x x

 

 

 

  



9/8/2017

4

9/08/2017 PHY 741  Fall 2017 -- Lecture 6 10

 

2 2

2

2 2

02

( )
( )   for 

( )
( )   for

2
 

2

x
x x

d
E

m dx

d
E

a

x
V

m
x

dx
x a









  









First consider the case E>V0:
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Now consider the case E<V0:
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Finite potential well – even parity bound solutions
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Similarly, we can analyze the odd-pari
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Solution of transcendental equations:
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Summary:   Energy eigenvalue spectrum for a particle of mass m
confined within an finite square well of height V0 and width 2a:
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