
DSAS  B  
DSAS  C  

2221

1211

+=
+=

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
D
A

SS
SS

  
B
C

2221

1211

0SS SS 

1|S | |S | 

1|S | |S | 

*
2221

*
1211

2
22

2
12

2
21

2
11

=+

=+

=+

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=

2221

1211

SS
SS

 S

Gasiorowicz 3rd edition     Feb 26, 2008 
P4-1.   
 
Consider an arbitrary potential localized on a finite part of the x-axis.  The solutions os 
the Schrödinger equation to the left and to the right of the potential region are given by 
 
 
 
 
respectively.  Show that if we write 
 
 
 
that is, relate the “outgoing” waves to the “ingoing” waves by 
 
 
 
then the following relations hold 
 
 
 
 
 
Use this to show that the matrix  
 
 

 
 
and its transpose are unitary.  (Hint: Use flux conservation and the possibility that A and 
D are arbitrary complex numbers.) 
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