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The second term can be thought of as a source term

[ ]EI H sψ− − Σ =

( )( )2
1 1 2 1

2 1 2 2

1ika ika

ika

E t t e A e

E t t e

ψ εψ ψ ψ

ψ ψ εψ ψ

= − − + −

= − + −

( )
( )

2
1 1 ika

ika ika ika

s tA e

tAe e e+ −

= − −

= −

( )2 2 2

1 2 sins A t ka=

( )

( )
2

2 2

2 cos

2 sin

E k t ka

dE
v k ta ka

dk

v
s A

ε= −

= =

 =

ℏ

ℏ2 1 2 2E t t eψ ψ εψ ψ= − + −

( )

1 1 1

2 2 2

2

0

0

1

0

ika

ika

ika

t te
E

t te

tA e

ψ ψ ψε
ψ ψ ψε

−  −      
= +       − −       

 − − + 
  

1

0

0 0

ikate −
Σ =  

 
2

0 0

0 ikate

 
Σ =  − 

2 2

1

v
s A

a
 =  
 

ℏ

ikxAe

( ) ( )2

12

D E
A dE f E=



E

k

dE

2

L

π

L

dE v ℏ

�

2
2

dk L
dE

dE

L dk
v

π π
=

ℏ

( )2

1 2

a
A dEf E

vπ
=

ℏ

( )2

1 12

dE v
s f E

aπ
 =  
 

ℏ

( )
1

1

2 sin

ika

ika ika

te

i te te

t ka

v

a

−

Σ = −

Γ = − +

=

= ℏ


