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Potential step up 04/08/2005

2Ψ
9�[�

[

(

6FDWWHULQJ�RFFXUV�DW�
DEUXSW�FKDQJHV�RI�WKH�
SRWHQWLDO�







−=≥

−=<+
=Φ −

−−−
−

)(,0for

)(,0for
)(

2
2

2
)(

1
2

1
)()(

2
2

2
11

VkxCe

VkxBeAe
ex

mtxki

mtxkitxki

ti

ω
ω

ω

ωω
ω

ω
!

!

�
�

CB

CA

CkBkAk

CkBkAk

k
kk

k
kk

xx 1

21

1

21

2

2

211

111

)0()0(

)0()0(
−

+

+∂
∂

−∂
∂

+−

=
=





=−→Φ=Φ
=+→Φ=Φ

ωω

ωω

∑ −Φ=Ψ
ω

ω
ωω

many

)(),( tiexAtx

&RQVLGHUHG�ZDYHV�

1k 2k 2k1k



Georg.Hoffstaetter@Cornell.edu

127

Potential barrier 04/08/2005
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Potential step down 04/08/2005
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Probability density and probability current
04/08/2005

:K\�LV��DW�WKH�ERXQGDU\�DW�[ ���WKH�VXP�RI�
LQFRPLQJ�_$_ � SUREDELOLW\�GHQVLWLHV�QRW�HTXDO�WR�WKH�
VXP�RI�RXWJRLQJ�SUREDELOLW\�GHQVLWLHV�_%_ �� _&_ �"

%HFDXVH�WKH�LQFRPLQJ�DQG�RXWJRLQJ�FXUUHQWV�
KDYH�WR�PDWFK�

_$_ �Y �� �� � � _%_ �Y � � � � � ��_&_ �Y �� � � � �

_$_ �N � _%_ �N ��_&_ �N �

$
% &

( ) ( ) 21

2

21

2

2 1
1

21

1

21 kkk k
kk

k
kk ⋅+= −+

5HIOHFWLRQ�FRHIILFLHQW���������5 �_%_ ���_$_ �
7UDQVPLVVLRQ�FRHIILFLHQW����7 ��5 ��_&_ �N ����_$_ �N � �

( )2
21

21

kk
kkR +

−=

2k1k



Georg.Hoffstaetter@Cornell.edu

130

Scattering by a one-dimensional well 04/08/2005
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Reduced momentum spread
04/08/2005
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The Ramsauer Effect
04/08/2005
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Barrier penetration: Tunneling 04/08/2005
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