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Figure 7.3: $*íP⌃+⌅é$*œP� a,  b.
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Figure 7.4: &üP˝1⇥µtp</¯˘é&ªP˙�˝-54.4eV, sîÂœª54.4eV.
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Chapter 8
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Figure 8.1: ° †§ÿ¡:ˆ˚flÑ˝ß�œP�. æ8ÍÀ��/↵�.
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Figure 8.2: ÍÀ‚œÑ��<ÑˆÙ�.

Öäœxi⌃: œ!KœÍ˝ó0+1�⇧�1, �/sin(�t) cos(!0t). ⌘ÏÔ°ó˙�x = ±1Ñ‡á.

�Õ Üp®Ñ:¶⇥Çú� ! 0, �zÑ��<ÔÂ›�à�ˆÙ�ÿ��ˆ�x,�y_›�:0.
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8.2 œœœPPP√√√¡¡¡ÓÓÓòòòÑÑÑÆÆÆppp⌅⌅⌅⌃⌃⌃
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i~ċk0 =
X

n

e
i!

k0ntH
0
k0ncn, (8.21)
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i~ċk0 = e
i!

k0ktH
0
k0k, (8.22)
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0
k0ncn 6=k.



8.2. œP√¡ÓòÑÆp⌅⌃ 147

ck0(t)_ô:ck0k(t), :√¡‡áE, ÓÑ/:⇤��/k, 0tˆ;˚flÂck0kÑ‡áE˙∞(|k0i�(:
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√¡›ÃÜ–ÕàRã�£HH
0
k0kØö:0.

2 Â��:k
0, +�:k, ⌘Ï—∞

|ckk0 |2 =
1

~2 |
Z

t

0
H

0
kk0e

�i!
k0k⌧d⌧ |2

= |ck0k|2

íPŒk0k
0Ñ√¡‡áIé⌃«↵Ñ‡á�Ÿvû1/¿IÑü⌃⇢5PŒN˝ßÔÂ86IP√¡

0ÿ˝ß�_ÔÂÂ�7Ñ‡áŒÿ˝ß>˙IPfi0N˝ß⇥

3 fi↵8¡q/

)(√¡ÑÆpl✏�Œ↵0�Ñ√¡‡áE

c�↵ =
1

i~

Z
t

0
e
i!0⌧H

0
�↵

(⌧)d⌧

H
0
�↵

(⌧) = �
+(�~��x cos!⌧)↵ = �~� cos!⌧

! = !0ˆ

c�↵ = �~�
i~

Z
t

0
cos!0⌧e

i!0⌧d⌧
.
=

��t
2i

��(t) ⇡ i
�t

2�Ù�Ë✏Æpl✏⇥(étà✏�

ã⇢‡PÒø1-�*íP⌅é˙� 1�◊0�* ≤øp®

H
0 =

8
<

:
��(x� a

2 ) 0 < t < T

0 t > T

(8.25)

Btˆ;K��íP⌅é 2, 3Ñ‡á

„⇢⌘ÏÙ•ô˙ˆÙ�„

 (x, t) =
X

n

cn1(t)e
�i

En

~ t
 n (8.26)

ˆ;tíP√¡0 2Ñ‡áE:

c21(t) =
1

i~

Z
t

0
e
i!21⌧H

0
21d⌧ (8.27)

)(

En =
~2n2

⇡
2

2ma2
,⌘Ïó˙!21 =

E2 � E1

~ =
3~2⇡2

2ma2
(8.28)

ç°ó˙√¡È5C

H
0
21(t) =

Z
a

0

r
2

a
sin

2⇡x

a
��(x� a

2
)

r
2

a
sin

⇡x

a
dx = 0



148 CHAPTER 8. œP√¡

Ÿ1/√¡Å;! ¸Ù|c21|2 = 0.
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