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1X
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Fk(x)
⇣
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†
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1X
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Fk(x)
⇣
e

�i!kt
âk + e
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F

k

(x) = 1p
k⇡

sin
⇣
k⇡

x+L
2

L

⌘

!

k

=
q�

k⇡

L

�2
+m

2.



x0 = 0



P =
1X

k=1

����
Z

d⌧✏(⌧)Fk (x(⌧)) e
�i(!⌧�!kt(⌧))

����
2

.

x0 = 0



P =
1X

k=1

����
Z

d⌧✏(⌧)Fk (x(⌧)) e
�i(!⌧�!kt(⌧))

����
2

.

Prest =

�����⌧
✏p
2⇡

sin

 
2⇡

x0 +
L
2

L

!�����

2

+
X

k 6=2

�����
✏

!k � !2

1p
k⇡

sin

 
k⇡

x0 +
L
2

L

!⇣
e

�i(!2�!k)⌧ � 1
⌘�����

2

x0 = 0





✓
1

a2�2
@2
⌧ � @2

� � 1

�
@� +m2

◆
�̂ = 0
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⌧ = 1
a

atanh
�
t

x

�

� =
p
x

2 � t

2
,



L a�1
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F⌦k, m=0(�) =
1p
k⇡

sin (⌦k (⇠ � ⇠l))

⌦k =

k⇡
L

⇠ =

1
a log(a�)


