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2 b��(t)�(1+hni)

1
2 a��(t)�hni

1
2 by

�
(1 + hni)

1
2 ay

�
j(0)i j(0)i

+K2q��2f(t)e�i!
��t h(0)j h(0)j�

(1 + hni)
1
2 ay

�
e�(t)(1+hni)

1
2 ay+�(t)hni

1
2 b��(t)�(1+hni)

1
2 a��(t)�hni

1
2 by

�
hni

1
2 b
�
j(0)i j(0)i

+K2q��2f(t)e�i!
��t h(0)j h(0)j�

hni
1
2 b
�
e�(t)(1+hni)

1
2 ay+�(t)hni

1
2 b��(t)�(1+hni)

1
2 a��(t)�hni

1
2 by

�
(1 + hni)

1
2 ay

�
j(0)i j(0)i

+K2q��2f(t)e�i!
��t h(0)j h(0)j�

hni
1
2 b
�
e�(t)(1+hni)

1
2 ay+�(t)hni

1
2 b��(t)�(1+hni)

1
2 a��(t)�hni

1
2 by

�
hni

1
2 b
�
j(0)i j(0)i

Simplifying

G31(t) =

K2q��2f(t)e�i!
��t (1 + hni)

1
2 hni

1
2 h(0)j e�(t)(1+hni)

1
2 ay��(t)�(1+hni)

1
2 aay j(0)i h(0)j be+�(t)hni

1
2 b��(t)�hni

1
2 by j(0)i

G31(t) = K
2q��2f(t)e�i!

��t (1 + hni)
1
2 hni

1
2 h(0)j e�(t)(1+hni)

1
2 ay��(t)�(1+hni)

1
2 a j(1)i h(1)j e+�(t)hni

1
2 b��(t)�hni

1
2 by j(0)i

(67)

since

h(0)j e�(t)(1+hni)
1
2 ay��(t)�(1+hni)

1
2 a j(1)i =

n
�0;1(�(t) (1 + hni)

1
2 )
o

(68)

and

h(1)j e+�(t)hni
1
2 b��(t)�hni

1
2 by j(0)i =

n
�1;0(�(t) hni

1
2 )
o

(69)

G31(t) = K
2q��2f(t)e�i!

��t (1 + hni)
1
2 hni

1
2

n
�0;1(�(t) (1 + hni)

1
2 )
on
�1;0(�(t) hni

1
2 )
o

(70)

6



3.3.2 Calculation of G32(t)

G32(t) = K2q��2f(t)ei!
��t h(0)j h(0)j

�
(1 + hni)

1
2 ay + hni

1
2 b
�

e�(t)(1+hni)
1
2 ay+�(t)hni

1
2 b��(t)�(1+hni)

1
2 a��(t)�hni

1
2 by�

(1 + hni)
1
2 a+ hni

1
2 by

�
j(0)i j(0)i (71)

G32(t) = K
2q��2f(t)ei!

��t (1 + hni) h(0)j h(0)j aye�(t)(1+hni)
1
2 ay��(t)�(1+hni)

1
2 aa j(0)i e+�(t)hni

1
2 b��(t)�hni

1
2 by j(0)i

+K2q��2f(t)ei!
��t (1 + hni)

1
2 hni

1
2 h(0)j aye�(t)(1+hni)

1
2 ay��(t)�(1+hni)

1
2 a j(0)i h(0)j e+�(t)hni

1
2 b��(t)�hni

1
2 byby j(0)i

+K2q��2f(t)ei!
��t hni

1
2 (1 + hni)

1
2 h(0)j e�(t)(1+hni)

1
2 ay��(t)�(1+hni)

1
2 aa j(0)i h(0)j be+�(t)hni

1
2 b��(t)�hni

1
2 by j(0)i

+K2q��2f(t)ei!
��t hni h(0)j e�(t)(1+hni)

1
2 ay��(t)�(1+hni)

1
2 a j(0)i h(0)jbe+�(t)hni

1
2 b��(t)�hni

1
2 byby j(0)i

G32(t) = K
2q��2f(t)ei!

��t hni h(0)j e�(t)(1+hni)
1
2 ay��(t)�(1+hni)

1
2 a j(0)i h(0)jbe+�(t)hni

1
2 b��(t)�hni

1
2 byby j(0)i

G32(t) = K
2q��2f(t)ei!

��t hni h(0)j e�(t)(1+hni)
1
2 ay��(t)�(1+hni)

1
2 a j(0)i h(1)j e+�(t)hni

1
2 b��(t)�hni

1
2 by j(1)i

since

h(0)j e�(t)(1+hni)
1
2 ay��(t)�(1+hni)

1
2 a j(0)i =

n
�0;0(�(t) (1 + hni)

1
2 )
o

(72)

and

h(1)j e+�(t)hni
1
2 b��(t)�hni

1
2 by j(1)i =

n
�1;1(�(t) hni

1
2 )
o

(73)

G32(t) = K
2q��2f(t)ei!

��t hni
n
�0;0(�(t) (1 + hni)

1
2 )
on
�1;1(�(t) hni

1
2 )
o

(74)

3.3.3 Calculation of G33(t)

G33(t) = K2q��2f(t)e�i!
��t h(0)j h(0)j�

(1 + hni)
1
2 a+ hni

1
2 by

�
e�(t)(1+hni)

1
2 ay+�(t)hni

1
2 b��(t)�(1+hni)

1
2 a��(t)�hni

1
2 by�

(1 + hni)
1
2 ay + hni

1
2 b
�
j(0)i j(0)i (75)

G33(t) = K
2q��2f(t)e�i!

��t (1 + hni) h(0)j h(0)j (a) e�(t)(1+hni)
1
2 ay+�(t)hni

1
2 b��(t)�(1+hni)

1
2 a��(t)�hni

1
2 by

�
ay
�
j(0)i j(0)i

(76)

+K2q��2f(t)e�i!
��t (1 + hni)

1
2 hni

1
2 h(0)j h(0)j (a) e�(t)(1+hni)

1
2 ay+�(t)hni

1
2 b��(t)�(1+hni)

1
2 a��(t)�hni

1
2 by (b) j(0)i j(0)i

+K2q��2f(t)e�i!
��t hni

1
2 (1 + hni)

1
2 h(0)j h(0)j

�
by
�
e�(t)(1+hni)

1
2 ay+�(t)hni

1
2 b��(t)�(1+hni)

1
2 a��(t)�hni

1
2 by

�
ay
�
j(0)i j(0)i

+K2q��2f(t)e�i!
��t hni h(0)j h(0)j

�
by
�
e�(t)(1+hni)

1
2 ay+�(t)hni

1
2 b��(t)�(1+hni)

1
2 a��(t)�hni

1
2 by (b) j(0)i j(0)i

G33(t) = K
2q��2f(t)e�i!

��t (1 + hni) h(0)j (a) e�(t)(1+hni)
1
2 ay��(t)�(1+hni)

1
2 a
�
ay
�
j(0)i h(0)j e+�(t)hni

1
2 b��(t)�hni

1
2 by j(0)i

(77)

G33(t) = K
2q��2f(t)e�i!

��t (1 + hni) h(1)j e�(t)(1+hni)
1
2 ay��(t)�(1+hni)

1
2 a
�
ay
�
j(1)i h(0)j e+�(t)hni

1
2 b��(t)�hni

1
2 by j(1)i

(78)

since

h(1)j e�(t)(1+hni)
1
2 ay��(t)�(1+hni)

1
2 a j(1)i =

n
�1;1(�(t) (1 + hni)

1
2 )
o

(79)

and

h(0)j e+�(t)hni
1
2 b��(t)�hni

1
2 by j(1)i =

n
�1;0(�(t) hni

1
2 )
o

G33(t) = K
2q��2f(t)e�i!

��t (1 + hni)
n
�1;1(�(t) (1 + hni)

1
2 )
on
�1;0(�(t) hni

1
2 )
o

7



3.3.4 Calculation of G34(t)

G34(t) = K2q��2f(t)ei!
��t h(0)j h(0)j

�
(1 + hni)

1
2 a+ hni

1
2 by

�
e�(t)(1+hni)

1
2 ay+�(t)hni

1
2 b��(t)�(1+hni)

1
2 a��(t)�hni

1
2 by�

(1 + hni)
1
2 a+ hni

1
2 by

�
j(0)i j(0)i (80)

G34(t) = K
2q��2f(t)ei!

��t (1 + hni) h(0)j h(0)j ae�(t)(1+hni)
1
2 ay+�(t)hni

1
2 b��(t)�(1+hni)

1
2 a��(t)�hni

1
2 bya j(0)i j(0)i

+K2q��2f(t)ei!
��t (1 + hni)

1
2 hni

1
2 h(0)j h(0)j ae�(t)(1+hni)

1
2 ay+�(t)hni

1
2 b��(t)�(1+hni)

1
2 a��(t)�hni

1
2 byby j(0)i j(0)i

+K2q��2f(t)ei!
��t hni

1
2 (1 + hni)

1
2 h(0)j h(0)j bye�(t)(1+hni)

1
2 ay+�(t)hni

1
2 b��(t)�(1+hni)

1
2 a��(t)�hni

1
2 bya j(0)i j(0)i

+K2q��2f(t)ei!
��t hni h(0)j h(0)j bye�(t)(1+hni)

1
2 ay+�(t)hni

1
2 b��(t)�(1+hni)

1
2 a��(t)�hni

1
2 byby j(0)i j(0)i

G34(t) = K
2q��2f(t)ei!

��t (1 + hni)
1
2 hni

1
2 h(0)j ae�(t)(1+hni)

1
2 ay��(t)�(1+hni)

1
2 a j(0)i h(0)j e+�(t)hni

1
2 b��(t)�hni

1
2 byby j(0)i

G34(t) = K
2q��2f(t)ei!

��t (1 + hni)
1
2 hni

1
2 h(1)j e�(t)(1+hni)

1
2 ay��(t)�(1+hni)

1
2 a j(0)i h(0)j e+�(t)hni

1
2 b��(t)�hni

1
2 by j(1)i

since

h(1)j e�(t)(1+hni)
1
2 ay��(t)�(1+hni)

1
2 a j(0)i =

n
�1;0(�(t) (1 + hni)

1
2 )
o

(81)

and

h(1)j e+�(t)hni
1
2 b��(t)�hni

1
2 by j(0)i =

n
�0;1(�(t) hni

1
2 )
o

(82)

G34(t) = K
2q��2f(t)ei!

��t (1 + hni)
1
2 hni

1
2

n
�1;0(�(t) (1 + hni)

1
2 )
on
�0;1(�(t) hni

1
2 )
o

(83)

Then we have

G3(t) = G31(t) +G32(t) +G33(t) +G34(t) (84)

G31(t) = K
2q��2f(t)e�i!

��t (1 + hni)
1
2 hni

1
2

n
�0;1(�(t) (1 + hni)

1
2 )
on
�1;0(�(t) hni

1
2 )
o

(85)

G32(t) = K
2q��2f(t)ei!

��t hni
n
�0;0(�(t) (1 + hni)

1
2 )
on
�1;1(�(t) hni

1
2 )
o

(86)

G33(t) = K
2q��2f(t)e�i!

��t (1 + hni)
n
�1;1(�(t) (1 + hni)

1
2 )
on
�1;0(�(t) hni

1
2 )
o

(87)

G34(t) = K
2q��2f(t)ei!

��t (1 + hni)
1
2 hni

1
2

n
�1;0(�(t) (1 + hni)

1
2 )
on
�0;1(�(t) hni

1
2 )
o

(88)
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