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â†
k

j
2

⌘
n

k
j
2 . . .

⇣
â†
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j

0
†⇤ f

j

·
f⇤
j

0 +
⇥
â
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â
j

†

|n
k

i = 1p
n
k

!

⇣
↵̂†
k

⌘
nk

|0i
f

g
j

g⇤
j

'̂ =
X

j

⇣
b̂
j

g
j

+ b̂†
i

g⇤
j

⌘

b̂
j

b̂†
i

h
b̂
j

, b̂
j

0

i
= 0

h
b̂†
j

, b̂†
j

0

i
= 0

h
b̂
j

, b̂†
j

0

i
= �

jj

0

|0i
g

b̂
j

|0i
g

= 0 j

n̂
gj

= b̂†
j

b̂
j

f g
↵
ij

�
ij

f
i

=
X

j

�
↵
ij

g
j

+ �
ij

g⇤
j

�



g
i

=
X

j

�
↵
ij

f
j

+ �
ij

f⇤
j

�

↵
ij

= hf
i

, g
i

i

�
ij

= �hf
i

, g⇤
i

i

g
i

g
i

=
X

j

c
ij

f
j

+ d
ij

f⇤
j

c
ij

d
ij

hf
i

, g
j

i =
X

j

0

⌦
f
i

, c
ij

0f
j

0 + d
ij

0f⇤
j

0
↵
=
X

j

0

�
c
ij

0 hf
i

, f
j

0i+ d
ij

0
⌦
f
i

, f⇤
j

0
↵�

()

() hf
i

, g
j

i =
X

j

0

c
ij

0�
ij

0 = c
ij

hf
i

, g
j

i =
X

j

0

⌦
↵
ij

0g
j

0 + �
ij

0g⇤
j

0 , g
j

↵
=
X

j

0

�
↵
ij

0 hg
j

0 , g
j

0i+ �
ij

0
⌦
g⇤
j

0 , g
i

↵�
()

() hf
i

, g
j

i =
X

j

0

↵
ij

0�
ij

0 = ↵
ij

c
ij

= ↵
ij

= hf
i

, g
j

i

�
ij

= �hf
i

, g⇤
i

i

b̂
i

=
X

k

â
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â
k

�
ki

+ â†
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���n
E⌘

|ni |mi

P̂
 

= | i h |

| ith
| i

| i

P̂ 2
 

= P̂
 

P̂
 

| i ⇢̂

⇢̂ = | i h |

⇢̂
| i



⇢̂

⇢̂! Û ⇢̂Û†
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