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h 0| Â (0) |nki hnk| B̂ (0) | 0i

! + (En � E0) + i⌘

#

ReDR

BA
(k,!) = ReDBA (k,!)

ImDR

BA
(k,!) = sgn (!) ImDBA (k,!)

�G↵� (r1⌧1; r2⌧2) = Tr

⇢
⇢̂

Z
T⌧

h
 
↵M

(r1⌧1) 
†
�M

(r2⌧2)
i�

8



A representação de Lehmann

bk = ukak � vka
†
�k

b
†
k = �vka�k + ukak

u
2
k � v

2
k = 1 )

8
<

:
uk = cosh'k ⌘ c

vk = sinh'k ⌘ s

tanh (2'k) = �
2�

2�+ ✏k
2 (�1, 1)

sinh (2'k) = �
2�

Ek

cosh (2'k) =
✏k + 2�

Ek

sinh'k = �
1
p
2

r
✏k + 2�

Ek
� 1 < 0

cosh'k =
1
p
2

r
✏k + 2�

Ek
+ 1 > 1

Ek =
q
(✏k + 2�)2 � 4�2

HB = N�+
1

2

X

k 6=0

(Ek � ✏k � 2�) +
X

k 6=0

Ekb
†
kbk

HH =
X

i 6=j

JijSi · Sj

H = J

X

hiji

Si · Sj

iG↵� (x, y) =
D
T

h
 H↵ (x) 

†
H�

(y)
iE

G↵� (k,!) = V

X

n

"
h 0| S↵ (0) |n,ki hn,k| 

†
S�

(0) | 0i

! � ✏n,k (N + 1) + i⌘
+

+
h 0| 

†
S�

(0) |n,�ki hn,�k| S↵ (0) | 0i

! + ✏n,�k (N � 1)� i⌘

#

✏n,k (N ± 1) = En,k (N ± 1)� E0 (N ± 1)

G (k,!) = �↵�V

X

n


An,k

! � ✏n,k (N + 1) + i⌘
+

Bn,k

! + ✏n,�k (N � 1)� i⌘

�

An,k =
���hn,k| †

S↵
(0) | 0i

���
2

� 0, Bn,k = |hn,�k| S↵ (0) | 0i|
2
� 0

3

Energias de excitação:

Se houver invariância translacional:✏n (N ± 1) = En (N ± 1)� E0 (N ± 1)

G↵� (k,!) = V
X

n

"
h 0| S↵ (0) |n,ki hn,k| 

†
S�

(0) | 0i

! � ✏n,k (N + 1)� µ+ i⌘
+

+
h 0| 

†
S�

(0) |n,�ki hn,�k| S↵ (0) | 0i

! + ✏n,�k (N � 1)� µ� i⌘

#

✏n,k (N ± 1) = En,k (N ± 1)� E0 (N ± 1)

G (k,!) = �↵�V
X

n


An,k

! � ✏n,k (N + 1)� µ+ i⌘
+

Bn,k

! + ✏n,�k (N � 1)� µ� i⌘

�

An,k =
���hn,k| †

S↵
(0) | 0i

���
2

� 0, Bn,k = |hn,�k| S↵ (0) | 0i|
2
� 0

⇧0 (q) = �2i

ˆ
d3kd!

(2⇡)4
G(0) (k,!)G(0) (k + q,! + ⌫)

= 2

ˆ
d3k

(2⇡)3


✓ (kF � k) ✓ (|k + q|� kF )

⌫ + ✏k � ✏k+q + i⌘
�
✓ (k � kF ) ✓ (kF � |k + q|)

⌫ + ✏k � ✏k+q � i⌘

�
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! � (En � E0) + i⌘
�
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Teorema de Gell-Mann-Low
(Fetter & Walecka, Seção 6)
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Teorema de Gell-Mann e Low
(Fetter & Walecka, Seção 6)
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Ũ (+1,�1)

E

0
D
T

h
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Seja um autoestado de H0:
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Ũ (t0, t0) = 1
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Se o seguinte limite existe:
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| I (t)i = Ũ (t, t0) | I (t0)i
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Ũ (t, t0) =
1X

n=0

(�i)n

n!

ˆ
t

t0

dt1 . . . dtnT [H1I (t1) . . . H1I (tn)]

H = H0 + e�⌘|t|H1

�
⌘ ! 0+

�

lim
⌘!0+
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então ele é
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onde
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